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https://www.labxchange.org/library/pathway/Ix-pathway:793d74a7-f393-4fe1-9943-
4662d8a0d651/items/Ix-pb:793d74a7-f393-4fe1-9943-4662d8a0d651:html:e7¢c26031

The first climate-
neutral continent

by 2050

Latvia University
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and Technologies
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At least 55% less

net greenhouse gas emissions by
2030, compared to 1990 levels

Climate and policy

€® Many GHGs, including water vapor (the most important), ozone, carbon
dioxide, methane, and nitrous oxide, are naturally present in the
atmosphere.

€ Other GHGs are synthetic chemicals that are emitted only as a result of
human activity. Anthropogenic (human) activities are significantly increasing

atmospheric concentrations of many GHGs.

EUROPEAN GREEN DEAL
MAKING THE EU
CLIMATE NEUTRAL
BY 2050

3 billion

additional trees to be planted in the
EU by 2030

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en




Mitigation measures of GHG and

ammonia emissions

® Genetics and breeding

€ Herd management and housing system

® Feed production, grassland and land management
€ Manure management and spreading

® Energy management

Looking at the whole chain
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Animal  Grazing Housing Storage
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@ Selection process for emission reduction measures

. ) é ) ( ) é )
Kltclzzlrll(stable ANCA AgreCalc Economy
possibilities possibilities conditions

9 All partners ) L ) 9 y L y

11 mitigation measures
(from 52 in the
beginning)

11 measures
simulation In
ANCA

14 measures
simulation in
AgreCalc
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€ Animal - feeding
® Increase feed efficiency
@ Low protein diets
@ High digestible diet and change in crops
® Feeding enteric methane inhibitor
@ Use of probiotics

€ Housing
€ Low emission floors

® Fertilizing
@ Use of nitrification inhibitor for crops

®Llow emission slurry spreading
techniques

€ High digestible diet and change in
crops

02/10/2023

Mitigation measures for dairy farms were chosen

€ Manure management
® Mechanical manure separation
® Covering manure storage

® Adding straw to slurry for
covering the manure storage

€ Manure acidification
® Energy management

€ Renewable energy sources on
farm (RES)

® Energy saving equipment
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F? Mitigation practices simulation for farm

and Technologies Farm code
To achieve the GHG and ammonia reduction objectives
potential mitigation practices and techniques and their Please choose mitigation practice from list
promising combinations will be simulated based on farm below, and choose
data. the statement which best describes your
Please choose at least two mitigation measures mostly situation, based on:
related to NH3 emission.
Mark your choice
Mot
Measures NH3 | GHG Explanation applica
Yes/No ble/
Already
used
I 1l v Ay Vi Vil
Change the rations of feed. Feed efficiency is improved through
improved animal management (incl. health). The feed ration is
Increase not changed and milk yield remains the same.
1 | feed X X Mitigation practice include: feed ration calculation; feeding Yes
efficiency plan preparation and control; precision feed distribution.
Benefits: lower feed consumption. Weakness: increased
additional work for farmers.
Change the rations of feed. The N content of feed ration
ingredients is reduced, e.g. by reducing N content of
concentrates. Milk yield and milk composition remains the
same, assumed that the feed ration composition is not
Low protein changed, and there are no changes in grass or crop .
2 . X X management.
02/10/2023 diets Mitization practice include: bpurchase/oroduction of low
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Farmers and/or experts chose

Energy
management
23%
Animal -
feeding
48%

Manure
management
21%

_— Housing
3%

02/10/2023
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@ S Farmers and/or experts chose

1 Increase feed efficiency
2 Low protein diets

3 High digestible diet and change in crops

5 Use of probiotics in the barn

6 Low emission floors

7 Use of nitrification inhibitor for crops

8 Low emission slurry spreading techniques

9 Mechanical manure separation

10 Covering manure storage

11 Adding straw to slurry for covering the manure storage

12 Manure acidification

13 Renewable energy sources on farm (RES)

02/10/2023 14 Energy saving equipment




Latvia University
of Life Sciences

Farm plan for simulation of mitigation measures

Farm plan reduction of emissions

-’/ 1. Description of farmers’ future strategy on development of farm and reduction of emissions

Farm L _1 hos made changes in farm proctices and strategies to reduce greenhouss gos emissions gnd increase corfon
sequastration. These proctices and strategiss gre: Extending postures and improving animal welfare.

For the reduction of emissions, farmers consider important would be to change the following farming activities: animal
health; Livestock sheds and monure storoge; Fertilizer and manure use and =oil management; Machinery and Fuel Use and
Technalogy ond Automation.

For the economic development of the farm farmers consider important the following farming sctivitiesincrense milk

[ \ production per cow; incregse longevity of stock; Use gross clover mix in postures; incregse fertilisotion efficiency; increass

roughage production per ho; Add feed odditives to rotion and increose soil organic matter
To reduce an ommonio emissions former maode changes on the following forming proctices: fost applicotion of manure
\ and retain nitrogen. in the fiture, the form doss not plan to implement odditionsl measures to reduce an Gmonio emissiens.

I.//Z. Which mitigation measures [ practices were I/-l. Expected effects on emissions [based on tool
already taken? calculations)

Description |=P| Measure no.1

—
Of bW v Improving animal welfare

Extending pastures Increase feed afficiency.

; Reducs the energy per cow by 5 to 10%. The
sssumption is made that |23s fzed is neadad
for the same amount of milk produced

Renewable energy production [RES) at
farm.

4+ - r-'t': = Fast application of manure
miti g ation » Measure no. 2 = The measurs emissges plaing 12.8 KW solr

| Retain nitrogen / | panels on the farm, which will produce 10,432

m e a.S U re S e _ kwh of electricity.

.'//3' Which mitigation measures are planned to be /5. Eguipment involved, investment and economic
implemented and how?

Increase feed efficiency.
* IVI e aS u re n O . 3 i Increase feed efficiency. Lo Significant changes in farming, which provide for
; Feed =fficiency is improved through improved h the preparation of fzed plans (377 EUR per year),
animz| managemeant (incl. heslth]. ; zdditional work for the distribution of feed
workers (105 EUR per year).

o

Renewable energy production [RES) at

G H G an d farm. Renewable energy production (RES) at farm.
O The purpose of the measure is the production of O The investment for the purchase and assembly of

renewzble energy on the farm by installing solar the panels is EUR 17,820 and the service life is 20

N H 3 resu ItS * M easure no. ..... , panels. / .\ years. The value of the produced electricity [pril:e/

0.11 EUR kWwh-1) is 1,148 EUR per year

i 7. Quote of farmer: ' 6. Attention points when implementing measures
o - a 5 = Increase faed efficiency.

‘:‘H.:D‘H.'E increasing I'J.H.'k mm perm Lid Itis difficult to express the expected effect finandally

K j is important to maintain the longevity of the

Renewable energy production (RES) at farm.
herd” y

The solar panels service life.

Joint call 2018 on novel technologies, solutions and
systems to reduce GHG - ID 39274

farming

02/10/2023
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Calculations results Dairy farmer: LV_1

8. Table: Farm LV_1 emissions calculations results with Agrecalc tool

GHG emissions reduction with RES use GHG emissions reduction with feed efficiency
Emissions per hectare, Emissions per hectare,
KgCO,e/ha KgC0ze/ha
3300 3350 3400 3300 3350 3400
Emissions per LU, s— Emissi w
KgCOye/LU missions per LU, g
KgCOze/LU
7250 7300 7350 7400
7250 7308

Calculations results Dairy farmer:

Whole farm COze emissions, s, Whole farm COse emissions,

Kg€0,e/kg output KgCOse/kg output
0.00 0.20 0.40 0.60 0.80 1.00 1.20 0.00 0.20 0. L. i X
8. Table: Farm LV_7 emissions calculations results with ANCA tool
Total COze emissions from Total CO;e emissions from
farming, KgCOze farming, KgC0se Emission reduction with impruve slurry spreading Emission reduction with low emission floor
401000 403000 405000 407000 409000 . 401000 40300 L
B With measures Present = With measures Emissions per hectare, KgNHy/ha ] Emissions per hectare, KgNH;/ha =
0 5 10 15 20 25 30 35
0 5 10 15 20 25 30 35
Emissions per LU, ey
issi [
Emissions per LU, KgNH3/LU KgNH;/LU
o 2 4 6 8 10
1] 2 4 6 8 10
Total emissions, kg NHy/ t FPC  puumy Total emissions, kg NHz/ t FPC ey
milk milk
(i 2 a4 6 ] 2 a 6
Total NH; emissions from - [ Total NH; emissions from - I
farming, KgNH; farming, KgNH;
0 2000 4000 6000 0 2000 4000 6000
02/10/2023 B With measures I Present = With measures Present
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Simulation results Agrecalc
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Mitigation measures

Total CO2e emissions from farming
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(O e Simulation results ANCA
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Mitigation measures

B Sustainability entire company: total CO2 for milk production, kg CO2-eq/kg FPCM B Ammonia emission total per farm, kg
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Conclusions

€ Farmers prefer to choose mitigation measures with possibly quick emissions
decreasing results and low investments

€ Mitigation effect of measures depend on farm condition before simulation
€ Mitigation results depend on tools used for simulation (Agrecalc and ANCA)

€® Measures related to renewable energy source (RES) and energy saving
equipment did not show preferable results, because estimated part was only for
self use at the farm

@ Future research needs to show full possible reduction of mitigation measures by
analysing implementation in the farm condition

02/10/2023
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THANK YOU FOR YOUR ATTENTION!
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