
Web app: http://national-budgets.climate-calculator.info 

Mobile version: http://m-national-budgets.climate-calculator.info 

Web app: Calculation of Paris-compatible national CO2 budgets 

The app is based on the distribution of a global CO2 budget using a weighted distribution key that takes 
into account the share of the global population and the share of global emissions of the selected country in 
a base year (BY). This makes it possible to map the two most important factors “climate justice” and “cur-
rent reality”: 
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where 
 

𝐸𝐵𝑌 𝑜𝑟 𝐸𝐵𝑌
𝑖  global emissions or emissions of country i in the base year; here: BY = 2019 

𝑃𝐵𝑌 𝑜𝑟 𝑃𝐵𝑌
𝑖  global population or population of country i in the base year; here: BY = 2019 

𝐵 𝑜𝑟 𝐵𝑖   global CO2 budget or national CO2 budget of the country i; here: from and including 2020 
𝐶  weighting of the population 

One aim of this web app is to identify generalisable global framework data leading to achievable targets 
regarding territorial CO2 emissions. 

Database 

With the EDGAR database, the EU provides the emissions of all countries in the world due to the use of fos-
sil fuels (excluding international shipping and aviation; ISA) and cement production (EDGAR, 2022). 

For the EU, data from the European Environment Agency (EEA) can also be accessed, which provides total 
CO2 emissions including LULUCF and ISA (sales principle) (EEA, 2022). For global emissions, Global Carbon 
Project (GCP) was used (GCP, 2022) and EDGAR for global population. For simplicity, it is assumed that land-
use change (LUC) according to GCP corresponds to LULUCF as reported by EEA. 

Determination of the global CO2 budget to be distributed from and including 2020 onwards 

Here we have summarised important statements of the IPCC on remaining global CO2 budgets from 2020 
on (IPCC, 2021). The following is a condensed rendition: 

Warming Remaining carbon budgets 

Probabilities: 50% 67% 83% 
[°C] [GtCO2 from 2020 on] 

1.5 500 400 300 

1.6 650 550 400 

1.7 850 700 550 

1.8 1000 850 650 

Global CO2 budgets for LUC and ISA emissions have to be subtracted from the global remaining CO2 budget 
when using the EDGAR database, as the country data do not include these emissions (see above). 

Here is a paper on determining a global LUC budget (Wolfsteiner & Wittmann, 2023d). For orientation: ISA 
emissions currently account for 3% of global CO2 emissions (EDGAR, 2022). Global LUC emissions are esti-
mated at +4.6 Gt and total global CO2 emissions at 41.6 Gt in 2019 (GCP, 2022). 

Weighting Population 

In the web app, the year 2019 is used as the base year for calculating the weighted distribution key. The 
remaining global CO2 budget will be distributed from and including 2020. You can predefine the weighting 
of the population (C). 

http://national-budgets.climate-calculator.info/
http://m-national-budgets.climate-calculator.info/
https://drive.google.com/file/d/1bl0U9u8WQopUwXyjS4Ib-YHfm9VtA47d/view?usp=sharing
https://drive.google.com/file/d/1POAahejwe9uGC7l9vnIbYSPYAFJILSso/view?usp=sharing
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Formulas linear emission paths 

The web app assumes a linear emission path with no net negative emissions for the following results: 

year emissions neutrality = 𝐵𝑌 + 2 ∗ 𝐵𝑐𝑜𝑟
𝑖 𝐸𝐵𝑌

𝑖⁄  

emissions in year t of the country i = 𝐸𝑡
𝑖 = −(𝐸𝐵𝑌

𝑖 2
(2 ∗ 𝐵𝑐𝑜𝑟

𝑖 )) ∗ (𝑡 − 𝐵𝑌) + 𝐸𝐵𝑌
𝑖⁄  

where: 

𝐵𝑐𝑜𝑟
𝑖 = 𝐵𝑖 + 0.5 ∗ 𝐸𝐵𝑌

𝑖 1 

𝐵𝑌 = 𝑠𝑡𝑎𝑟𝑡 𝑦𝑒𝑎𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒𝑎𝑟 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑝𝑎𝑡ℎ𝑠 − 1 

The year of emissions neutrality is marked in red when it becomes smaller taking into account actual emis-
sions after 2019. This means that the selected country is not on the track under the chosen framework con-
ditions. 

Further sheets 

Sheet “big six” 

In this sheet you will find the linear emission paths for the six major emitters and important key figures 
about them. A comparison to the current NDCs is also included for those countries where this is possible. 

Sheet “overshoot” 

In this sheet, you can specify a volume overshoot that must then be offset by net negative emissions by 
2100 (cf. Wolfsteiner & Wittmann, 2023d). 

Note that to achieve climate neutrality, further net negative CO2 emissions are necessary to offset other 
greenhouse gases such as methane and nitrous oxide from agriculture. 

Sheet “results all countries” 

In this sheet you will find the corresponding national CO2 budgets for all countries in the world. The results 
for the six major emitters are shown separately. "Year emissions neutrality" refers to a linear emission path 
with no net negative emissions from and including 2020 onwards. 

Mobile Version of the web app 

The mobile version is based only on the EDGAR database. "Year emissions neutrality" and "emissions 2030" 
refer to a linear emission path without net negative emissions (see formulas above). 

Detailed Excel tool for calculating national CO2 budgets 

Here you will find a detailed Excel tool (Wolfsteiner & Wittmann, 2023c). There you can choose, for exam-
ple, whether a global CO2 budget is to be distributed from 2016 or from 2020. 

Calculation of Paris-compatible emission paths 

With our web app http://paths.climate-calculator.info or a corresponding more detailed Excel tool 
(Wolfsteiner & Wittmann, 2023b), emission paths can be derived from the national budgets determined 
here. Six scenario types are offered for this purpose, covering the entire range of plausible possibilities 
(Wolfsteiner & Wittmann, 2023a). 

 
1 𝐵𝑖  is corrected because the above formulas do not take into account that t is a period and not a point in time. This 
correction produces approximately the same results as in our corresponding Excel tools, which calculate exactly, and 
our papers. Excel tools:  (Wolfsteiner & Wittmann, 2023e) and (Wolfsteiner & Wittmann, 2023b)]. Papers: (Sargl, et 
al., 2023a) and (Sargl, et al., 2023b). 

http://m-national-budgets.climate-calculator.info/
https://doi.org/10.5281/zenodo.5837866
http://paths.climate-calculator.info/
https://doi.org/10.5281/zenodo.4568839
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