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INTRODUCTION

Denmark is a small Northern European
country with a population of just
over 5 million people. The country is
agricultural with 1little heavy in-
dustry. In 1988 15,8 million pigs
and 867,500 head of cattle were
slaughtered. Sheep and lamb slaughter
is insignificant, the 1988 slaughter
fugures being estimated to be about
50,000. Pig slaughter has been rela-
tively constant for a number of
years, whereas cattle slaughter is
falling. Slaughter cattle production
has mainly been based on the milk
herd and EEC restrictions on milk
production have reduced the number of
calves available for fattening. Sheep
and lamb slaughter on the other hand
is expected to increase in the fu-
ture.

Most slaughter animals
slaughtered in Denmark
are exported live for
other EEC countries.
regulations at present preclude the
import of 1live animals from other
countries for fattening and slaughter
in Denmark.

produced are
and very few
slaughter in

Veterinary

The Danish pig sector is highly
integrated. Most producers are mem-
bers of one of the 9 slaughterhouse
associations, who in turn are members
of the Danish Bacon and Meat Council.
The associations sometimes have
processing facilities on the slaugh-
ter plant itself, sometimes centra-
lised in processing factories. In
contrast to most other countries
factory economy does have consequen-
ces for Danish producers, as with one
exception the factories are run on a
co-operative basis.

Slaughter pig weights have been in-
creasing 1in recent years and in
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1988 reached an average of 7?
deadweight. Nearly 80% of the pro®
tion is exported, the 1988 fig"
being as follows:
% of % of Kr
tonnage

i
Total figures 861,039 15,557%

Live pigs & sows 0.1 0.1
Bacon sides/

products 155 14-5
Pigs, fresh &

frozen il (5 1-2
Fresh cuts 51.9 55£
By-products 10.6 4.
Canned meat 18.6 209
Other processed

products 3.6 3.3
* excluding FEOGA: 1,184 m Dkr.

. f
Source: Statistics 1988, DanlshB
and Meat Council.
¢
The beef sector is less well int®
ted. Farmers can supply anim@ o
both private and co-operativeé

plants and supply can eithe’
direct (about 70% of total) ofM
markets (about 30% of total)-

f v

calves are fattened, only 1.8% %
production being slaughtered 3tﬂf
weights lower than 220 kg in
Three quarters of these were

calves - mainly bull calves °
Jersey breed. Steer productl%%
insignificant. In 1988 only O'd

the production were slaughte?® j
steers as against U47.5% as
bulls or breeding bulls. Youn g
are raised indoors and fed iP!
vely.

Nearly 70% of the beef produdi@
exported, mainly as a fresh or s
carcasses or carcass halves/quarv
The total value of the exporyf
4,062 m Dkr in 1988 including g
payments (statistics 1988, b7y
Livestock and Meat Board). Thu%g
export of pork and beef proﬁwnﬁ
of importance for the Danish €% !
amounting to over nearly 11% ¢
total exports.




O oo O

ot “Pigin

¢ fan

f Uénsations
ang Port

 fop

Wy -
L Plgs are identified by farm of
<l (slap mark) and classified
I 1Ng to meat percentage. Since
mAﬂnthe System has been based on
1985, -2Surements (Pedersen and Busk,
the but is now being replaced by
Simu?arcass classification centres.
beidarly, all slaughter cattle can
Shtified by farm of origin using
t&ﬁs or some other method of
Sy“em lcation. An identification
fop 1 for individual animals is used
%peep ¢ Of the cattle and it is
ing, ®d that this system will come
Al _TPCreasing use in the future.
Vegpy2U8hter cattle are classified
ng to the EUROP-system.
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lations
o ect§ @ general law regarding the
bthtrlon» of animals (No. 335,
ut Ovy of Justice, 8 July 1983),
I@gUI ®" and above this there are
specifically covering
LS and slaughter of farm
shmud (Table 1). These regulations
ieﬂsure that the basic elements
Bal protection are taken care
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ging, restraint and slaughter of
animals. When finalised, this le-
gislation will be valid in all Euro-
pean countries.

Over and above these regulations the
general situation is followed conti-
nuously by the Ethical Committee.
This Committee, which refers to the
Minister of Justice and has represen-
tatives from all walks of Danish
life, evaluates and gives advice on
ethical problems in general. It has
announced that in 1989 it will speci-
fically look at the area of pre-
slaughter treatment of animals.

Research

Research into the area of pre-slaugh-
ter handling is carried out by the
Danish Meat Research Institute, which
is a private institution affiliated
to the Federation of Pig Producers
and Slaughterhouses. The Institute
has a small group working on cattle
research, which includes pre-slaugh-
ter handling.

2 .
ganegardlng the ritual slaughter of This centralisation of research has
Show i and sheep the regulations ensured that all parts of the in-
fecub iU8hter without stunning, but dustry can receive advice on the
1fshﬁin hat larger animals should be latest knowledge when changes are
de ur?d and small animals hand- contemplated or problems encountered.
rfmmﬁsilng the slaughter itself. The Conversely, the close collaboration
DOW Dreon 9f European Communities is with industry means that the research
pm%ec iparlng regulations for the carried out is relevant and on a
Qbh ason of animals during trans- practical 1level. It is for this
well as the movement, laira- reason that in comparison with most
Tab
le
: DaniSh regulations regarding the welfare of animals for slaughter
Re
8u
a .
] tiong Authority Date
QVE
T,
m‘aniﬁent Notice, No. 208, Ministry of Justice |17 June 1964
R al transport
Upo
Pe
i muzn Convention on protection Ministry for Foreign |10 May 1979

als for slaughter

OVQ
r
8 Iy -
laUght:nt Notice, No. 200, on
o T of farm animals

bcul
SlaUghar On stunning of

ter animals

Affairs

Ministry of Justice

Veterinary Services

26 March 1986

3 May 1984
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other countries the standard of pre-
slaughter handling is high in Den-
mark, and relatively constant across
the country.

When all this is said and done,
however, not all recommendations are
immediately put into practice even in
Denmark. The reason for this is
partly economic, partly a lack of
awareness in the industry that there
may in fact be a problem.The latter
is not insensitivity as such but more
a differing of opinion as to when a
given treatment is "acceptable". The
Chairman of the Ethical Committee
Janne Norman has said that everyone
has a different scale of acceptabili-
ty in ethical questions and what to
one person is acceptable, to another
is completely unacceptable, mainly
because of differing backgrounds. It
is therefore important for the in-
dustry to maintain a dialogue with
welfare groups and consumers so that
a consensus can be attained.

When problems do arise, which have
clear economic consequences, then
solutions are rapidly incorporated in
the industry because it 1is readily
apparent that a given investment will
have a given effect and pay-back
time. A good example of this can be
seen 1in the beef industry. Young
bulls are particularly prone to the
DFD-problem, if strange animals are

mixed, either in markets or in the
lairage at the abattoir. DFD-car-
casses have a poorer quality and

cannot be used as prime beef. As more
and more young bulls were reared
loose and hence could not be tied

during the pre-slaughter handling,
the incidence of DFD-carcasses in-
creased to an unacceptable level.

Most young bulls are now delivered
direct to the abattoir and slaugh-
tered soon after arrival. Moreover,
they are often penned separately in
the lairage. Himmelstrup (1983) has
described these Danish developments
in detail.

Developments in the industry
Industry develops and adjusts to
changing economic forces and some of
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these developments can have co?
quences for welfare.

For cattle it is a greater conceﬂ;
tion of animals on fewer f‘ar‘ﬂfhm
the greater tendency to keep 3mh
loose instead of tied. Moreover,

animals are delivered directly

abattoirs. In 1977, only A47% r
delivered direct as against 70/

1988.

Keeping animals loose instead Oft;
has had consequences for both
port and handling, as such aﬂﬂa
are less easy to handle. The dev%@
ment of systems to accommodate b

animals is therefore necessafyf
attain optimal welfare (see ab@
The trend towards direct delive®,
positive from the welfare poin&
view. Off-loading at markets, Do
there and reloading for tranSPO%‘
the abattoir increases the leng"
the pre-slaughter treatment aP o
risk of poor welfare. Slaughtefrﬁ
incidentally are low in Denmark _;
at present 40-70 animals per g
With the exception of the
percentage of animals rit%ﬂ
slaughtered, all cattle are 5?%
before slaughter, mainly usi?
captive bolt pistol.

¥

the developments ar?

For pigs fﬁq

concentration of pigs on fewel . 4
the wide introduction of cross
ding and slaughter at fewel o
toirs. The last equipment for 4
trical stunning has now been ré?
by COZ—equipment.

f
The concentration on fewer far® |
occurred at the same time a%ﬂ
systems used have become more 2&
sive. In addition, most commeo
animals are crosses between bﬂ
more of the four breeds usedzﬂd
race, Large White, Duroc and ¢
shire. For collection purposespw
centration on fewer farms is amﬁ
tive development because it g
that transport vehicles have g
stops to collect a full load. - 4f
in the best instances a full 103ﬁ
be collected on one farm. ﬂd
units also make it easier tO
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9famfood loading facilities at the

bﬁsédoﬁ the other hand intensively
tyy Pigs are sometimes more diffi-
as in some systems
‘@ntiare less used to human inter-
Some crossbreeds are more
than others, so that

immfsrange pigs before loading are

bﬁwe ant. In our experience crosses

%peen Large White and Landrace are

Qmwaiégressive than crossbreeds
ling the coloured breeds.
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of slaughter on
Abattoirs means that the aver-
8 "ansport distance is increasing
as the average slaughter
Qmmsé Transport distances are, of
the in; Not very long in Denmark and
"Obat, Pease we are talking about is
2 oy from an average of about 1
H%mv U'S to an average of about 2.
increasing transport costs
g CCelerated another trend -

S .
‘ tI‘adi More pigs per transport. The

j £l :

7? Lo, Oonal single-deck vehicle with
fmbea . Of 40-60 pigs is therefore
8eg, 51

Aldeckezgly being replaced by doub-
O eSS or the use of trailers.
o Topg € developments mean that it
£t1 and more important to ensure
mmdm transport equipment and
%Qmu Use of that equipment for
Welfare during transport.

Sugh
avéif Speeds have increased from
the sge Of‘230—250 pigs per hour
eSenzéntles to 350-400 per hour
- One factory runs above
Di;§€Sent and plans to rise to
op “Ttunay Per hour. This trend is
g ley, be Sseen from a welfare point
t oft €Cause it means that force
lreg 2 be used to maintain the
nt flow .of pigs to stunning
ﬁbslair éeoptlmgm layout and design
ay i - equ1pment is therefore
Q%@éssib eessentlal' if as many pigs
Higfment are to reach the stunning
mely NOtPf their own wvolition.
Se, g lvated personnel can, of
the, URteract the effect of a
Obtimal layout and it is
5 fop to_ choose people with a
besnltplg handling to get the
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The total replacement of electrical
stunning by CO,-stunning has occurred
to improve meat quality and reduce
blood splash and fractures (Klovborg-
Larsen, 1982). Stunning now takes
place mainly in the compact equip-
ment, where pigs are restrained
during stunning itself, although some
factories are beginning to install
the latest development, the combi-
equipment, where 2 pigs are stunned
together without restraint. In all
cases it is important that the CO,-
concentration and time of exposure
are optimal for proper stunning and
that the equipment 1is checked
routinely.

There has, of course, been a great
deal of debate regarding CO,- and
electrical stunning. Dutch workers in
the late seventies (Hoenderken, 1978,
Hoenderken et al. 1979, Wal, 1978)
claiming that high voltage electrical
stunning causes instant unconscious-
ness and must be preferred to CO,-
stunning which first causes a loss of

consciousness about 20 sec. or so
after exposure to the CO,-gas. They
stated that pigs experience pain

during this initial period, that they
are suffocated not stunned, and for
this reason CO.,-stunning was banned
in Holland and "later in Sweden too.
Danish specialists contested these
statements, maintaining that CO,-
anaesthesia is like anaesthesia wi%h
any other kind of anaesthetic gas.
There are three phases, a phase of
induction, a phase of excitation and
a phase of anaesthesia. Experiments
showed that pigs do not seem to
experience any sensation of pain
during the initial exposure to 002
and they maintained that the pigs are
not conscious when the phase of
excitation sets in.

The question has been the subject of
much research since this time (Drawer
and Gratz (1984), Forslid (1988),
Gregory (1985), Lomholt (1980), Ring
et al. (1988), Zeller et al. (1987))
and although not all aspects have
been completely resolved the consen-
sus seems to be that CO, -stunning is
acceptable from the welé%re point of




view. The research has, however, pigs.
highlighted the importance of an

optimal treatment immediately prior Regarding transport, a f‘raﬂle“i
to the stunning itself, whether agreement has been signed bY;
stunning is electrical or by COZ' Federation of Pig Producers 4el,f
Slaughterhouses and the Haul®
Future developments in pig handling Association on the treatment of p’
It is apparent from the foregoing during collection at the far®
that developments in the pig industry transport. Similarly, the Fedefat;
increase the possibilities for poorer together with the Instituté
welfare during the pre-slaughter contacted the Minister of JUS,z
handling period and that greater with a proposal for a natiOnV‘;
efforts must be made to reduce these system for the approval of traﬂsir
risks as far as possible. The in- vehicles, which will ensure
dustry has realised this and has certain minimum standards are &'
committed itself to providing maximum ned.
welfare during the pre-slaughter
treatment. The reasons for this are Regarding treatment at the abat
an awareness of increasing consumer itself the Institute has st8
demands for an "acceptable" treatment development work with the alu?ﬁ
pre-slaughter as well as an expec- providing optimal welfare. Prés
tation of a better meat quality. work on the container transpOf P
pigs showed that it was much €%
The pig industry has already decided to drive small groups of pig, eg'o
to put into practice the knowledge than it was to drive groups of ¢
gained by the Institute during many even 60. Prototype equipment fow;
years of research and implement the fully automatic lairage syste?
so-called 13 point programme (Barton- compartments consisting of 15 8
Gade, 1989). This programme lays down was tested at the Meat Trade Sch
guidelines for producers, hauliers Dividing pigs into small grollp1
and abattoirs, which ensure: many advantages. Fighting was
mised and pigs lay down tO
- a considerate treatment within half an hour. Both auto
- a good, uniform meat quality filling and emptying of compart
- a low transport mortality occurred without problems and {
- a delivery ensuring protection of a surements of pulse rate show€
herd's health stress was minimised. The Syst
- a rational collection and transport now under testing at another f?th
under full-scale conditions “’n
It is the aim that by 1992 the PSE slaughter speed of 420 pigs per i
frequency in longissimus dorsi muscle and up till now the results
will be no higher than 2% on a na- confirmed those from the Meal )
tionwide basis. School. When the meat quality eg
ations have been carried oul’ |
Even when the 13 point programme has factory will choose which © 1
been implemented in practice there three variations it will instao
are still certain points in the chain the rest of the lairage. Many
of events from producer to stunning factories have expressed 1nt€f6 J
which can never be completely optimal the system and there is no doub
in the present system from the point it can combine a high slaughter, 11
of view of animal welfare. Develop- with good welfare and that it W
ments in the transport system, the the future system in Denmark.
movement of large groups of pigs 5!
within the lairage as well as the Improvement in lairage conditio !
passage from the lairage pens to the heightened our awareness 9 ¢
stunning itself, especially the race disadvantages of the race. The
system, all give problems for some installed at the above f‘actory
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