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Beef systems in Europe

from Cozzi et al. (2025) Technical Report: EFSA Supporting publications
Dumont et al. (2017) in Fourrages

INTENSIVE INDOOR SYTEMS

Feedlof ¢ 1/3 of EU production *
Dairy herds eedlotfype rely on high stocking densities T
— in many EU countries minimal grosslond
o &l B e Lk N

cull dairy cows at 4.5-6 years
finished (or not) before slaughter

Z

PASTURE-BASED SYSTEMS g

Fattening cattle . . e <

Mixed crop-livestock _ _ greater variability O

regions with a long grazing season: France, Ireland, less in Austria, compe’ri’rion between crops and livestock =

Poland and Germany . . . o . s . (%]

H “ improving sustainability through diversified rotations z

‘ Grazing ] Indoor ‘ kept on pasture with increased self-sufficiency =

weaned cattle (from suckler or i supplementary feeding; Z
dairy herds), bulls, steers, heifers l Winter housing | Grazing ‘ housed when necessary

‘ Winter housing | Grazing | Indoor

Suckler herds
Grassland and pastoral

pastoral regions: France, Ireland, Azores, Germany, Austria and Spain C{UO”TY labels
™ | Grazing all year | withweatherprotection limited use of land suitable for human-edible crops

suckler cows, heifers,
weaners reared with their dams

UNIVERSITA DEGLI STUDI DI MILANO INRAZ,

DIPARTIMENTO DI MEDICINA VETERINARIA E SCIENZE ANIMALI Unité Mixte de Recherche sur les Herbivores



i rugo, . . . {]}{ I[\‘
I_if' EAAP Mountain Grassland and Livestock Joint Conference int wa W n THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION'S HORIZON

2020 RESEARCH AND INNOVATION PROGRAMME UNDER GRANT AGREEMENT N° 101000250
N i["r‘::\m':: :'l:‘;t"'" 17 June 2026 one quality rs_? n
Beef systems in Europe
INTENSIVE INDOOR SYTEMS
Feedlottype ! - HIGH EFFICIENCY (economic performances, increased productivity)
— in many EU countries
keptindoors and criticism for its ethical and environmental impacts:

| indoor fattening (6-15months)

fattened afterweaning

expanding feed requirements drive land use expansion

across multiple continents
van der Sluis et al. (2016) in Land Use Policy

Z
PASTURE-BASED SYSTEMS g
<
Mixed crop-livestock
regions with a long grazing season: France, Ireland, less in Austria, g DIVERSITY OFFERS CONSUMERS A RANGE OF
Poland and German
| G i | | g OPPORTUNITIES, BUT IT ADDS CONSIDERABLE
razin Indoor -
- - kb z COMPLEXITY TO THE SECTOR
l Winter housing | Grazing ‘ housed when necessary Hocquette et al. (2018) in Asian-Australas J Anim Sci
‘ Winter housing | Grazing | Indoor

LOW EFFICIENCY

fulfill critical roles in land management and rural vitality

Grassland and pastoral
pastoral regions: France, Ireland, Azores, Germany, Austria and Spain

| Grazing all year | with weather protection
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Mountain farming

suffers competitive pressure from intensive lowland farming, where economies

of scale drive down costs and standardize supply

In the alpine area, in absence of subsidies, beef farms register negative

economic income

from Zanon et al. (2023) in Zichtungskunde
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How to tell apart a beef sample
from pasture from one raised
in a feedlof..

The differential quality and value of mountain- and
grasslands- origin products remains largely invisible to
supply chain actors

The core challenge

Is not productivity
it is traceability and valorisation

How to detect biochemical

Q composition in beef from
different livestock systemes...

..In a rapid waye

UNIVERSITA DEGLI STUDI DI MILANO INRAZ

DIPARTIMENTO DI MEDICINA VETERINARIA E SCIENZE ANIMALI Unité Mixte de Recherche sur les Herbivores



2020 RESEARCH AND INNOVATION PROGRAMME UNDER GRANT AGREEMENT N° 101000250

. . . . il
EAAP Mountain Grassland and Livestock Joint Conference intaqt i IJ 1 n THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION'S HORIZON

17 June 2026 one quality WO"S?I’\

£5/%  UNIVERSITA DEGLI STUDI DI MILANO INRAZ
DIPARTIMENTO DI MEDICINA VETERINARIA E SCIENZE ANIMALI Unité Mixte de Recherche sur les Herbivores




3 BUEGR, . . . {]H il
' EAAP Mountain Grassland and Livestock Joint Conference inl w a h@gk 1 n THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION'S HORIZON

r s o n 2020 RESEARCH AND INNOVATION PROGRAMME UNDER GRANT AGREEMENT N° 101000250

"53 European Federation 17 June 2026 one quality _I

of Animal Science

l. Farms and sampling design
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l. Farms and sampling design O | LOW-MEDIUM INPUT cropiond feed INTENSIFICATION CLASSES DEFINED BY
EXTENSIVE lond management CLUSTERING BEEF FARMS THROUGH
S Beef genetic INTENSIFICATION INPUTS VARIABLES*
90 m « 827 kg

Bailly-Caumette et al. (2026, submitted) Livestock farming
intensification: mitigating or exacerbating feed-food competition?
Contrasting results in broiler, dairy and beef productions

5.5 - 10.9 kg DM HEFI/day/head

FATIENING — ~ = ), Weaning and then fattening '
: : BEEF FARMS . indoor - ARABLE LANDS |
Longer cycles, continue the life cycle e R
() with grazing periods in summer — \oSS ,/ AN
(®)) GRASSLANDS + ARABLE LANDS © 3 v \\‘.x
©) MEDIUM INPUT feed = mmmmmmmooo oo ! e ,
O =) INTENSIVE land management :_____l_‘?_v:/_e_r_t'F_F_l_____: i Higher HEFI i
o : . v T .
g @ LOW INPUT - fattening Beef/dairy genetic and crosses ‘ i \0S .
5: 26 m « 700 kg e Yoo Q o= v
Ll n?egggickg PEN— 2.0 - 8.3 kg DM HEFI/day/head @ INTENSIVE . @ p—
i * 3 X MEDIUM-INPUT feed . ]
NO HEF| "‘\'{' M’H | ee » HIGH-INPUT feed
> - -0 ' Beef crosses b i ;
& ' Lo Beef/dairy genetic 0
59 | 16 m « 545 kg = e .
LOW INPUT - sucklers ' 2.9-7.1 kg DM HEFl/day/head U 14 m « 550 kg ,
- ] 9-7. ay/head | | - :
— — R A TR 1 {45 85ka DMHHR/day/head |
eef genetic Fond X N X
10 m « 400 kg )| " ) "
NO HEFI )
! al W *on animals: fattening start age, slaughter age, outdoor access after weaning, high energy feed inputs (HEFI) — concentrates and maize silage

*on land: ferfilisation (kg N/ha), % of mineral fertilisation
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ll. Spectral devices

FlameNIR (FN) IndiGo (IG) DS2500 (DS)

NIR | FTIR FIR NIR | FTIR FIR NIR| FTIR FIR

uv | uv uv
S Infra Red Micro Infra Red Micro Infra Red Micro
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INRAE UMRH

Moisture, Protein, Group B vitamins

INRAS
UMR Herbivores

UGENT

Fas profile, fat content, Carnosine & Anserine
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IV. Data analysis

§§§§§/§§§§§ Calibration/Training subset 70%
e0000 e0000
00000 Split your dataset
00000
eees.  oceeee
eeeec 33822 Validation/Test subset 30%
00000
eeeo0o algorithm developed by Kennard & Stone (1969) in Technometrics
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4r cal
10 o © test
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TASK  CovSel and Classification accuracy

o for the three devices using the two validation approaches ‘Animal’ (A) & ‘Farm’ (F)

O 128 wavelengths 39A/37F CovSel variables 480 wavelengths —— 37A/30F CovSel variables 1050 wavelengths —> 44A/23F CovSel variables
6 \ 02
wm 0.06
LL’. 0.0
— ~ o
O ;‘9; % 0.03 \ 8
+ g 2 \ 5
= AN A \ 2o
O ® 0.00 L ~ \ .y ©
D) ~N /
\ / 0.1
0.2 0.03 \/ \j
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Wavelength (nm) Wavelength (nm)
g 1 g | ) 1
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g g 0o 3 08
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TAsk  Classification results O / LOW-MEDIUM INPUT cropland feed
EXTENSIVE land management correctly
based on benchtop device Beef genetic @2 2@ classified
and ‘Farm’ validation 20 m « 827 kg
0 5.5 - 10.9 kg DM HEFI/day/head
2 t
\,
5 8-11%
9 " misclassification "
— correctly
© 5 7 ﬂ 2 © classified l 37% O
=) %) 3 misclassified as l E
ﬂ @@7 correctly MEDIUM INPUT feed 2
& © classified INTENSIVE land management g
& ) ) correctly t C
2 | LOW INPUT - fattening Beef/ do"zy ﬁf\”%%igd crosses s 47 2@ classified 055 @@% o <
‘—‘ ° (@) e . L W A ‘ .
Dairy genetic 2.0 - 8.3 kg DM HEFI/day/head INTENSIVE 0 INTENSIVE
20-24me585kg - MEDIUM-INPUT feed o
NO HEF! " 20% WH : B HIGH-INPUT feed
3 U LOW INPUT misclassified as : 16 m « 545 kg b 14'm « 550 kg :
- sucklers | 1 277 kgDMAE/day/head |1 6.5-8.5kg DM HEFl/day/head |
Beef genetic (., mwes  TTTTTTTTTTTTTTTTTTTITOS R % ?
10 m « 400 kg correctly . “' { X 2
NO HEFI ; © classified .

1
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TASK  Prediction accuracy
o 2.1 Comparison among devices and spectral ranges
O
8
a R R® 0.93
o .
g 0.85 0.85
0.8 0.8 0.79 0.77
0.45 0.68 0.69
0.6 0.5] 0.6 0.54
0.46
0.4
0.31 o4
0.22
0.2 o 0.18 0.17 0.
0 0
Moisture ProteinDM IMF SFA MUFA Total iron Heme iron

UNIVERSITA DEGLI STUDI DI MILANO INRAZ

DIPARTIMENTO DI MEDICINA VETERINARIA E SCIENZE ANIMALI

Unité Mixte de Recherche sur les Herbivores



!
4

|["
b
THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION'S HORIZON
w a |' s o n 2020 RESEARCH AND INNOVATION PROGRAMME UNDER GRANT AGREEMENT N° 101000250

Mountain Grassland and Livestock Joint Conference i nl

17 June 2026 one quality |

Conclusions
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IR technologies and
chemometrics can be @
promising technique for
authentication in the beef

sector (+benchtop device)
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Different intensification levels
(especially extreme conftrasts
as feedlots vs pasture) can

be discriminated
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Drawback: significant effect of
the sampling design on
accuracy = include more farms
within the same class and

‘: restricted geographical areas
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Vis/NIR enables accurate The tested portable NIR tool

Scanning individual samples

prediction for several beef needs further optimization to

yields to higher prediction

traits (proximate composition, improve prediction of

accuracy than scanning

major fatty acids, fotal and oooled samples considered biochemical fraits

heme iron) : ; in beef prediction
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