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Abstract The first svine testing station and progran in theworld was started n Denm ark Demn atk has
tested breeding and genetics traits of pigs formore than 100 years and have developed an efficient s true
ure and sysem to sekct pigs which produce quality pork for the consumer The Danish poik is exported
to many coun tries around theworld The testing progran s described in he artick have poven to be very
successful over the last 100 years The history of sw ine esting for superior pigs is not fnished yet The
selection criteria for quality sw ine breeding anmalsw ill also need to be updated on a regular tme table
because the pwduction systems are changing yearly and new environmental codes and anmal welfare
regu latbns are added each year so the testing prograns on pig fam s also need to change tomeet he new
pwoductbn standars It is not uncanmon to obtan same unusual traitswhen selecting for extrame tmits
in pgswhen they are on testing pograns W hen hese traits are obtained it requires add itional testing
to ranove these traits An exanplewoull be he Porcine Stress Syndrane Osteochondrosis is another ex
anple The gene mapp ng research w ill also open up new directbons for sw ne testing progran s There

fore as long aswe pwduce pigs for qualily pok and effic ent production we will need outstand ng sv ne

testing progran s
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Until 1887 pig breeding in Demm atk was
based upon he export to Gem any of heavy p igs
weighing fom 120 o 150 kg To satisfy this
m atket the old native D anish Landrace breed was
crossed with M iddle W hite and Beikshire boars
mporied fran England in order to produce still
In 1887 the mportation of Danish
pigs becane prohibited by Gemany and our

fatter pigs

famers had to change over to the production of
bacon for the English m aik et

This change overwas not an easy one For
the production of bacon a canpletely different
type of pig was required It had to be longer
more mealy and with a hin layer of back fat

Prior to 1895 there was no organized pure breed
ing of Landrace pigs but fortunately previous
experience had shown that sows of the ol native
Landrace breed crossed with Large W hite boars
resulted in anmals giving a better bacon qual
ty A considerable number of Large W hite boars
were therefore mported fran England and
crossed w ith the native breed

[t was however mpossible to prevent the
anmals obtaned fran this crosshreeding to be
tilized for furher breeding and crossing w ithou t
any organized plan which alo resulted n a
great variation in type and quality of he bacon

produced
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H enning STAUN; A hisbrical review of pig Esting pograns in Dernm ark 33

1 The early develbopment

It thus becane necessary to organize pig
breeding A fter recanmendation fran he State
A dvisor efforts was made to establish a “ pure
breed” and the systam of State Recognized
Breeding Centres (Pedigree breeds) was imitia
ted in 1895 — 1896 The centres were privately
owned fams butwere subjected to supervision
by district committees The objectives of hese
breeding centreswere ta (1) Provide the odina
1y pig producers with purebred boars and sow s
It was considered producers to go on crossing
Landrace sows with Large W hite boars and pur
chase the first crosses o the bacon factories (2)
Inprove he Danish Landrace by breeding and
selection to such an extent hat he breed itself
was good enough to fulfil all the requiram ents of
and therefore make the
crossing of the Landrace sowsw ith Large W hite

a perfect bacon pig

boars unnecessary.

The establishment of breeding centres -
creased rapidlk In 1898 there were about 70
Landrace centres and in 1950 about 270 spread
around the country Large W hite centres i
creased to 33 in 1930 but decreased n num-
to4 in 1950 The last cenr
tre of LargeW hite was closed in 1967. But after

the new era of cross breedingwas iitiated in the

ber as to the plan

early nineteen seventies Lawge W hite centres
have been estab lished again (se later). In 1937
the carcase quality of pigs delivered fran the
Landrace centres exceeded the quality of pigs
from the LargeW hite centres

The quality of the breeding work done in
the centres was stiongly controlled by advisors
and the district canm ittees The ovners received
each year am inor an ountofmoney fiom the gov
emment Themain hing was hat all anmals in
the centre were approved in relation to their con

All anmals bom had to be ear

fomation

clipped with the nunberof theirmother A llae
tivities of m ating and farrowing had 1o be regis
tered A hed book was established by the start of
the breeding systam. The criteria for entering the
herd book werem oderated and strengthen during
the years in relation to more and more infom a
The heredt
tary background should be documented in tree

tion available fran the test stations

generations The firstHerd Book was edited mn
1906 In fig L Herd Book No 2 “Rasnus” is

shovn

Fig 1 Hewd Book No 2 “Rasmus” bom n 1902(Ne
tice the heavy head and deep shoulders n rela
ton to the ligh t hindquarter)

W hen the first pig breeding centreswere set
up efforts were made to select stock containing
as little Large W hite blood as possible H ovev
er it is possible that some of the fist selected
anmals could contain san e Large W hite genes
On the other hand it is mportant to emphasize
that since 1895 no Large W hite anm als have
been used in the Landrace centres

It becan e very soon apparentw hen district
comm ittees visited the breeding centres to ap-
prove and score the boars and sows that the se
lection of breeding anmal possessing good he
reditary factors could not be carried out exchr
sively by means of an extemal exan ination be-
cause many of he pigs qualities could notbe de-
ttmined in the living anmal such as growh
rate  thickness fimness and distribution of

back fat thickness and fleshiness of the belly

and; he anountand quality ofm eat, W hether or
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not p igs carried good orbad hereditary factors for
oould onk be
detem med by a test of their progeny.

these and other characteristics

2 Progeny testng

In such tests he envionmental conditions
for all groups of progeny has to be kept can-
pletely identical n order to be able to register
any possib le difference between the parents

Such mnvestigations were comm enced in
1899 only four years after the first breeding
centreswere estab lished Fiom 1899 to 1906 the
tests were carried out at various fams butw ith-
out any unifom ity and therefore alo difficult to
compare he results Based on these prelim nary
experiences and with the view to standaddising
the environmental conditions of all the groups
the first Pig Progeny Testing Station was built in
190%  the first estab lishment of its kind in the
world

At the end of the nineteen wenties five
Testing Stations were In operation for testing of
progeny from the anmals approved at the breed
ing centres Thew otk was partly financed by the
State (N ational Institute of AnimalScience NF
AS) and partly by the Co operative Bacon Facto
ries TheNIAS was responsible for the technical
aspects and the calcu lating and pub lish ing of the
test resu lts

The selection of pigs based on progeny tes
ting increased steadily A smany of the pigs fran
pedigree sources could not be recognized as
State breeding centres because the anmals
were not sufficient good the agricultural assoct
ations in collaborationw ih the Co operative B a
oon Factoriesmade a set up of fifteen snaller lo-
cal testing statons They were controlled by a
comm itlee 1o ensure that they woiked on the
same line as the state establishments (Fig 2).

That he famers had a great interest in the
breeding woik with pigs can e fran the fact that

the pigs they delivered for slaughterwere classt
fied and paid in relation to the thickness of back
fat of the single carcases The firstCo operative
Bacon Factory had been established in 1887

Carcase quality has alvays been the big driver
for Danish pig production and therefore also
have had a big mpact on all activitiesw ithin re-

search on pigs
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Fig 2 The development in the length of carcase thick

ness of back fat and thickness of sidefat in the
years 1926 —1972

At the test stations the pigs were fed wih
sk mmedm ik and barley in groups of 2 female

and 2 castrated males The test period was fran

20 o 90 kg live weight A fier slaughter the fat
thickness in the back and belly and the body
length was measured Other registered charae
teristics were visual scores for hams  shou lder

bacon type etc (Fig 3).

Fig 3 Danish Landrace sow 1940( Head and ears still
big enough but more of he weight is moved
backw ads)

In 1931 an agreement between the agricut

tural associations. and, the Co;opertive, Bacon
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Factories resulted in the foundation of The Na
tional Comm ittee for Pig Production ( NCPP).

Beside the elected m anbers fran the organisati
onsm entioned the professor in P ig Breeding and
Pig Production atThe Royal V eternary and Ag
ricu ltural Unive sity and the ChiefA dvisor in Pig
Breeding have ever since been advisory members

of the canm ittee

3 Devebbpments 1945 to 1973

A fier the slow down i pig production dur
ingW orldW ar II the breed ing centres had only
5 -6 approved sows perherd A's the production
of pigs increased there was also an increasing
dem and for better and better breeding anm als
In 1960 the average of approved sows in the cen
teswere 10 and 21 in 1971 In 1973 theM
istry of Agriculure allowed the NCPP 1o take o
ver the recognition of he breeding centres n oo
operation w ith the NIAS

When during he recent years the uni
fomity of the Danish Landrace increased it be
cane necessalty to pay closer atlention to the en
vioment of the progeny test in oxler to be able
to test the differences between the goups Three
new testing stations was planned to replace the
five old ones The stations (Fig 4) were identi
cal in their constuction and contained 400 pens
for ndividual feeding In 1960 an extra station
was built and thereafter the capacity of tests
were 1 200 — 1 300 groups per year

The groups consisted still of 2 male cas
trates and 2 female and the test period was fran
20 o 90 kg From 1970 the test period was
changed 1o 25 - 90 kg due to some health prob-
lem s at the beginning of the test The feed was
until 1965 skimmed mik and ground barley
when there was changed 1o a pelleted ful feed
m xture produced on the sane factory and giv-
en after the san e feeding standard at all the sta

tions

i
i

Fig 4

Interior frm one of the new test stations w ith

ind vidual pens

The daily gain of the tested pigswere in av
erage 674 g in 1948 — 1949 and 686 g in 1969 -
1970 the feed conversion rate decreased in the
sane period from 3 15 1o 2 88 Scandinavian
Feed Unit ( SFU) per kg of gain

Until the late fifties the carcase evaluation
was still based on fat thickness in the bads
thickness of belly and the lengh of body as ob-
jective measurements

Some visual judgam ents

of hans fimness of fat shoulder and bacon
typewere stilldone But themarke tdemands for
more and moremealy carcases resulted in a need
formore objectivemeasurements Fom 1954 all
carcases were cut at the last rb The meatiness
was judged by score the side fatwasm easured

the area of fat and muscle wasm easured by pla
nim eter and the meat quality scored by points
from 0 —5 ( paledak). The various figures for
each pig were passed to the breedes when they
fran  the tested groups

Meat /fat relationhip at the cut side as the

received resu lts

first but from 1959 also the area ofm. longisst
mus dorsi

At the end of the nineteen sixties the de
m and for even more meaty carcases was still ob-
vious The evaluation of the carcase quality was
still done at the local slaughterhouses under
In order to m ake the car

case measyran.entsmore unifom and correct it

rather bad conditions
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was decided to establish wo carcase evaluation
cen tres (Fig 5) where the carcases fran all the
tested pigs could be thoroughly exan ined They
were ready foruse fran 1967 A ll carcases a
bout 10 000 — 12 000 peryear were transported

to the Evaliation Centres in cooled lorries

Fig 5 Interior fran he Carcase Evaluating Cen tre

Besides the fatm easurements and the body
length one side of each pig was dissected and
the weight of the different cuts and tissues regis
tered For lon and han the weight of muscle
plus bone and fat was weighted separately
Based on the figures fran the dissection a spe
cial fomula calculated the percentages of meat
in the carcase which was done on an electronic
basis

During the very intensive selection formore
meat it unfortunately was seen that the colour
and the water binding capacity of the meat be
cane worse In cooperation with the M eat Re-
search Institute an objectivemuscle quality score
was developed Itwas based on colour and pH o

in three different muscles ( loin  han and

neck ),
ging from 0 1-10 Q

Meat percentage and KK-number as new

and computerised to a KK- nunber ran

characteristicswere very quickly accepted by the
breedes and the effects on the breeding stock

was recognized w ithin a few years

At the end of his period the local breeding
wolk was included in the work of the recognized
breeding centres They had during the tme giv
en good support o the local pig production

4 Devebpments 1973 to 1983

In he years up to this period the conven
tional production of pigs had seen increasing
problemswith too low daily gain health prob
lem s and reproduction On this background the
possibility for cross breeding artificial insem+
nation and SPF production was discussed very
intensively in he last part of the sixties and re
sulted in new strategies for he breeding woik

The nunber of conventional breeding cen
tres were reduced to 278 in 1975

sane tme 3 new SPF breeding cen tres were ree

and at the

ognized Hereto cane the estab lisument of 2 new

In 1978 becane
2Durc and 1 H anpshire SPF propagation herds

Large W hite breeding cen tres

approved In 1983 the sitation was 131 Land
72 Large W hie 28 Duwc and 5

Hanpshire centres A new stucture was intro

race

duced mn 1981 where the breeding centres were
allowed to havem ore breeds in their herd but at
least 30 appwoved sov s perherd Theywere also
allowed to have multiplying of crosshred boars
and sows fiom tested parents

The success of the Danish breeding systam
as far had been the combiation of p wgeny and
sib testing The breeding stock was selected on
the basis of the best test results fran full and
half sibs

A's an result of the cooperation between the
researchers at the N AS and the NCPP therewas
in troduced an econanical index for both Land
race and Yoikshire in 1980 The characteristics
were Daily gain feed efficiency Pct M eat n
carcase and the KK number for quality of the

m eat
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In 1973 the first multip lier hexs becane
started up They should on he bases of purebred
Landrace and Large Whits bought fran the
breeding centres produce crossbred young fe
males for the producers In 1983 the nunber
were 81 conventional multip lier herds and 55
SPF m ultip lier he ds

Due to he health simation the testing sta
tions ntroduced “ all i allout?” from 1976 The
system worked on a section basis where all see
tions at all stations took part

Until 1972 the selection on daily gain and
feed conversion had been based upon a unifom
feeding scale on all test stations ( semi ad libi
wm ). Ttwas now changed to ad libitm feeding
from self feeders The goal was to breed pigs
which could stand ad libitm feeding and at the
sane tme keep the good production characteris
tics

The old test stations were no longer up to
standard Therefore a new stationw ith a capact
ty of 2 800 pigs per yearwas planned and built
in 1981 The composition of the test groups was
1 fe

male 1 castrated male and 1 male The female

at the sane tine changed to three pigs

and the castrated malewere at the end of the test
slaughtered and evahiated at the C arcase Evalua
tion Centre And the live male was scanned at
the last rb to measure the muscle area and the
fat thickness If good enough it could pass back
to the breeder or to one of the centres for artift
cial insem nation

The ultra sonic scanning equipments be
cane soon mote handy and safe in use and frum
1971 itwas used for a coarse selection of breed
ing animals at the breeding centre During the
follow ing years the use of scanning becanew ide-
spread The geneticistat NIAS had in 1977 de
veloped an index for scanning based on daily
gam side fat thickness and muscle area In

1980 itwas further deve loped to a breeding vat

ue index

Fran 1975 young boars fran well tested
parents were performance ftested at sane of the
old local test stations After test an index for
breeding value was calculated for each animal
This index was based also upon results fram par
ents sib and half sibs and own perfom ance
The nun ber of data fran breeding centres
test stations evaluating centres and perfomance
testingw ere increasing rapidly A tthe sane tme
the use of EDB to handle big anounts of data be-
cane more and more canm on This resulted in a
proposal fran N AS 1o establish a Pig Breeding
Data Base It started with inputs whish already
were available and all nev datawere fran here
stored in the base Ever since the D atabase has
been the most valuable tool for the geneticist for
exan ine the genetic value of the different breeds
and for developing new strategies for the fuuire
breeding work

Fran the early seventies the selection for
pct meat in carcase was very stong and we
noticed an increasing tendency to sudden deah
and pale soft and exudative meat (PSE) in the
anmmals The reason for this stress susceptibil
ty was intensively studied at research mstiuites
in many pig pwoducing countries One of the
m ethods to detect this defect on the pig was the
Fran 1979 all the

boars entering the perfom ance testing stations

were subjected to this test

halothane sensitivity test

If not positive and
with high index the boars culd pass to an A1
centres

It should be mentioned here that young
boars with the very best index and with a nega
tive halothane test on the first hand only could

be used by the breeder who had delivered the
boar for testing at the stations

S Devebpment 1983 to 1995

Fran 1983 all breeders who wanted to be
elite breeders had to be evaluated once a year by
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a group consisting of one geneticist, one pig
producer one pig production advisor and one
representative fran each of the four breeds The
prinary selection criteria are the level of index
and the progress in he breeding herd The cen
tres are recognized for one year at the tme

Frm 1990 the index calcu lation was based
on BLUP calculations where also all infom ation
from tested relatives were included Fiom 1988
a sub index for reproduction characteristics was
introduced In 1992 the num ber piglets bom in
liters of Landrace and Large W hitelitters be-
cane a part of he breeding goal

Fran 1986 the nunber of tested pigs per
group were reduced o wo one castrated male
and one female and the period of testing ex
tended 1o 30 — 100 kg liveweight Fran 1989 it
becane possible 1o select entire males for boar
taint ( Scaole test), therefore the test groups
were changed to womales A smentioned before
all potential boars were perfomance tested at
stations

The evaluation of meat content and meat
quality was changed n 1985 and the Carcase
Evaluating Centres closed The M eat content
and meat quality was then m easured and regis
tered at the slaughtethouse The meat content
based onmuscle and fat thickness measurem ents
with an optical M eat Fatmeter and the meat
owlourwith an optical probe

Due 1o lov heritability the KK number had
been taken out of use m 1980 and rep laced by
halothane test and in sane cases by b bod typing
primarily in LargeW hites Fran 1987 no Land
race animals could be approved if they were hat
othane positive

To prevent health problems at the test sta
tion and all pigs were delivered to the station
3-4weeks old A fierawelcane tream ent they

were raised in a separate weaner house until enr

tering the test at 30 kg

6 Newv structure fram 1993 (Dan
Breed)

The idea of the nev stmcture was o protect
the geneticm aterial and create a steady genetic
progress It shoull prevent the possibility for a
breeder participating in the breed ngwork o sell
his stock to canpeting interests

The Landrace and Large W hite breeds
containing app 2 000 sows each should still
Durcwih 1 500 and

Hanpshire w ith 500 sov s should be kept as sire

function as female lines
lines The single herds within Landrace and
Large W hite should count fiom 100 — 250 sow s
and Durmc and Hampshire herds at least 75
Sow $

The testing ( perfom ance testing) will be
cawried out on one station with a capacity of
5 000 boars yearly The boars are tested in big
pens where also are installed feed machines to
register the individual feed consump tion

Perfom ance testing is also carried out in all
breeding herds ( daily gain and scanning for
meat content). This increases he number of
tested animals with a factor 10
75 000 individuals

The selected boars from the test station are

or up to about

passed to an Al centre Only breeders are al
lowed to purchase sanen fran the young boars
Sen en fran the youngest and bestboars can only
be used in the elite herds
that he young selected boars as soon as possible

shallproduce 40 — 50 litters It increases he se

The intention is also

lection rapidly

Data fran the breeding and testing are
stored in the Pig Breeding D ata Base Today all
breeders have computers on he fam and have
free access 1o all the data conceming their own
herd and also the data fran the perfom ance tes
ting of boars They are also offered helpful pro-

grams o facilitating the m anagement of the ir mr
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cleus hed

7 Devebpments 1995 to 2005

In this period the Dan Breed progranme
has shown its strength and eflectiveness in chan
ging the genetic value of the breeding anmals
within the nucleus herds The flow of genes fran
the nucleus to the production is today very fast
Not least because of an steady increasing use of
ATatall levels of the production A Iso the mul
tip lying herds producing crossbred young fam ales
is very effective in the spread outof genes pran
the nucleus herds

The traditional and well known pyran id of
an effective pig production based on nucleus
herds multiplying herds and production heuds is
still functioning but today much more effective
than before

The breeding objective of the four breeds is
under constant revision M eat quality chamacter
istics such as pH,, in all breeds and intramuscaur
lar fat in Duroc has been into the breeding goal
for sasme tme and hen excluided agam when
problems solved It was decided ahn ost
finished 1o elin mate the RN gene fran the

and

Hanpshire breed in which it is connected to low
pH after slaughter

Litter size has increased significantly over
the past ten years At the sane tine mortality
is increasing anong the nevbom piglets To stop
a continued increase in mortality it was decided
to mchide survival in the breeding ob jectives for
Landrace and Laige W hite The latest figures

can be seen m tah 1

Tah 1 Nucleus herds litter size of purebred lit
ters 2003 —2004

litter size Dy perceniage

breed (purebred litters ’ of gilts
in nucleus herds) num be r Iz

Duroc 10 1 - 68. 7
Hampshie &85 - 69. 2
Landrace 14 6 100 67. 0
Large W hite 13 7 95 55 4

1) LP5= piglets alive after five days

The killing out percentage in Landrace and
Large W hite has increased significantly since
192 A's here is found no negative influence on
oher traits the killing out percentage has been
included in the breeding objective for all four
breeds The latest figues can be seen fran tah 2

Tah 2 Average production results of boars at performance test station Bg gidgard 2003 — 2004

daily gan feed conversion’ lean meat  killing out
bred num ber 0 1
(30-100kg) /(g d ) AFUp kg™') 1z V6
Dumc 1 409 957 2 33 60 3 74 6
H an pshire 657 842 2 44 62 6 75 4
Land race 1 018 916 2 41 61 6 73 9
Lage W hite 1 063 915 2 33 61 8 74 8
total 4 147 - - - -

1)FUp= Feed units pig Danish energy system

In tah 2 is also shown some figures frun
the perfom ance testing station for boars For
Durc and Hampshire the breeding objective

consists of ( econan icweights in brackets): dat

ly gain 0 —30 kg (DK rQ 12), daily gain 30 —

100 kg (DKrQ 11),
(DKr 8 5), confomation (DKr 12 5) feed
conversion (DKr— 81) and killing out percent
age (DKr-15).

the sane traits are used

lean meat percentage

For Landrace and Large W hite
supplemented w ih the
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nunber of live pigs per litler five days afier far

rowing wih an econan ic weight of DK r41. The

weight of confom ation is set to DKr 23

Tab 3 and 4 contains figures fran the per

fomance testing on he nucleus heds

Tab 3 Nucleus herds average production results for boars 2003 —2004

daily gain A g d) leanmeat  confom ation
beed num ber 0-30 ke 30 - 100 kg ¥ points
Dumwc 9 684 370 1 012 59 7 2 92
H anpshire 2773 358 848 619 2 91
Land mace 17 889 375 968 62 1 2 92
LageWhite 13354 357 952 61 4 304
total 43700 - - - -
Tabh 4 Nucleus herds average production results for young sows 2003 —2004
daily gain (g d™') leanmeat  confom ation
bieed num ber 0-30 ke 30 - 100 kg v points
Dumwc 11118 368 963 59 8 304
H an pshire 3708 362 812 61 8 306
Land mace 22485 378 935 62 1 309
Lage White 15322 357 920 61 4 314
total 52633 - - - -

8 Fmnal ranarks

Fran the historic review above you can see
that it has taken the Danish pig breeding re
search more than 100 years to develop a system
and a stmcturewhich fulfil the tasks forbreeding
and production of pigs up to the wishes of the
consum ers

The history has not finished yet The pig
breeding will also in the future still face new
challenges because the pwoduction systans are
changing in relation to the code of welfare and
env irommen fal regu lations W hatwe have seen is

alse

sult n weakness in other mportant traits In

that selection for one ormore traits can re

Demm ak ismore research dealing wih longevity
and leg weakness in progress O steochondrosis
is one of the diseases which is under investiga

tion in relation to the selection

G eneral and specific resistance 1o disease is
ano ther field which w ill need m ore research

The gene mapping pmojects going on in
many research mstiites will undoubtedly give
valuable infom ation about the pig genane and
open up for new possibilities for he selection on
more specific mportant traits

In this siwation itwill be very mportangt
as alvays 1o keep the pig in a state of physio

logical han eostasis
Append x M aterical fran

Annual eports fran NCPP 1973 - 2004 Fun
1995 available n English

CLAUSEN H Puwogress of Danish pig breed ng
Pig Breeders A nnual 1938 -1939 11
CLAUSEN H. The Devebpment of the Danish
Landrace Pig P. Br Gazette 1952 69 §
JAKOBSEN K A. Danish pig production 1945 —
1995 NCPP, 1995 176 (in Danish).

JONSSON P, . An analysis of characteristics . n_he
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D anish Landrace with an hisbrical intoducton [ 10] STAUN H. Varpbus infomation about pig breed

1963 ing in denmatk is available fran the author
Rep No 350 NRAS pp49Q 1972 -2003 M ai} hennng staun@m ail dk
PEDERSEN O K. Testing of pigs 1943 =82 In [ 11] WERNERSSON et al Pigs in sequence space

Yearbook NIAS 1983 9 ( inD anish). A Q 66X coverage pig genane suwvey based on

STAUN H. Scientific results and trends w ithin shotgun sequencing BMC Genamics 2005 6
pk breding and pig pwoducton A Tech Symp 70 o www. Bianedcentral can /1471 -
1983 18 2164 /6 10.

STAUN H. P breeding in Denmatk A Tech ( Edited by CHA1Yan)

Symp China 1987 20

Henning STAUN
(Royal Veterinary and A gricu luralV niversity Copenhagen)
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