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The CONVIS-Sustanability Assessment Tool (SAT):
General information

➢ Tool to assess environmental and economic* sustainability of livestock farms

➢ Inside the environmental assessment: calculation of GHG emissions and carbon credits 

➢ Separate GHG calculation for dairy cattle, beef cattle, pigs, cash crops
      N.B: no GHG calculation for small ruminats,  poultry and permanent crops

*Only for Dairy and Beef cattle. Not relevant in the frame of Climate Farm Demo

➢ Applicable in specialized and in mixt farms, in conventional and organic farming

➢ In the case of mixt farms, automatic allocations allow to separate production branches
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Lands or regions (in red) where the 
sustainibility tool of CONVIS was or is applied

International references

▪ Interreg-project IV A „OPTENERGES“ 

       (LU-FR-BE, 2009-2012)

▪ Life-project „DAIRYCLIM“ 

       (LU-BE-DK, 2016-2019)

▪ Interreg project V A „AUTOPROT“ 

       (LU-DE-FR-BE, 2018-2022)

▪ Interreg-pr. Upper Rhine „KLIMAKO“ 

      (DE-FR-CH 2021-2023)

National references

▪ Yearly sustainability assessment 

of Luxembourgish cattle and pig farms 

(2012-2021), corresponding in average

to 22% of the whole agricultural area in 

Luxembourg

▪ Study to mitigate the climate impact 

of Luxembourgish agriculture, carried out

on behalf of the Luxembourgish 

Environmental Ministery (2018)
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The CONVIS sustainability assessment tool (SAT):
In 1,5 hours from row data to farm evaluation

Internet
application
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Data sampling

(Languages of the application: German and English, switchable)
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3. Allocation of feed surfaces Allocation of the forage and forage areas

5. Inputs   Purchased or imported production means 

6. Products   All outputs of the farm

7. Humus balance  Info regarding organic fertilization and catch crops

8. Renewable energy  Information about biogas and photovoltaic plants

4. Capital goods [facultative!] Data entry of capital goods (buildings, machines,...)

The data entry forms

1. Land use   Info about the agricultural areas

2. Livestock   Livestock, stable and storage facilities
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Form „Land use“  
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Form „Livestock“ 
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- Form „Inputs“ (1) -

(1)
Farm inputs to be allocated

 directly to the crops
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- Form „Inputs“ (2) -

(2)
Farm inputs without
allocation to crops
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- Form „Products“-
(All outputs of the farms)
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- Form „Humus Balance“ -
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- Form „Renewable energies“ -
Internal biogas plant
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Data processing

(key notes on carbon footprint calculation)
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The Carbon footprint module
of the CONVIS-SAT ist SGS-certified
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Module production means: key methodological notes
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Module production means: key methodological notes

For all inputs that are imported or consumed once a year, the calculation 

of emissions consists of the formula:

kg CO2eq = Quantity of production mean * EF (PM)

Production 

means

Quantity 

(unit)

Source of emission factors 

for production means EF (PM) 
Mineral fertilisers dt ECOINVENT 3.7 2020

Organic fertilisers and biogas co-ferments m3; t PLANETE 2002

Fodder and straw dt
Feed components and straw: BLONK 2015; 

Concentrates: AGRIFEEDPRINT 2019
Plant protection products kg; l ECOINVENT 2.2 2010

Livestock purchase dt AGRIBALYSE v1.2; BLONK 2015
Seeds dt ECOINVENT 2.2 2010

Fuel (Diesel), heating oil dt ECOINVENT 2013
Lubricants kg; l ECOINVENT 2013

Silage film (plastic) kg ECOINVENT 2013
Medicaments (animals) € ECOINVENT 2013

Electricity kWh MORO&MONZA 2018
Water m3 ECOINVENT 2013

Machine work (imported) ha; h; t ECOINVENT 2.2 2010 + ECOINVENT 2013
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For all capital goods imported or built on the farm, the calculation of 

emissions consists of the formula:

kg CO2eq = Unit of the capital good * EF (CG) / DY

Type of capital good Unit Source of emission factors 

for capital goods EF (CG) 

Stables, halls, barns m2 ECOINVENT 2.2 (2010)

Slurry pits m3 ECOINVENT 2.2 (2010)

Concrete, steel dt ECOINVENT 2.2 (2010)

Polyester t ECOINVENT 2.2 (2010)

Machinery t ECOINVENT 2.2 (2010)

Equipment t ECOINVENT 2.2 (2010)

Module production means: key methodological notes (2)

➢ Please note: The calculation of GHG from capital goods is facultative!
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Module animals and manure: key methodological notes
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1. Methane: Enteric fermentation

➢ Dairy cows

➢ Other cattle g CH4 / animal / d = 55 + 1,2* kg Live weight0,75 

[Kirchgessner et al. 1991, Tier 2] 

[IPCC 2019, Tier 2] 

Module animals and manure: key methodological notes
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2. Methane: Manure management
[IPCC 2006, Tier 2]

CH4 (storage) in kg/d = VS * B0 * ρCH4 * MCF General formula:

VS = Volatile solids excretion (kg/d) 

B0 = maximum methane formation capacity in m3 CH4 / kg DM 

depending on animal (cattle, pig)

CH4 = density of methane = 0.67 kg / m3

MCF = methane conversion factor (different if manure is 

untreated, fermented or available as excreta on pasture)

Module animals and manure: key methodological notes
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3. N2O-emissions [IPCC 2006]: A mass-flow concept 

N2ONO

N2ONO

N2ONO

N2

N-EXCRETION OF THE HERD

SOIL-N

HOUSING-N

SPREADING-N

STORAGE-N

Losses by grazing

Losses at stable

Losses at storage

Losses by spreading

▪ N-Excretion of dairy cows etimated after
       Bannink and Hindle (2003) : data of
       milk-urea required!

▪ Ammonia (NH3) emissions estimated after 
      Doehler et al. 2002

▪ Emission of all other nitrogen species 
      (N2O, NO, N2)  estimated after IPCC 2006

Module animals and manure: key methodological notes
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Module Cropping and soil: key methodological notes
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Items of module 

soil and cropping

GHG calculation 

after

Indirect soil emissions IPCC 2006, Tier 2

Mineral nitrogen application IPCC 2006, Tier 2

Urea application IPCC 2006, Tier 2

Lime application IPCC 2006, Tier 2

Plowing straw into soil IPCC 2006, Tier 2

Plowing cover crops into soil IPCC 2006, Tier 2

Negative humus balance Leithold et al. 1997, Tier 2

Turning grassland Guo&Gifford 2002, Tier 1

Module Cropping and soil: key methodological notes
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Used functional units and allocations

Production branch Surface related emissions Product related emissions

Dairy production t CO2eq/ha kg CO2eq/kg ECM*

Beef meat production t CO2eq/ha kg CO2eq/kg LW** (cattle)

Pig meat production t CO2eq/ha kg CO2eq/kg LW** (pig)

Cash crops t CO2eq/ha kg CO2eq/dt CU***

➢ Allocation in dairy branch between milk and meat: after protein in milk and meat 

➢ Allocation in cash crop branch between grain and straw: after nitrogen in grain and straw

* Energy Corriged Milk

** Live wight

** Cereal units
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Carbon credits Credit-factor after

Biogas-Electricity Moro&Monza 2018

Biogas-Heat (as fuel-equivalent) Eoinvent 2013

Conversion of arable land into grasland Guo&Gifford 2002

Positive humic balance (arable land) Leithold et al. 1997

Photovoltaic-Electricity Moro&Monza 2018

Carbon credits

➢ Please note: ΔC of permanent grassland = 0, i.e. no credits!
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Data reporting

(on the example of a dairy farm)
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Example of presentation of results (dairy farms)
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Example of presentation of results (dairy farms)
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t eqCO2 / ha = pressure indicator kg eqCO2 / kg ECM = efficiency indicator
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Data privacy and access to application

➢ The farm name is only known from the national organizations

➢ Code of the farm in Climate Fam Demo: 8 characters (CFD001DE)

➢ CONVIS doesn‘t know any name as well as location of farms. 
      From CONVIS is only known the nationality of the farm 

➢ The advisors charged with the data entry get a personalized
      access to the application with password
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Training

➢ To be able to use well the application a full day traning is foreseen

➢ The trainig takes 6 hours (3 in the morning and 3 in the afternoon)
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Licence fees

➢ The CONVIS-Application is NOT for free

➢ The licence fees per farm and year are not fix, 
but depending on the total amount of farms 

➢ The user have to subscribe a convention to use the application
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THANK YOU!

For any questions:
rocco.lioy@convis.lu

mailto:rocco.lioy@convis.lu
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