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Introduction
Climate pollution

• Livestock farming, especially cattle farming, has been 
criticised for decades as a climate polluter

• Emissions of methane (CH4) and nitrous oxide (N2O)



Introduction
GHG emissions: global warming potential
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Introduction
How we usually report the structure of GHG emissions: CO2 equivalents

„For 10% of warming is responsible agriculture“.

Inaccurate or unclear conclusions. 
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Introduction
GHG emissions: lifetime

Table 7.15

Number of cattle in 
Slovenia (SORS, 2024)

Methane in the 
atmosphere 



≠ CO2 equivalent emissions

„Article 2 

1. This Agreement, in enhancing the implementation of the Convention, including its 
objective, aims to strengthen the global response to the threat of climate change, in the 
context of sustainable development and efforts to eradicate poverty, including by: 

(a) Holding the increase in the global average temperature to well below 2 °C above pre-
industrial levels and pursuing efforts to limit the temperature increase to 1.5 °C above pre-
industrial levels, recognizing that this would significantly reduce the risks and impacts of 
climate change;“

Introduction
The Paris Agreement



• CO2 (=LLCP) accumulates 
      CH4 (=SLCP) is broken down
• Declining CH4 emissions for 3% per 

decade= net zero warming-equivalent 
emissions

How temperature responds differently to
cumulative and short-lived climate pollutants

(Allen et al., 2017)

(Allen et al., 2016)



GWP* usage in animal science
some examples 2021

2022

2023

2024

Beginnings of GWP*



Aim of this study

To calculate and compare the CH4 emissions from Slovenian cattle 
production using CO2-eq under GWP100 and CO2-w.e. under GWP*. 



Materials and Methods
CH4 emission (kT CO2-eq) calculation:

• The IPCC and 
EMEP/EEA 
guidelines, adjusting 
Tier 2 to the 
Slovenian conditions

• CO2 equivalence 
from the Fifth 
Assessment Report 
(GWP100 factors: 28 
for CH4 and 265 for 
N2O)



Materials and Methods
Assesing ‚CO2-warming-equivalent‘ emissions

𝐸𝐸∗𝐶𝐶𝐶𝐶2−𝑤𝑤𝑤𝑤 𝑡𝑡 = 4 𝑥𝑥 𝐸𝐸𝐶𝐶𝐶𝐶4 𝑡𝑡 − 3.75 𝑥𝑥 𝐸𝐸𝐶𝐶𝐶𝐶4(𝑡𝑡 − 20) 

We applied Cain et al. (2019) GWP* model on
the total CH4 emissions (kT CO2 -eq) between 1985 and 2022:

= CH4 from enteric fermentation and 
manure management



• Average GHG emissions from cattle production (2018-2022) amounted to 1,245 kT CO2-eq and 509 kT CO2-w.e.

Results
Emissions trends (GWP100 vs GWP*) 

A) Cattle production (total)

GWP100
GWP*



• The dairy cow: a 'cooling' 
effect

• The non-dairy cattle : a 
'warming' effect

• with dairy cows 
averaging 458 kT CO2-eq 
and -279 kT CO2-w.e. 
and

• non-dairy cattle 787 kT
CO2-eq and 788 kT CO2-
w.e

• The trend of CO2-w.e. 
between 2018 and 2022 was 
negative in all cattle 
categories

Results
Emissions trends (GWP100 vs GWP*) 

B) Dairy cows and Non-dairy cattle 

A) Cattle production (total)



Results
Total emissions+ (GWP100 vs GWP*; average 2018-2022) 

• +All anthropogenic emissions in Slovenia when calculated using GWP100 and GWP*
• Overestimation of  the climate impact of Slovenian livestock production by 4.84 times 

between 2018 and 2022 using GWP100 . 

A) GWP100 B) GWP* 



„By comparison expressing methane 
emissions as CO100 equivalent emissions 
using GWP100 overstates the effect of 
constant methane emissions on global 
surface temperature by a factor of 3–4„
 IPCC (2021), explanation: Lynch et al. (2020)

Discussion 
Emissions trends (GWP100 vs GWP*) 



Discussion 
Emissions trends (GWP100 vs GWP*) 

Knowledge gaps and further work
For more successful advisory and implementation of methane mitigation measures

• Further identification of cattle subpopulations with actual 
'warming' effect per:

• category, 
• breed, 
• geographic region or 
• distinct farms within regions

• GWP*: more emphasis on the % of emission change per year 
  (because of annual differences)

• GWP*: scenario simulation



• The GWP100 approach overestimated the climate impact of Slovenian cattle 
production. 

• In the dairy sector more methane is being oxidised than emitted.

• The dairy cow sector: a 'cooling' effect, while the non-dairy cattle: a 'warming' 
effect. 

so „How does the dairy sector cope with EU-Green deal“ ?
 

Take home messages

=



Animal Production Department, T: +3861 280 52 28
Agricultural Institute of Slovenia, Hacquetova ulica 17, SI-1000 Ljubljana, T: +3861 280 52 62, E: info@kis.si, www.kis.si

Thank you! 
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