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Kg CO2-eq/kg product

Kongsted?, Reinhard GeRIP, Stefan Hértenhuber®?, Muhammad Ahmed Wagqas?, and Marie Trydeman Table 1. Input-Output table
a
Knudsen Input LD HD
@ Department of Agroecology, Aarhus University, DK-8830 Tjele, Denmark Farm area (ha) _ 10,4 5,9
b Institute of Livestock Sciences, University of Natural Resources and Life Sciences, AT-1180 Vienna, Austria Average annual population (#) 133 1208
Birds (kg liveweight yr-1) 332 1812
Pullets 0 225
Roosters 7 38
o . . Concentrated feed intake (kg N animal-1 yr-1) 0,7 0,4
Life Cycle Assessment is a methodology used to evaluate the environmental  outdoor feed intake (kg N animal-1 yr-1) 0.02 0.01
impacts of a product or service. However, different allocation choices can lead to  Birdmanure (kgNanimal-)* 0,59 0,27
. Share N in outdoor manure deposition (%) 67 13
d |ffe rent resu ltS Share N in indoor manure deposition (%) 33 87
Compost™ (kg N orchard-1) 22 538
o o . . . . Bird manure (kg N orchard-1) 78 327
The objective is to assess the environmental impacts of producing 1 kg of apples Outdoor excretion (kg N orchard-1) 5 11
and 1 kg of eggs from cradle-to-gate in the context of high animal density (HD) and Indoor excretion (kg N orchard-1) 26 283
. . . . . . Other manure (kg N orchard-1) 0 148
low animal density (LD) farms in Austria (Table 1), including the process Biomass (kg N orchard-1) 96 192
contribution to Climate Change in kg CO2-eq. Share Nin bird manure in compost (%) 19 42
Share N in other manure in compost (%) 0 25
. . L. Share N in biomass in compost (%) 81 33
Three modeling approaches were applied at farm-gate to allocate emission  Fieldoperations (hrs yr-1) 657 640
. . . . . Irrigation (m3/yr) 830 693
burdens associated with manure (i.e., indoor and outdoor bird manure) across  guu
three key phases (i.e., housing, storage, and application). Apples (kg orchard-1 yr-1) 270000 297000
Eggs (kg yr-1) 825 10303
Birds (kg liveweight yr-1) 199 2416
. . *before losses during application
Fig. 1. Modeling approaches and results
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 B) Egg production B) Egg production
i A) Apple production + Egg production M o D E L 1 ( M 1) i -'NE;;E;:;MW' :N:::m |N:J:: M o D E L 2 ( M 2) ) };i?;:g;%mmg ‘IN;::M :N::;s M o D E L 3 (M 3)
weuTS : s alicler! ol el T B
« Hatchery, reeding, euTS NPUTS : B e T ? basatucsrs - Tanspart e
and rearing + Materials « Feed [
o Feed and water s Production = Beddin aird Bird aird m Bird Bird Bird m
E %%Ergﬁzlzel E:Sfmy E;:::g yg ! production housing ~ ——» management 595”“‘""" procuction ‘_| housing e
‘ B U 3 wuanuresuhszem (indoor + outdoor bird manure) E —.mma““”’"hsv“em (indoor + outdoor bird '“""“"e)i
Bird. Bir(lll _’m : | l l ! i _-“_QL_IS;V\_Q_: ;ﬁsilairaigéi 'r‘\’u;llwicf;ll;m’ : " ‘ ‘ : | Housing i :AD \ical\Dn: :
producton housing —»lmm : P S Seisl A i (Bl SR
m 3 EMISSIONS EMISSIONS EMISSIONS : EMISiIONS EMISlY[IONS EM\SlIDNS EMISSIONS EMISSIONS EMISSIONS : EMISSIONS EMISSIONS
| | I N20-N N20-N N2O-N ! N20-N N2O-N
| 1 | o RN RN L e R
] | CH4 manure r;o.N | CH4 manure EO-N
INPUTS -~~~ =~ - - - - === == ! |
. Saiipreparation ! ] [m————— = jm———--=- |
« Cultivation | T
: Ab:_eedtjofg:;?_l v ] A) Apple production ! A) Apple production :
g Pl INPUTS INPUTS INPUTS ‘ | |
: f!;ar‘:e Z’;"“ﬁm : i;s;‘g‘ggfraﬁons : iféi:;;ﬂcmﬂnns « Field operations 3 INPUTS : INPUTS . :
« Transport + Land + Manure | . gmﬁ;ﬂ:r INPUTS INPUTS INPUTS . m:.fiﬂﬂ'f: § INPUTS INPUTS INPUTS
: « Crop protection + Fieid operations & REHEETEE + Fiold opevations : 5;0£92Tmc!¢'m + Field operations « Field operations « Field operations
: : %ﬂ;ﬂ, : m:ban : ;,};",ﬁ;?:mhm : gﬂ;ﬂn ‘ « Land + Manure =
: [ Orchard Orchard
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Nursary cstabnment ——— management vt — Nursery  [—— estaplsnment ‘ : varvest >
EM|3£0N3 EMIS£ONS { | \ } Application
EEE:;:‘: ’:‘;g-,: EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS EMISSIONS
:DiN :E‘;z onzon ﬁi?lf oo ﬁfﬁﬁ »NZON :ﬁ%’m »N2O-N
g:: ;n;:lrcc NO-N mg?N --»N20-N NO-N Eg_sN *N20-N
Apples M1 Eggs M1 020 - Apples M2 30 o Eggs M2 Apples M3 Eggs M3
o0 3,0 ... ' L 30 2,56
2,5 = =
0,15 2,3 0,15 0,15 2,5
%2 g N g 20 g 2,0
0,10 2 *r B 010 r § 3 g ot % _______
2 s 5 S 15 s & 15 1,22
& < 005 = S 005 g
0,05 > s > s = - e
210 8' N § 1,0 & § 10
S . - S 0.00 )
0,00 205 0,10 0,35 E” o E‘ 0,5 = £ o5
0,05 0,0 -0,05 00 0,05 0
0.10 05 L 010 L 05 L 010 = LD HD 05 *
' LD HD LD HD LD HD ' LD HD Lb HD
BB Feed [Bird EEManure Housing mmNursery [EESBiomass [1Soil mmEstablishment M Compost £SField operations = =Literature

*HD tend to have higher emissions for apples and eggs compared to LD.

LD higher egg emissions in M2 and M3 may be due to the tenfold difference in animal population and egg output.

*M1 favors the secondary economic activity (eggs), resulting in higher emissions for apples and lower emissions for eggs compared to M2 and M3.
*M2 attributes all bird manure-related emissions to eggs, resulting in higher emissions for eggs compared to M1 and M3.

*M3 subdivides the emissions burden of apples and eggs between the three phases, reflecting a more balanced approach.
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