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Supplementary Material Table S1. Parameters and functions as well as their data sources
relevant for calculation of enteric CHs emissions, Nex and VSex for cattle and pigs.

Parameters and functions

‘ Data sources for cattle // pigs

Body mass characteristics

Growth curves

Body mass curves

Daily weight gains

Final body mass

Brandstatter et al. 2003; Egger-Danner et al. 2016; Fiirst
2020; Gruber et al. 2001, 2015, 2021; Gruber 2021; Hausler
et al. 2015; Jauschnegg 1994; Bayrische Landesanstalt fiir
Landwirtschaft 2020; Mader 2021; Neumayr 2012;
Statistics Austria 2021; Velik et al., 2019 //

Bayrische Landesanstalt fiir Landwirtschaft 2021;
Verband Osterreichischer Schweinebauern 2021; Statistics
Austria 2021; Kirchgefsner 2008

Diet parameters’ characteristics

Crude protein content

Ash content

Dry matter (DM) content

Gross energy content

Egger-Danner et al. 2016; Gruber et al. 2021; Gruber &
Steinwender 1992; Gruber & Potsch 2006; Gruber &
Steinwidder 1996; Klein-Jobstl et al. 2015; LfL. 2020; Marcé
et al. 2010; Neumayr 2012; Resch et al. 2006; Rinnhofer
2008; Stangl et al. 2014; Steinwidder 2003; Steinwidder &
Guggenberger 2003; Steinwidder & Hausler 2004 //
National data on feed samples (Rosenau Laboratory), see
Reiter et al. 2021; DLG Feed Tables for Pigs, see
Staudacher & Potthast 2014

Performance-related characteristics

N retention

Diet- and performance-specific
methane conversion factors (Ym)

Gavrilova et al. 2019; AgrarMarkt Austria 2021; //
Gavrilova et al. 2019; Kirchgefiner 2008; DAmmgen et al.
2012

Net energy requirements...

... for maintenance

... for activity (increased physical
exercise e.g. on pasture or on alpine
pastures)

... for growth

... for pregnancy

... for (milk) yield

Gavrilova et al. 2019 (and sources above) //

Verband Osterreichischer Schweinebauern 2021; Statistics
Austria 2021; Kirchgefiner 2008; National data on feed
samples (Rosenau Laboratory), see Reiter et al. 2021; DLG
Feed Tables for Pigs, see Staudacher & Potthast 2014
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Supplementary Material Figure S1. Differentiation of cattle categories for the updated IPCC-
2019-based analysis.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Dairy cows' proportions of time in
different housing systems

Q &V o> o 8 & & X o & O O & v @ O
N M M S e S N N N S S S S A 2 %
IR NN S 2 S S S S S S AU M A M
M Indoor % Pasture % M Grazing large areas %

Supplementary Material Figure S2. Share of dairy cattle indoors, on pasture and on alpine
pasture (equal to “Grazing large areas” according to IPCC 2019) from 1990 to 2020.
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Supplementary Material Figure S3. Average milk yield in kg per animal and day (y1 axis) and the
average fat and protein content of the milk (y2 axis) of dairy cows between 1990 and 2020.
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Supplementary Material Figure S4. The proportion of crude protein and crude ash in the
dry matter (y1 axis) and the feed digestibility (y2 axis) of dairy cows between 1990 and 2020.
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Supplementary Material Figure S5. Calculated net energy requirements for maintenance,
activity, lactation and pregnancy of dairy cows between 1990 and 2020.

Supplementary Material Table S2. Uncertainty ranges, expressed as standard deviations,
calculated for the results derived with the IPCC-2019 method for the years 1990, 2005 and 2020.

Dairy cows  Other cattle Breeding pigs Fattening pigs

Enteric CH, (per head and year)

1990 +10.3 % +10.4 % +20.6 % +20.2%
2005 +10.1 % +10.1% +20.2% +20.4 %
2020 +10.6 % +10.6 % +20.6 % +20.0%

Nex (per head and year)

1990 +87% +85% +7.2% +7.0%
2005 +8.8% +85% £6.9% t7.2%
2020 +9.7% +85% +7.1% +75%

VSex (per head and year)
1990 +8.4% +8.4% +4.9% +4.8%

2005 t79% 8.4 % +4.8% 4.7 %
2020 +7.8% +8.4% 4.7 % +4.9%



Supplementary Material Table S3. Relative changes of protein (N) retention and of
emissions per head and year and per kg CP of enteric CHs, Nex and VSex in 2020 compared to
1990 for different animal categories.

% Difference (2020 to 1990)

Dairy cows Other cattle Breeding pigs  Fattening pigs

kg crude protein (N) retention per animal +99.0% +12.1% +32.7% +13.2%
CH, kg per head and year +20.4 % +19.1 % +17.1% +10.2 %
Nex kg per head and year +17.4 % +16.4 % -4.7 % -8.9%
VSex kgt per head and year +7.1% +26.0 % 13.2% -0.7%
CH4 kg milk CP and/or body mass CP -39.5% -29.6 % -11.8% -2.6%
Nex kgt milk CP and/or body mass CP -41.0 % -31.2% -28.2 % -19.5%
VSex kg™ milk CP and/or body mass CP -46.2 % -25.5% -14.7 % -12.3 %
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