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MOTIVATION PROJECT OBJECTIVES

Globally, agriculture is the largest emitter of anthropogenic non-carbon » develop a protocol to derive robust estimates of farm-level non-
dioxide (non-CO2) greenhouse gas (GHG) emissions. A significant CO2 emissions;

reduction of GHG emissions Is required to achieve the ambitious
climate-neutrality targets at EU and national levels In the next two
decades.

» develop a prototype DFEMS and perform a test run with a
sample of Austrian farmers;

» develop and model mitigation scenarios to identify cost-effective
mitigation measures and emission reduction potentials at farm
level,

A portfolio of technical and structural measures Is available to reduce
methane (CH,) and nitrous oxide (N,O) emissions in livestock and crop
production. Their efficient implementation is challenging, because of
information asymmetries and stochastic effects. A digital non-CO2 farm > develop a communication concept for a web-based
emission monitoring system (DFEMS) can reduce such information dashboard to provide non-CO2 farm emission benchmarks.

gaps and enhance climate friendly agricultural production.

RESEARCH DESIGN AND PROGRESS

Potential user groups of a DFEMS Project start: 31.12.2021

| Fames || Mopes | Protocol for developing a DFEMS
d‘ | |;"Np' » calculation procedures for non-CO2 farm emissions
Que Farm data Academia Identlfled and teSted
i N Digital farm emission >

monitoring system (DFEMS) ["Methods to estimate

Interested public | Scientists » emission factors by farm management practices and farm-
Aggregated emissions “Emission module for 3 . . pn
Monitoring and farm optimization fmodel Ievel data. gapS Ide ntlfl ed

emission targets

Aggregated
emissions

Category Identified farm level data gap
Public sector Y , : ,
» Characterization of livestock categories (age, weight,

Enteric fermentation

animal breed, performance)
» Animal performance per livestock category
* Feed characteristics

— Feed ratio for livestock categories

— Quality of feeding components

» Feed intake estimates for typical animal per livestock

Administration Public authorities

Policy makers Extension experts ‘

Methane
(CH,)

Development of a prototype DFEMS

category
> existing web-based farm management system extended to Manure Management = Amount of manure produced
close identified farm level data gaps | » Manure management
Nitrous — Storage type and cover
' ' ' Oxide — Duration of storage
» determine the type of question (open, closed), categories for N0) IRt

= Information on manure removal

closed guestions, unit for data query and emission calculation

Managed Agricultural Soils | = Amount of “N sources” applied to the soils

» selection of test farms for prototype development

Farm emission accounting and mitigation policy
iImpact modeling
Schematic overview of the farm optimization model FAMOS

Input data: prices, production costs, policy payments, yields, nutrient and feed requirements, regional endowments, observed

L Protocol for the DFEMS
land use activities, ...

Model equations P Model activities i
- - - ] . ] Land management [farm level
Selection criteria for test farms Linear objective function i, s
, Land use type (e.g., cropland, grassland, forest)
max. farm gross margins < /| Crop type (e.g., wheat, corn, soybean) A |
[farm level] é Management (e.g., fertilization, soil tillage, = non-CO?2
. 5 manure management) S .. dule
] 3 | [Production system(e.g., conventional, organic) v Sl el kefels
00Z Model constraints = £ o
0 & . . 0 G | D ——
(& @ ,® Endowments (e.g., family labor, land (size & £ N ® To be implemented
! quality, livestock housing) 25 Manure Fodder crops ® Ol | P i
5 Qﬂ Feed balances (e.g., concentrated feed, = wol

— fodder) -0 3

/—7 O Fertilizer balances (e.g., manure, nutrient needs) .g S

y Product balances (e.g., imports, sales) E Livestock management [farm level] o

‘ ‘ ‘ Mixes for observed 3 Livestock type  (e.g., dairy cattle, swine, poultry) =

. . . . - land use types ~ *Housing system (e.g., loose housing, deep litter) [
Production Production Farm size Production - crop and livestock activities Manure management (e.g., storage, cover)
focus system region - management variants Production system(e.g., conventional, organic)
A ) =4
L )
Concept for a communication platform |
Output: regional net returns, efficient land use and management, GHG emissions, environmental indicators (e.g., fertilization intertyi SOC, water use, N-

surpluses, ...)

Project end: 30.11.2024
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