
C
a

rb
o

n
 f

o
o

tp
ri

n
ts

 o
f 

o
rg

a
n

ic
 d

a
ir

y 

fa
rm

s 
in

 E
u

ro
p

e
 

S
O

L
ID

 p
ro

je
c
t 

 

R
e

a
l 
fa

rm
 d

a
ta

 a
n

a
ly

si
s 

o
f 

3
4

 f
a

rm
s 

fr
o

m
 6

 c
o

u
n

tr
ie

s
 

 

S
a

n
n

a
 H

ie
ta

la
 

S
a

n
n

a
.h

ie
ta

la
@

m
tt

.f
i 

M
T
T
 A

g
ri

fo
o

d
 R

e
se

a
rc

h
 F

in
la

n
d

 

O
ve

rv
ie

w
 

LC
A

 a
n

d
 A

rl
a

 c
a

rb
o

n
 f

o
o

tp
ri

n
t 

m
o

d
e

l 

S
O

L
ID

 p
ro

je
ct

 o
rg

a
n

ic
 f

a
rm

 d
a

ta
 (

h
e

re
 6

 c
o

u
n

tr
ie

s 

in
cl

u
d

e
d

: 
U

K
, 

D
K

, 
F

I,
 A

T,
 B

E
, 

IT
) 

R
e

su
lt

s 

C
o

n
cl

u
si

o
n

s 

 



L
C

A
 a

n
d

 A
rl

a
 c

a
rb

o
n

 f
o

o
tp

ri
n

t 
m

o
d

e
l 

A
rl

a
 c

a
rb

o
n

 f
o

o
tp

ri
n

t 
m

o
d

e
l 
is

 f
o

cu
si

n
g
 o

n
 o

n
e

 L
C

A
 i
m

p
a

ct
; 
g
lo

b
a

l 
w

a
rm

in
g
  

 O
f 

th
e

 f
u

ll 
lif

e
 c

yc
le

 o
f 

d
a

ir
y 

p
ro

d
u

ct
io

n
, 
sy

st
e

m
 b

o
u

n
d

a
ri

e
s 

a
re

 s
e

t 
fr

o
m

 
cr

a
d

le
 t

o
 f

a
rm

 g
a

te
  

 E
m

is
si

o
n

s 
fr

o
m

 a
g
ri

cu
lt

u
re

 i
n

cl
u

d
e

 C
O

2
, 

N
o

x 
a

n
d

 C
H

4
 (

ca
rb

o
n

 d
io

xi
d

e
, 

n
it

ro
u

s 
o

xi
d

e
s 

a
n

d
 m

e
th

a
n

e
) 

 C
o

n
ve

rs
io

n
 o

f 
e

m
is

si
o

n
s 

to
 C

O
2
 e

q
u

iv
a

le
n

ts
 b

y 
m

u
lt

ip
ly

in
g
 w

it
h

 
ch

a
ra

ct
e

ri
sa

ti
o

n
 f

a
ct

o
rs

 (
N

2
O

 b
y 

2
5

 a
n

d
 C

H
4
 b

y 
2

9
8

) 

 R
e

su
lt

 i
s 

g
iv

e
n

 a
s 

k
g
 o

f 
C

O
2
 e

q
u

iv
a

le
n

ts
 p

e
r 

k
g
 o

f 
E

n
e

rg
y 

a
n

d
 p

ro
te

in
 

C
o

rr
e

ct
e

d
 M

ilk
 (

E
C

M
) 

 

S
ys

te
m

 b
o

u
d

a
ri

e
s 

o
ve

rv
ie

w
 

�� ��� ����	 �
 ��� � ����� ���� ��	
 ��������
� ��
 ����� ��� ��

 ��	 �� ����
 ���� �� ���	 � � !" � #�

$% &' ()*% (+, &(+ -' ./ &00 12' 0+% & 32 ./ &+' )/ - 405 (6 2/ )/ - 40
$/ -(2+'7 2&% 0 1 8 9: 4/ -;*)(0< &+/ 90 90(27 =+%>+' 3)-? @ &+ 0+' 36 2+A 2/ 0 @ &+ 0+' 38*%% 0

B/ - 40C 22;)/ - 40./ &00 1 2' 0+% & 32
DEFG D HIJ

C --; 4/ -;*)(0
C --;+' ;*0(/ 9 K 2 3L -+%+' ;*0(/ 9M * 3&/+' ;*0(/ 9 C% -*/+' ;*0(/ 9

In
 a

d
d

it
io

n
 t

o
 t

h
e

se
, 

tr
a

n
sp

o
rt

a
ti

o
n

, 

fe
rt

ili
se

r 
p

ro
d

u
ct

io
n

 e
tc

. 
a

re
 i
n

c
lu

d
e

d
 



A
rl

a
 c

a
rb

o
n

 f
o

o
tp

ri
n

t 
m

o
d

e
l 

d
a

ta
 r

e
q

u
ir

e
m

e
n

ts
 

In
p

u
t 

d
a

ta
 n

e
e

d
e

d
 f

o
r 

m
o

d
e

l:
  

im
p

, 
e

xp
 f

e
rt

ili
ze

rs
 (

in
cl

. 
M

a
n

u
re

 a
n

d
 s

tr
a

w
) 

E
n

e
rg

y 
u

se
: 

tr
a

ct
io

n
 d

ie
se

l,
 g

ra
in

 d
ry

in
g
, 
e

le
ct

ri
ci

ty
 

C
ro

p
s 

p
ro

d
u

ce
d

 o
n

 f
a

rm
 (

h
a

, 
yi

e
ld

, 
fe

rt
ili

ze
r 

u
se

) 

M
ilk

 y
ie

ld
 

H
e

rd
 d

e
ta

ils
 (

d
a

ir
y 

co
w

s,
 h

e
if

e
rs

, 
ca

lv
e

s,
 b

u
lls

) 
N

u
m

b
e

r 
o

f 
fa

lle
n

, 
sl

a
u

g
h

te
re

d
, 

e
xp

o
rt

e
d

 a
n

d
 i
m

p
o

rt
e

d
 a

n
im

a
ls

 +
 

w
e

ig
h

ts
 

H
o

u
si

n
g
 s

ys
te

m
 a

n
d

 t
im

e
 i
n

d
o

o
r 

Im
p

o
rt

e
d

 f
e

e
d

s 

F
e

e
d

s 
cu

lt
iv

a
te

d
 a

n
d

 u
se

d
 o

n
 f

a
rm

 
 A
rl

a
 c

a
rb

o
n

 f
o

o
tp

ri
n

t 
m

o
d

e
l 

B
a

se
d

 o
n

 g
iv

e
n

 d
a

ta
, 
m

o
d

e
l 
e

st
im

a
te

s 
fe

e
d

 r
e

q
u

ir
e

m
e

n
t 

p
e

r 

fa
rm

 a
s 

re
q

u
ir

e
d

 e
n

e
rg

y 

 In
p

u
ts

 o
f 

ro
u

g
h

a
g
e

 a
re

 e
st

im
a

te
d

 b
a

se
d

 o
n

 t
o

ta
l 
fe

e
d

 

re
q

u
ir

e
d

 a
n

d
 d

a
ta

 o
n

 i
m

p
o

rt
e

d
 a

n
d

 h
o

m
e

g
ro

w
n

 f
e

e
d

 



S
O

L
ID

 d
a

ta
 a

n
d

 a
d

ju
st

in
g

 t
o

 A
rl

a
 

m
o

d
e

l 
T
h

e
 d

a
ta

 w
a

s 
co

lle
ct

e
d

 f
ro

m
 o

rg
a

n
ic

 d
a

ir
y 

fa
rm

s 
u

si
n

g
 t

h
e

 
N

a
tu

ra
l 
E

n
g
la

n
d

 f
u

n
d

e
d

 P
G

 (
p

u
b

lic
 g

o
o

d
s)

 t
o

o
l 
d

e
ve

lo
p

e
d

 a
t 

th
e

 
O

rg
a

n
ic

 R
e

se
a

rc
h

 C
e

n
tr

e
 

 T
h

e
 P

G
 t

o
o

l 
a

s
s
e

s
s
e

s
 e

a
c
h

 i
n

d
iv

id
u

a
l 
fa

rm
 a

c
ro

s
s
 1

1
 “

s
p

u
rs

”:
 

S
o

il 
M

a
n

a
g
e

m
e

n
t,

 B
io

d
iv

e
rs

it
y,

 L
a

n
d

sc
a

p
e

 a
n

d
 H

e
ri

ta
g
e

, 
W

a
te

r 
M

a
n

a
g
e

m
e

n
t,

 N
u

tr
ie

n
t 

M
a

n
a

g
e

m
e

n
t,

 E
n

e
rg

y 
a

n
d

 C
a

rb
o

n
, 

F
o

o
d

 
S

e
cu

ri
ty

, 
A

g
ri

cu
lt

u
ra

l 
S

ys
te

m
s 

D
iv

e
rs

it
y,

 S
o

ci
a

l 
C

a
p

it
a

l,
 F

a
rm

 
B

u
si

n
e

ss
 R

e
si

lie
n

c
e

, 
a

n
d

 A
n

im
a

l 
H

e
a

lt
h

 a
n

d
 W

e
lf

a
re

. 

 M
a

k
e

s 
u

se
 o

f 
in

fo
rm

a
ti

o
n

 w
h

ic
h

 t
h

e
 f

a
rm

e
r 

w
ill

 a
lr

e
a

d
y 

h
a

ve
 

a
va

ila
b

le
 (

e
.g

. 
fa

rm
 a

cc
o

u
n

ts
, 

cr
o

p
p

in
g
 r

e
co

rd
s,

 a
n

im
a

l 
h

e
a

lt
h

 
p

la
n

) NOPOQ RS RP TUVWS X
Y ZPQ U[O

\OSO ]Z[[ R]S R^ZV_ `OPQ
a b cd efbg bhij eik l maa n

ofpdd bqehkg ed rsoqekj tflur
opg vbj lw fpdd bqehkg ed reh qqekj tflur

obuvljhx bkw bj r yx beqr z
{|}~ i li ed olw fed �brvljh

opg vbj lw fed �brvljh
obuvljh vpdd r yx beqr z

{|}~ i li ed olw fed �brvljh
� beix vljhx bkw bj r yx beqr z

{|{}~ h buvljhx bkw bj r
� beix vljh vpdd r yx beqr z

{|{}~ h buvljh vpdd r
� edd bh qekj tflur mb� fd |fed �br nyx beqr z{|{�~ i li ed olw qekj tflur

opg vbj lw qekj tflur
�kg bwj lg vkjix lw� ri fedwi lrd ep �xi bj yg lhix r z��~ m� saa n

� �bj e �bdk �bubk �xi y� �z
� ~ {|�

� � ubk �xi cbj rd ep �xi bj bqqekj tflu
�bk �xi ewi bj vkjix lw� ri fedw y� �z

� ~ {|�
�bk �xi cbjw edd bh qekj tflu y� �z

� ~ {|�
�bk �xi cbj b� clji bqqekj tflu y� �z

�
�bk �xi cbjkg clji bqqekj tflu y� �z

� ~ {|�
� bkw bj r me�bj e �b nyx beqr z

reg berolw qekj tflur
opg vbj lw qekj tflur

� edd bhx bkw bj r yx beqr z
{|{�~ olwi li edx bkw bj r

� �bei vkjix lw� ri fedw yg lhix r z
� � �reg bw lj edd

�kg bkh qllj cbjx bkw bj y� z
brikg ei bqerreg berw lj qekj tflur�kg bkh qllj cbj qekj tflu

� �bj e �bdk �bubk �xi y� �z
fedw ubk �xi� {|}~ ubk �xi vbw lj bfed �kh ��bk �xi cbj fedw� fed fpd ei bqubk �xi vbw lj b

fed �kh �
�bk �xi vbw lj bvkjix lw� ri fedw y� �z

� ~ {|�� mfedw ubk �xi~ � |� n
�bk �xi cbjw edd bhx bkw bj y� �z

{|�~ dk �bubk �xi
�bk �xi cbj b� clji bqx bkw bj y� �z

fedw ubk �xi� ubk �xi vbw lj bfed �kh �s�
�bk �xi cbjkg clji bqx bkw bj y� �z

{|�~ dk �bubk �xi
� pdd fed �br yx beqr z

reg boervljh
� edd bh vpdd fed �br yx beqr z

{|{�~ ovljh



F
a

rm
 c

h
a

ra
c
te

ri
st

ic
s 

 

� ����� �
� �� �� ��  �¡� ��¢£�¡� �¡ ¤¥ ��� ¦§¨

� ���� ©��� ª�¡� � «��¡� �¬��¡
� �¬��¡� �¬��¡� �¬��¡� �¬��¡� �¬

  ��� ¦®¯� ª°�� ©�� «± ²±³ ´´µ¶
·¸± ¸¹ º¹ µ± ¸¹±± ²´³ ²´

»��¢ ¦� �� ¤ ª¢ �¼ ½» «³ ²·³¹ ¸± ¶µ²µ´
µ¶¶µ ·¹± ²µ±±³ ´± ¸¶¶µ± µ·º¸·µ¶± ¸·´± º´¹ ´¸

¾�� �®¡ ¿����� � ªÀ «´´¸´
´´´´

´²¸´
³ ´´²³ ´µ´´

²¸´
¥� ¿®� ��¤ � �¡ �� ��¡ ¤ ��� �¯ ª¢ �° «¹ ·µ²

¹¹ º¸²µ´
µ²²

²²
²º·

¹³ ¸
Á ®���� ®¡ �� �� ���� �¡ ¤ ªÂ � «

²²
´³ ¶¹³ ²µ·

··¸
³ ¶¹³¹ º

Ã ��� �¡ �¡ � �� ���� �¡ ¤ ªÂ � «± ·³¹± µ³± ·µ´
²´

²± ··³±³³
C

a
rb

o
n

 f
o

o
tp

ri
n

t,
 a

ve
ra

g
e

 o
f 

3
4

 f
a

rm
s 

ÄÅ ÆÇ ÈÉÊË ÌÍÎ Ï ÐÍÑÏÎ ÒÓÔÕ ÓÓÖ ×ÎØÔÖ ÓÕ ÓÎ ÐÏÔØ ÑÙÏØÎ ÚØÔ ÐØÔ ÛØÜÝ ÞÎ Ó ×ÍÏÔ ÑÓÞÔÖÎØ ÍÛß à ×ÍÎáâ ÐÝ ãä åÏææ ÓÑÏÖ ÍÙÒÍÖ çÍÍÔÖè Í
×Î ÓÑÍÛÛÍÛé åÔ êßëìíî ïð ñ

ò óô õ öÈÅ÷Å øÈôÅ ùÈ
úÅûô üýõþÿ�Åû ÿû÷ ù� Èû� Èô ÿ Å÷ �ÆóÇÇ ÿ�ô õ ö ýóÇ�û øÅ�û õ÷Ä õ�ÅÇ

úûô Èý� È�û ÿÿû õ÷ ÿ
�â Ðã� 	
 Í ���â Ðã� 	
 Í ���â Ðã� 	
 Í ���â Ðã� 	
 Í ��

ã �ÍÔÖ ÍÎØ ÑÕ ÍÎ� ÍÔÖ ÏÖØ ÓÔ �ñð ï�ñá �
ã �� ÏÔ ÞÎ Íè ÏÔ ÙæØÔ ÐÏÔ ÙÛÖ ÓÎ Ï ÐÍ�ñ��

�ñ��
� 	�

�ñ�ï�ñ�
á �ñ� �

�ó� õ�úûô Èý� È�û ÿÿû õ÷ ÿ
�Ê�É�Ê� ��Ê� ��Ê��

ò �û ÿÿû õ÷ ÿõó� ÿû �ÈÅ÷û�ÅÇÅ ý�û øû�û Èÿ
� ÍÍÙØÔ ×ÞÖ Û

�ñ���ï
�� ×ÓÎÖ ÍÙÕ ÍÍÙØÔ ×ÞÖ Û

�ñ�ï�
ä ÏÔ ÞÎ Íæ ÏÔ ÙÏ ××æØ ÑÏÖØ ÓÔ

�ñ���
� ÞÎ Ñè ÏÛÍÙ� ÏÔ ÞÎ ÍÏÔ ÙæØ ÌÍÏÔØ� Ïæ Û

�ñ���
� ÞÍæ Û

�ñ��á
Ýæ ÍÑÖÎØ ÑØÖ Ú

�ñ���
 Î ÏÔ Û ×ÓÎÖ

�ñ���
! ÍÛÖÎ ÞÑÖØ ÓÔ ÓÕÕ Ïææ ÍÔ ÑÏÖÖæ Í

�ñ����
� ÏÎ� åÑÏ ×ØÖ Ïæ ÐÓÓÙÛÏÔ ÙÛÍÎ ÌØ ÑÍÛ

�ñá� ï
�ó� õ�ò �û ÿÿû õ÷ ÿõó� ÿû �ÈÅ÷û�ÅÇÅ ý�û øû�û Èÿ

�ÊÉ�
Ä õ�ÅÇ

� ÊÉ�
ß à"#í$ë%ß &'() *%#ì &+(,ìßë- &.%,)ß,/ &0$ß) 1ß,/ 2,%$(/3%, */4ì



567 568 56956: 56;56<=>? =>@56A567 556

BCDE FGH IJFH DE KFDLM LNOH KKH DE K PQ RST UVWUXS YYS Z[ Y\[ ]^ _YWT U\X UXS YYS Z[ Y
` \TX aV\ _S W\b cZZ]Y\[ ]YUTdS VUY

eT \[ Y _ZT W fb UVWTS VS W g ` ^Ub YS[ Vbh VZX i^YWS Z[
j ^T Vk \YU]X \[ ^T U\[ ]bSd U\[SX \b Y l\bb ZV\WU]

\[SX \b \VWSdS WS UY m n \[ ^T UWT U\WX U[ W lb \[ ]\ __bhS[ Vbh Y^iYWh
XS[ UT \bo UT Wh m pX _ZT WU]` UU]S[ _^WY aS[ Vbhpq rs

tu vwxyxzz{u| }}~ v� z~w�x� zu �| }� x��� y}� ��� �� �
wx��� y�x� zu z| yx� �{| z� }u }� ���

�8 � lX \[ ^T UoT ZXk Z^YS[ c\[ ]VT Z _Y m
s�: aX \[ ^T Uk \[ ]bS[ c\[ ]YWZT \ cU
s�: aU[ WUTS Vo UTX U[ W\WS Z[

C
a

rb
o

n
 f

o
o

tp
ri

n
ts

 o
f 

6
 c

o
u

n
tr

ie
s,

 s
m

a
ll
e

st
 a

n
d

 

la
rg

e
st

 (
p

re
li
m

.)
 

�� �� �� �� ���� �� ���� ���� ���  ¡ � ¢�£ ¤ ¥¡�£ ¦§¨  ©��� ª«�¡ ¬�¡ �� ® ��� ª« �¯ ¬¤ ¡�£� °¥�  £ � ¢£ ���¡� ��§
±²³ ´´³ µ¶ ´� ´· ¸¹º »� ¼½³ ¾�� �¶¿ ´ À�Á· ¸± ¹Â � ÃÄµ½¶¿Á Ã

Å�
Æ±Ç

ÈÉÊ
Ê�

ËÈ
Â³¶Â�ÌÂ

³¶Â�ÌÂ
³¶Â�ÌÂ

³¶Â�ÌÂ
³¶Â�ÌÂ

³¶Â�Ì
� µ¿�� ÍÎ Í À�Á· ¸

± ¹Â
Ï§ÐÑÒ §ÓÏÏ§ÔÐÒ §ÒÑ Ï§ÔÔÒ §Ñ ÓÏ§ÕÖÒ §ÑÖ Ï§ÕÒÒ §Ñ ×Ï§ÔÐÒ §Ò Ø

� µ¿�� ´Ù�Á �ÚÁ µ²Û ³Á �Ä¿ ¹Î Ü�¶¿ �Á³ Ä Ú �Á² �¶¿�¿³ µ¶Ï§×ØÏ§ÔÒ Ï§Ö ×Ï§×Ò Ï§×ØÏ§ØÔ
Ï§Ö ÐÏ§×ÕÏ§×

ÓÏ§ØÓÏ§×
ÕÏ§ÔÔ

¹Î Ü²�¶ ½Á � Ù�¶Û �³¶ ¸�¶Û ´¿ µÁ� ¸�Ï§Ï×ØÏ§ÏÐÏ
§ÏÔÑ Ï§ÏÐÕÏ§ÏÖ ØÏ§Ï××Ï§ÏÔ

Ö Ï§ÒÖÖ Ï§ÏÔÒ Ï§ÏÒ ÕÏ§ÏÖ ÕÏ§Ò ÓÖ
Ý »ºÏ§ÏÑ ÓÏ§ÏÖ ÕÏ§ÏÓÔÏ§Ï×

Ï§ÏÑÒ Ï§ÏÑ ×Ï§ÏÓÔÏ§ÏÕÑ Ï§ÏÓÑ Ï§Ò Ï§ÏÑÒ Ï§ÏÔÓ
Ê¶ À½¿ ´ É ��Û ´Ï§ÏÔÑ Ï§Ò ÓÔÏ§Ò ÏÔÏ§ÏÐÐÏ

Ï§ÏÏÕÏ§ÏÑÑ Ï§ÏÏØÏ
Ï§ÏÑ ÏÏ§ÏÒÖ

É ½��Ï§ÏÓÐÏ§ÏÕÓÏ
§ÏÓÏ§ÏÕÕÏ

§ÏÏÕÏ§ÏÏÕÏ
§ÏÑ ÔÏ§ÏÒ ÐÏ§ÏØÒ Ï§ÏØÓÏ§ÏÏÔÏ

§ÏÏÒ
±� �Ä¿Á³ Ä³¿ ÃÏ§ÏÖ ÕÏ§ÏÓØÏ§ÏÒÒ Ï§ÏØÏ§ÏÓÑ Ï§ÏÓÏÏ§Ò ÏÒ Ï§ÓÑ Ï§ÏÑ ÐÏ§Ò ×ÓÏ§ÏÑÑ Ï§ÏÔÖ

º¿Ù �ÁÏ§ÒÑ ÓÏ§Ò ÐÐÏ§ÏÕÔÏ§ÑÒ ÔÏ§ÏÐÕÏ§Ö ÓÖ Ï§ÏÕØÏ§ÏÕÔ
Ï§ÏÔÒ Ï§Ò ÕØÏ§ÏÐÏ§ÒÒÑ



0

1
0

0
0

2
0

0
0

3
0

0
0

4
0

0
0

5
0

0
0

6
0

0
0

7
0

0
0

8
0

0
0

9
0

0
0

1
0

0
0

0

0
.9

1
1

.1
1

.2
1

.3
1

.4
1

.5
1

.6
1

.7
1

.8
1

.9
2

Milk yield/ kg exported ECM per dairy cow 

k
g

 C
O

2
 e

q
 p

e
r 

k
g

 E
C

M
 

C
O

2
 e

q
u

iv
a

le
n

ts
 p

e
r 

m
ilk

 y
ie

ld
 

U
K

D
K

F
I

A
T

B
E

IT L
o

g
. 

(U
K

)

0
.3

0
.3

5

0
.4

0
.4

5

0
.5

0
.5

5

0
2

0
0

0
4

0
0

0
6

0
0

0
8

0
0

0
1

0
0

0
0

kg co2 eq from enteric fermentation 

M
il
k

 y
ie

ld
 k

g
 E

C
M

 p
e

r 
c
o

w
  

k
g
 C

O
2

 e
q

 f
ro

m
 e

n
te

ri
c 

fe
rm

e
n

ta
ti

o
n

 p
e

r 
e

xp
 E

C
M

 /
c
o

w
) 

M
IL

K
 (

e
xp

 E
C

M
 p

e
r 

c
o

w
)

U
K

L
in

e
a

r 
(M

IL
K

 (
e

xp
 E

C
M

 p
e

r 
co

w
))



0

0
.0

5

0
.1

0
.1

5

0
.2

0
.2

5

0
.3

0
.3

5

0
.4

0
.4

5

0
.3

0
.3

5
0

.4
0

.4
5

0
.5

0
.5

5
0

.6

replacement ratio 

k
g

 C
O

2
 e

q
 f

ro
m

 E
F

 p
e

r 
c
o

w
 

R
R

 a
n

d
 C

H
4
 f

ro
m

 e
n

te
ri

c 
fe

rm
e

n
ta

ti
o

n
 

R
R

C
o

n
cl

u
si

o
n

s 

Þ Largest co
n

tr
ib

u
to

rs
 t

o
 G

H
G

 i
s 

C
H

4
 f

ro
m

 e
n

te
ri

c 
fe

rm
e

n
ta

ti
o

n
 a

n
d

 N
2
O

 f
ro

m
 c

ro
p

 c
u

lt
iv

a
ti

o
n

 a
n

d
 

fe
rt

ili
se

r 
u

se
 

 Þ  Variation
 c

a
n

 b
e

 s
e

e
n

 b
e

tw
e

e
n

 f
a

rm
s 

in
 m

ilk
 y

ie
ld

s 
a

n
d

 C
F

: 
b

y 
ra

is
in

g
 m

ilk
 y

ie
ld

s,
 C

F
 p

e
r 

k
g
 

E
C

M
 l
o

w
e

rs
, 

e
sp

e
ci

a
lly

 w
h

e
n

 f
o

cu
si

n
g
 o

n
 e

n
te

ri
c 

fe
rm

e
n

ta
ti

o
n

. 

 Þ In the mo
d

e
l,
 C

H
4
fr

o
m

 e
n

te
ri

c 
fe

rm
e

n
ta

ti
o

n
 i
s 

ca
lc

u
la

te
d

 a
s 

a
 f

u
n

ct
io

n
 t

o
 g

ro
ss

 e
n

e
rg

y 
in

ta
k
e

. 
->

 
h

ig
h

 e
n

e
rg

y 
->

 h
ig

h
 m

e
th

a
n

e
. 

ß F
e

e
d

 d
e

si
g
n

 c
a

n
 h

e
lp

 i
n

 r
e

d
u

ci
n

g
  

m
e

th
a

n
e

 f
ro

m
 e

n
te

ri
c 

fe
rm

e
n

ta
ti

o
n

 

 à R
e

p
la

ce
m

e
n

t 
ra

ti
o

 h
a

s 
a

n
 e

ff
e

ct
, 

b
u

t 
n

o
t 

cl
e

a
rl

y 
sh

o
w

n
 i
n

 t
h

is
 d

a
ta

 

 Þ Besides fa
rm

 a
ct

iv
it

ie
s,

 t
h

e
 m

e
th

o
d

 f
o

r 
ca

lc
u

la
ti

n
g
 t

h
e

 c
a

rb
o

n
 f

o
o

tp
ri

n
t 

co
u

ld
 b

e
 i
m

p
ro

ve
d

; 
th

is
 

ca
lc

u
la

ti
o

n
 d

o
e

s 
n

o
t 

ye
t 

ta
k
e

 a
cc

o
u

n
t 

o
f 

ca
rb

o
n

 s
e

q
u

e
st

ra
ti

o
n

–
 d

o
in

g
 s

o
 w

o
u

ld
 c

h
a

n
g
e

 t
h

e
 

re
su

lt
s 

to
 t

h
e

 b
e

n
e

fi
t 

o
f 

fa
rm

s 
u

si
n

g
 m

o
re

 g
ra

ss
-b

a
se

d
 p

e
rm

a
n

e
n

t 
p

a
st

u
re

s 
 

 à A
d

d
in

g
 c

a
rb

o
n

 s
e

q
u

e
st

ra
ti

o
n

 t
o

 t
h

e
se

 C
F

 c
a

lc
u

la
ti

o
n

s 
w

o
u

ld
 p

ro
vi

d
e

 a
 m

o
re

 c
o

m
p

le
te

 p
ic

tu
re

 o
f 

G
H

G
 e

m
is

si
o

n
s 

fr
o

m
 o

rg
a

n
ic

 d
a

ir
y 

fa
rm

s.
  

 Þ It is impor
ta

n
t 

th
a

t 
m

it
ig

a
ti

o
n

 s
tr

a
te

g
ie

s 
d

o
 t

a
k
e

 i
n

to
 a

cc
o

u
n

t 
th

e
 o

th
e

r 
im

p
o

rt
a

n
t 

fe
a

tu
re

s 
o

f 
o

rg
a

n
ic

 d
a

ir
y 

p
ro

d
u

ct
io

n
 l
ik

e
 i
m

p
a

ct
 o

n
 b

io
d

iv
e

rs
it

y 
a

n
d

 o
n

 c
h

a
n

g
e

s 
in

 s
o

il 
ca

rb
o

n
 

se
q

u
e

st
ra

ti
o

n
. 

A
lt

h
o

u
g
h

 e
n

te
ri

c 
fe

rm
e

n
ta

ti
o

n
 i
s 

th
e

 l
a

rg
e

st
 c

o
n

tr
ib

u
to

r 
to

 G
H

G
 e

m
is

si
o

n
s,

 
d

e
ve

lo
p

m
e

n
t 

o
f 

m
o

re
 s

u
st

a
in

a
b

le
 p

ra
ct

is
e

s 
sh

o
u

ld
 t

h
e

re
fo

re
 n

o
t 

o
n

ly
 b

e
 i
n

 f
e

e
d

 d
e

si
g
n

, 
b

u
t 

in
 

o
ve

ra
ll 

ta
ct

ic
a

l 
m

a
n

a
g
e

m
e

n
t 

o
n

 f
a

rm
s.

 

  



T
h

a
n

k
 y

o
u

! 


