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Economic aspects of mitigation practices
on pilot dairy farms in Europe
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«From grass to glass»

«Decarbonising agriculture and reducing its impact
on the environment, ensuring healthy food, is not
only a legitimate societal expectation, but a moral
duty.»

Dacian Ciolos is a Romanian MEP for Renew Europe.

€ Amount and price of product

and
€ Carbon footprint
€ Ammonia footprint

€ Dairy wellnes

Drivers of green change in farming
e EU Common Agricultural Policy
* National policy

* Cooperatives

* Buyers

e Carbon market

* Green taxonomy

* |nvestors



Aim of Project Work Package

The aim of this research, therefore, was to choose mitigation measures with
farmers and simulate effects of measures on GHG emissions based on actual farm
situations.
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Approach

Marginal cost is an economic concept that measures the cost of an additional unit.

The marginal abatement cost, in general, measures the cost/benefit of reducing one
more unit of pollution.

Economy GHG or ammonia
emissions )
additional a ?te{_nelmt
COStsS ... potentia
___—or benefits

«Busines «Business
S as as usual»
usual» costs

COsts




Alternatives for interpreting the measure

Measure: Increase feed efficiency

Alternative 1 Alternative 2 Alternative 3
improve the feed conversion improving cow genetics change the composition of the feed
rate (reduce required DM per

T o o

Mitigation practices include: Mitigation practices include: Mitigation practices include:
improvement of feed quality gradual or immediate replacement include concentrates in the feed
(suitable composition of grasses, of the cow herd by improving the a) feed ration calculation;;
grass mowed in time, etc.) genetics of the cows b)feeding plan preparation;
a)changes in grass a)replacement of the cow c)precision feed distribution.
management; herd;

b)feeding plan preparation; b)feeding plan preparation;

c)precision feed distribution. c)precision feed distribution.




Measure: Increase feed efficiency

Alternative 1 Alternative 2
improve the feed conversion improving cow genetics

rate (reduce required DM per

kg FPCM)
[j Mitigation effect:

to the climate
reduced GHG emissions;

Mitigation practices include:
improvement of feed quality

(suitable composition of grasses, :> (less net energy)

grass mowed in time, etc.) to the economy
a)changes in grass a)less feed intake; b)precision

management; feed distribution.

b)feeding plan preparation; questionable ‘?ffeCt _

c)precision feed distribution. a)Increased milk production
b)Improvement of animal
health

@i Constructing a GHG Marginal Abatement Cost Curve

Alternative 3
change the coinposition of the feed

Costs, EUR tco,,,"

—

b

Abatement potential, tco,.,™

benefits, EUR tco,,,"
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CCCF Farm plan formation process

MACC measure nr.1 ]-}

Farm plan reduction of sions

of farm and ion of

/ 1. Description of farmers’ future strategy on

Farm Lv_1 has mads changes in farm practicss and strategies to reduce greenhouse gas emissions and increass carbon
sequestration. These practices and ies are: ing pastures and impraving animal welfars.

Far the reduction of emissions, farmers consider impartant would be to change the following farming activities: animal
heaith; Livestack sheds and manure storage; Fertilizer and manure use and soil management; Machinery and Fuel Use and
Technolagy and Automation.

For the economic development of the farm farmers consider impartant the fallowing farming activities-increase milk
production per cow; increase langsvity of stock; Use grass clover mix in pastures; increase fertilisation efficiency; Incregse
roughage production per ha; 4dd feed additives ta ration and Increase sail arganic matter,

To reduce an ammonia emissions farmer made changes an the following farming practices: fast application of manure

@mmh‘ nitrogen. in the future, the farm dees nat plan to implement additional measures to reduce an amonia emissions.

./2' Which mitigation
alrea

Extendin o < -
Ep 8. Table: Farm LV_1 emissions resuits calculations results with Agrecalc tool

Emissions per hectare, PEEE———

Renewable ent GHG emissions reduction with RES use GHG emissions reduction with feed efficiency

farm.
’ The purpose of tt
%@/ renewable energ

\ panets.

7. Quot

9. Economics: MACC curve LV_1 with all simulated measures

LR RERERRE

“while increasing mil

Cost/benefit, EUR kgcO2e-1

MACC measure nr.2 }->

MACC measure nr.3 ]—}

\ALR

MACC measure nr. ..... } e

is important to mainl
h|
y | 0,15 s
GHG abatement potential, kg CO2e
farming =
Picture of mitigation practice

Dairy farmer: IV_1

|,-,..|,":w.i,..galv m&m&p::'mn ———— KgCOse/ha
3300 350 3400 B0 150 3400
Emu:co:‘x«j W, — Em:‘s:;:mlu. —
nw  nw B Mw no: M Mm%
./3. ‘Which mitigation m et e 3 )
| e 00 a6 % ) 3 0,00 0,20 0,40 0,60 0,8 100 120
Total CO,e emissions from Total COre emissions from SN
b4 Increase feed ¢ farming, KeCO nie, X
Yo Feed efficiency is e, B e A 01000 403000 405000 407000 409000
./ # animal managem W\With messures Present = With messures @ Present

Selection of information
and data

Farmers' wishes, data,
assumptions;
National experts data,
assumptions;
Agrecalc calculations
results;

Statistics, producers
information
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Increase feed efficiency
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this measure was chosen by 16 farms

9.5% of the GHG emission reduction
potential of all measures

A very carefully formulated ration and
recipe can make a big difference in
economics by reducing costs




Renewable energy production

-0,12 0,72

70000 > \ \ -3,33 ‘a -2‘\74 415 0,00
o000 010 007 -ot0 ars 500 this measure was chosen by 11 farms
\ -
50000 1144 1000 o mostly farms chose solar energy,
g 1500 O
g g however, three farms chose solar and
oo 30000 -20,00 =<
IS ~ ] : :
. B o Wilgle energY productlop and one biogas
10000 g 30,00 and electricity production;
° LV1 LVv2 LV6 LVv8 NL1 NL4 PL6 PL7 UK1 UK5  UK7 00 3’2% Of the GHG emiSSion redUCtion
Pilot farms potential of all measures
GHG emissions, kg CO2eq cost/benefit, EUR kgCO2e-1 th|S measure IS mOStly prOfItable and

generates additional income, especially
in the production of biogas, at the same
time the result is very significantly
affected by the electricity sales price




Nitrification inhibitors

35000 0,06
30000 0,05
- o this measure was chosen by 3 farms
0,04 -
azoooo
S 0,03 1,5% of the GHG emission reduction
002 potential of all measures
10000
5000 0.01 5 o .
0,01 001 the measure is cost-effective, while the
0 0,00 . o .
Lv3 Lva 10 price of N is essential
pilot farm

GHG emissions, kg CO2eq cost/benefit, EUR kgCO2eq-1




kg CO,eq

Covering slurry storage

450000

400000

350000

300000

250000

200000

150000

100000

50000

0

0,00 0,13

-0,16 -0,18

7,29

0,59

0,50 0,00

0,13

Lv8 LT2 IT3 FR1 FR3 D2

GHG emissions, kg CO2eq

pilot farm

0,11
-0,29

D7 PL5 PL8 UK1 UKG6

cost/benefit, EUR kgCO2e-1

8,00
7,00
6,00
<
500 o
[¢D)
AN
4,00 O
@)
300 2
o
2,00 D
w
1,00
0,00

-1,00

this measure was chosen by 11
farms

19,0% of the GHG emission
reduction potential of all measures
In 4 cases, the measure generates
additional income, in other cases,
relatively small expenses

the cost of one farm measure is very
high, which is related to the very
high construction costs reported by
the farmers.




kg CO,eq
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Manure Acidification
0,00
-0,13
-0,17
-1,13
LT2 IT8 D10 PL3
pilot farm

GHG emissions, kg CO2eq cost/benefit, EUR kgCO2e-1

0,20
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-0,20

-0,40

-0,60

-0,80

-1,00

-1,20

EUR CO,eq?

this measure was chosen by 4 farms
10,4% of the GHG emission reduction
potential of all measures

the measure generates additional
income for the farm, which is formed
from the saved N
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kg CO2eq

400000
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Methane blocker

1,12

1,20

1,00

0,80 0,80

.
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Q
o
0,60
o4
-
0,40 W

0,21 0,20

0,18 ,

0,16 0.13 10,15
0,11 , 0,11
0,00
LT2 IT3 NL1  NL8  PL3  PL4 UK2 UK6  UK7
pilot farm

GHG emissions, kg CO2eq cost/benefit, EUR kgCO2e-1

this’'measure was chosen by 9 farms
45,5% of the GHG emission reduction
potential of all measures

The measure is easy to implement and

the costs are relatively similar for
almost all farms.

two farms stand out significantly
because the Agrecalc tool records a
relatively small reduction in GHG
emissions. This is probably related to
the already high efficiency of methane
use, which reduces the effect of the
measures.




Probiotics in the barn

90000 0,60
80000 0,50 0,50
70000 0.40 this measure was chosen by 4 farms
0 030 % 6,6% of the GHG emission reduction
8. 50000 % .
S 020 3 potential of all measures
vp 40000 o . .
. . . 010 2 in one case, this measure results in
. 000 increased income because the farm has
o000 L, 0w shown a relatively significant reduction in
0 0,20 feed costs
ITS D10 PL7 UK2 ) ) )
pilot farm in one case, the cost is higher because the

GHG emissions, kg CO2eq @ cost/benefit, EUR kgCO2e-1 owner believes that the use of probiotics
does not affect the amount of feed
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Low protein diet
60498
1,44
17108
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9802 54 8001
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pilot farms

GHG emissions, kg CO2eq cost/benefit, EUR kgCO2e-1
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1,00

0,50

0,00

-0,50
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EUR CO,eq?

* this measure was chosen by 4 farms

2,5% of the GHG emission reduction
potential of all measures

Reducing the amount of protein
results in a cost reduction, except in
one case where a cheaper feed is
substituted for a more expensive
feed.
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Energy saving equipment
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-2,00

-3,00

-4,00

EUR CO.eq?

This measure was chosen by 3 farms
0,4% of the GHG emission reduction

potential of all measures

Farms have chosen different strategies.
Calculations are significantly affected by
the price of energy.
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MACC of Pilot Dairy Farms
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Abatement potential, t CO,e
B Energy saving equipment M Increase feed efficiency Covering slurry storage B Manure accidification Low protein diet
Nitrification inhibitors W High digestible diet B Probiotics in barn B Adding straw to slurry B Methane blocker

For the measure Renewable energy production, the cost (EUR - 11.84) is not shown, which is done for better visualization.



&) = Some conclusions and hypotheses

The perception of the meaning of measures differs between countries, between

farmers, consultants, politicians.

* Each subsequent GHG mitigation measure implemented may lose its effectiveness due
to previously implemented measures

* Personalized application of measures to farms can ensure a more effective result.

 Measures with high cost sensitivity (fertilizer or fuel price) can significantly change the
economic efficiency of the measure.

* The choice of measures is determined by national support policy or regulatory

framework.

* Measures costs vary between countries. At the same time, they are often not lower in
Eastern Europe.
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