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Danish Pig Industry 2020
2020 ¢ fil ¥ D « —

Pig Producers: 2.890

. 2,890
31.8 million pigs Live export: Markets
~ 2 million ton of pigmeat 15.2 million pigs Export 90%
,180 £ 1,520 Domestic 10%

200 | fi

All slaughterhouses:
~16.6 million pigs

< 1,660 Export
DKK 33.6billion
Domestic market:
DKK 3.0 billion
tican 336 .. O£
-
DANISH CROWN
|

A

Source: Danish Agriculture & Food Council



Slaughterhouses in Denmark

J 7 2

Source: Danish Agriculture & Food Council



Structural development & consolidation

2

Pig farms

No. of pigs produced

Average production per farm

199 6 H

No. of major slaughterhouses

Sl aughterimgos

Export of live piglets =

Export of other pigs

X

X

0]

\

/

a

69,000
13.2 million

192

20
13.2 million
0

0

A

2,890
31.8 million

11,003

2
16.6 million
14.9 million

0.3 million

Source: Danish Agriculture & Food Council
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Slaughterhouse companies in Denmark 2019
2019 x Apbl: px p °7

Danish Crown (74%)
5 slaughterhouses in DKd size from 1.5- 4.8 million kill. Yearly

P\ A i EVP
VA5 M 21500 [ 7/
/1 480N [/ 1/Jd A

Tican + Tonnies (20%)

¥ -
2 slaughterhouses with 3.4 million kill. Yearly f b7 ¥
- P A EEVP ’
J A2 1 MA 340D &R~

6 small slaughterhouses (6%)
Killings between 60.000 to 300.000 yearly

6 - & IpJA  6%P
JA  Hen 300 /[ v

Source: Danish Agriculture & Food Council
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Climate 0

Distribution of carbon
footprint from birth to
slaughter

Piglet Weaner Finished pig  Transport Slaughter

Source: Danish Agriculture & Food Council



Continued improvement In productivity will reduce greenhouse gas emissions
o ®&— = ?/8-”

No pigs per sow (yearly)

1 i Jdo 19
CO,e per kg carcass 3,00 2,74 2,55
1 @2 A
CO,e 2005=100 ®m 2005 - 100 91 85
100

100

80

70

60

50
2005 2011 2018 2025 2030 2035 2040 2045 2050

Source: Danish Agriculture & Food Council



2 Companies slaughter 84% of animals, from 2022 on 3 locations
2 1 2022J 5 3

LO BpnAv

Slaughtering of cattle by companies, heads

; 84% 0

2018 2019 2020 2020 in pct.
52 weeks 52 weeks 53 weeks of 2019
Danish Crown, Holsted 215,868 196,514 180,707 92,0
Danish Crown, Aalborg 07580 91,739 B7.921 058
Himmerlandskad A/S*, Aalestrup 51377 55,262 60,939 110.2
Arhus slagtehus ASS, Arbus 35,319 30,602 30,336 591
Himmerlandsked A/S*, Hadsund 25928 25,412 26,795 105.4
Himmerlandsked A/S*, Kjellarup 22,653 22,310 22,364 100,2
Mogens Nielsen Kreaturslagteri, Herfulmagle 18,427 17,665 15,443 &7.4
Harald Hansens Efterfalger /S, Slangerup 2,095 1,848 1,909 1032
Slagtermestar Ole Thagersen, Karby 1,226 1,170 1317 1126
Total classified?® 470,473 a4 524
Other slaughterings? 20,108 19,930 22,092 110.8
Total 490,579 4§62 454 449,824 973

Mote: All slaughterings on plants managed by the listed companies [excl. discarded cattle].
* In 2018 ASS Hjalmar Mielsen Aalestrup, Nordic Beef Hadsund, and Kjellerup Eksportslagteri was merged with

Himmerlandsked and became Himmerandsked AS%.

* EUROP-classification is mandatory for export authorized abattoirs that slaughter more than 150 heads perweek.

? Includes slaughterings in non-classification slaughterhouses.
Source: The Danish Agricultwre and Food Coundil.

QUUILC. aAllisll AYylivulluic oL ruuu vuouulivh

Authorized abattoirs for cattle with classification, ultimo 2020

Source: Danish Classification Board on Pigs, Cattle and Sheep and the Danish Agriculture and Food Coundil.



MES - Data integration a A 1 , e
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Artificial intelligence and robotics
<. We.

Removal of tenderloin Cutting offtoes Cutting off ears Cutting off stick wound
vfi D, wafi — — — ®v - b o »fi ) — -

Intelligent robotic cell with four functions
4= — L = afiv! oviis. We i




Cutting off heads and carcass cutting
/A
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Sausage casin
Biogas g g

Drumhead

15 %

Heart valves
for humans

Leather f‘
- Anti-Aging cosmetics (collagen) »_;;; ; = o N E I I G
EI “ e A 185 different products
3 % e X Twldd)X o
Beer, wine, ( e
candy ' \’
(gelatine) —

Tatoo
practice

a
Soap
I Eraser
Toothpaste

@

Fish food

o4

RESI DUE Cosmetics 5 %
MATERIAI-S ‘ 4 % A Biodiesel
Medicine m
[ Protein
a@ supplements Pet food Cement

Climate smart meat production
PIG 05049, Christien Meindertsma



More value from side streams

A New protein 'ri(':hprod'u -
/ - i
"ANew hlgh value functio

A N U» 6 T . . ¥
A Circular ressource utilization's ne G, e
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DANISH
TECHNOLOGICAL
INSTITUTE

0,48 kg lung/pig
0 940.48 ¥

Spray drying of retentate
Temp.: approx. 80°C
Storage temp.: 20°C

—

j

Lungs from Chopping Extraction of Centrifugation Membrane filtration / N
suspended of lungs protein in NaOH, of solution, of the supernatant, ;
scalding with grinder pH 9.0-10.5 nHON-1ng c &
Product = retentate
Dry matter: 10-15%
Scarage temp.: -1R°C

16% protein
16%
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The current status in the Danish pork industry
Traceablility and product data

Npbl. px WOy "H4A Ein. BP3T . p n. K

A Traceability of each carcass to supplier:
me x W YEi#.BP3lg.
A Ham tattoo or groupwise transport and procedures.
AAx b Q8 yYOn. dmx p- VM

ABl ood mana%ed i n batches (i .e.,
contribute to each batch).

"HnXxQ xXE sBo2k"¢x AX YIbnbx™Ht " a0oMUTXx
A Gambrel (transport medium) identifier: RFID, number.

NDZ! ®¥DZ pax x <« " RFID «

A Supplier data (supplier ID, production form (conventional,
welfare, bio)).
. yan.Ks ®ogpr H s 7 "jenTet" Ox

A Additional data: Gender, weight, LMP, slaughter weight,
veterinary status.

Ix xA4.Ks " LMP" pAVW T "t 4 x

A After cutting: Traceability to supplier through:

bAE xEW. BP3Tl Q.

Aldentifiers on transport media (e.g.,
boxes).

s "7"p3l bll B3. 1 X RFIDoc¢*
A Production time
Wh




The current status in the Danish beef industry
Traceability and product data

Pal

Npbl. pxrn WO Ein. PP3Tp.p WMo, K

A Ear tag and registration in CKR -
register

p CKR Y X

A Data on rearing locations and
conditions for each individual animal.

m X& A1ud thpBUA. K

A Look-up in CKR-register for each
animal prior to _slau%; ter to ensure
animal appropriate for slaughter.

pnv 1lX YpAavt 0oMUT6H6zTcgU

B¢ctT" CKR nYOApBUY
Traceabllity on individual animal through
slaughterhouse by means of

wX T W4 m XPAVOMNYEW. BP3 Q.

A RFID and printed barcodes on transport
media and printed tickets on carcass,
quarters, and primals.

RFID% " XH. E. X" ¢ Mo U T

Hrd 8 YCAE

Label and {NE&F 1
barcodes | ils"Se i)
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Drivers for traceability at the slaughterhouse

p AmMXEW. BP3Tlp. xd

Pork

Management in case of call back (reducing call back
amount).

v WYX E s v x| THx

A Separating different rearing types (conventional,
outdoor, organic, contract).

> X bIMT WYY E s, rag X" O"
A Management of pigs with boar taint.
X~ XE

A Management of farmer payment (rearing type,
weight, lean meat content, veterinary status).

WYXo MYE sS4 Tt st

A Optimizing carcass usage (best fit with product
requirements).

X XQ 3s Bd TQF > X

A Consumer awareness (provenance, quality, animal
welfare)

{ +x6., s 1 5"t Ubluj enTOt x

X

M X

Beef =

A Traceability on individual animal with
data on rearing locations, conditions,
and veterinary status from birth to
slaughter required by law.

m XY Twpivomx tTWIAdZgwbUg 211" 4 A&

A XElW. BP3T Q.

A Traceability at slaughterhouse:

p AnxXEn. BP3T Q.
A Traceability of carcass back to animal
required by law.

nZ¢cwbhdu pe XEiW.PBP3Tp.

A Management of farmer payment
according to carcass grading.

¢ § 1TWY wYx- MxE

A Management of carcass quality
differences at slaughternouse (sales
prices, customer requirements

p Amxe X 2sDXE 35" WT wx




Product digitalization
Current status: Online grading
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Product digitalization

CT (3D xray). Grading and machine control

X ASKwnus3 . )
'd s 3t x'g woOr mxXEpPEK . u




AR for operation assistance
AR

Cellular production

m

Paceline production
Y. | xopyx H




AR assistance to cutting




AUtlomated
registrations |
Veterinary inspection

R " F Y S

|




Digital twins (virtual representation of

operations)
NSKubop

Markingof |
observed error}

€ XK. X 7







TECHNOLOGICAL

DANISH State of the art automation Pig slaughter and deboning

INSTITUTE

Semi-automatic
lairage

Automatic detection
of bleeding

Reading farm number

< Q\C-I

A A0 Q
A D a 4

Hix T T M "Hmx | KWp D

Semi -automati Group-wise
ol ~ - 8  Automated slaughter
pening il 10
b \ Lﬁ Decontamination

Removal of tongue with 5 A
heart plucks and loosening | |
of jowls (future) “A 4
%

Vision controlled,
back finning n

(i

1 s
Trimming of neck and removal of heart fat (future) l
@4

)
"

Ultrasonic classification

!
“ | Removal of fat residues and
spinal cord (future)




State of the art automation Pig slaughter and deboning

)

DANISH o T
TECHNOLOGICAL Q U X p 3 X 3

INSTITUTE

Cutting department — automated

»

Automatic primal cutting

Automatic cutting of
middles _

Automatic sorting and
buffering

Loading of christmas
trees




Traditional cattle slaughter line

DANISH

Plbrmen . KBHR KGR
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Automation options limited
INSTITUTE ,,I 6 a

Automation : 16

becoming available Automatic

scribing

A0 -

A0 A

Automatic vision

Automatic hock
cutting

grading




Two automation trends
2v X 3IXElpX

Multi -functional Mono functional
robots for cell based | robots for line
production e - & - production ‘

xop W x dO
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Multi -functional robot cells
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DANISH Work enviroment is a core challenge now and in the

TECHNOLOGICAL
INSTITUTE

future
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Packaging Is getting increased focus
[OtTw TA Y owboMU

TECHNOLOGICAL
INSTITUTE




DANISH
TECHNOLOGICAL
INSTITUTE

Artificial intelligence (Al)
an enabler for the next generation of
automation







New equipment targeted for the pork and beef industry

o 117 /A
A Detection of foreign objects 2 That object should not be present in here
N S N

A Automated product recognition - What products are we looking at

A DA S A
A Automated box inspection 2 |Is the box fit for the job

A0 A °S 4
A Automated veterinary inspection 2 |s the carcass OK

A DA iA 7S ofe
A Detection of boar taint from pigs - Will the meat smell when cooked

NS Ta A

A Reduced equalization time using electrical stimulation - Earlier cutting

without loss (up to 5 hours) _ ,
» i 0 Aqualization S NA (T MBNAN)



Detection of foreign objects

TEKNOLOGISK ¥ .
INSTITUT Y X a N

A Vision cameras are the only way to find thinplastic 2 xray can t

N < =

€ Q i 1 A S o A

A Vision can detect objects visible in the surface, and with high speed and two
surface is inspected” - improving the performance
0 d A N ¥ 0 ¥ S
A DMRI have available high -performance equipment able to meet the requirements
DMRI | A Je 0

A Fast 2 Able to monitor products passing with more than 1m/sec belt speed
im/ DA U J
A Single or two -sided solutions

A Multispectral camera and lighting able to detect small objects even down to 1x1 mm
1d1lmm « A y

A Removal, either automatically, or by halting the belt, for subsequent operator interaction
AU 4 A



.m.s.. Single sided detection with and without automatic rejection

TECHNOLOGICAL

INSTITUTE d L,)T[Xy ("]'\{Sf v (Dp* | oD X

. Plastic detection

Greaves or fine ground products

.-; Plastic detection

Coarse ground products ;
x| YApa dxl YAp &Y
s (0] X se TPU=TOD X




DanisH Double sided detection, in a Waterfall setup
INSTITUTE Al p P
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Inspection of sliced products

DANISH
TECHNOLOGICAL

INSTITUTE | o | X d ,X

Camera

y

Fast camera 2 35 slices per second including analysis.
J S € A 35



