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Implicit and explicit weighting of the population in the allocation of a global CO2 budget 

The tool is based on the distribution of a global CO2 budget using a weighted distribution key. 

The weighted distribution key takes into account the share of the global population and the share of global 

emissions of the selected country in a base year (BY): 
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where 

𝐵 𝑜𝑟 𝐵𝑖   global CO2 budget or national CO2 budget of the country i 

𝐸𝐵𝑌 𝑜𝑟 𝐸𝐵𝑌
𝑖  global emissions or emissions of country i in the base year 

𝑃𝐵𝑌 𝑜𝑟 𝑃𝐵𝑌
𝑖  global population or population of country i in the base year  

𝐶  weighting of the population 

This distribution key can thus map the two most important factors:1 

• current reality 

• climate justice 

Explicit Weighting Population 

With this tool, national CO2 budgets can be calculated for any country in the world by explicitly specifying 

the population weighting. 

The national budgets from 2020 on are given with a distribution of the global budget from 2016 or from 

2020. 

See also our web app for calculating Paris-compatible national CO2 budgets and corresponding linear emis-

sion paths: http://national-budgets.climate-calculator.info 

With our web app http://paths.climate-calculator.info or the corresponding Excel tool (Wolfsteiner & 

Wittmann, 2023a), plausible emission paths can be derived from these national budgets. We would also like 

to point out our Excel tool "ESPM" (Wolfsteiner & Wittmann, 2023b), which can be used to calculate budgets 

and paths. 

Implicit Weighting Population (IWP) 

Given a national and a global budget, the implicit weighting of the population can be calculated: 
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= IWP 

The national budget can be derived, for example, from an NDC or national climate change legislation (cf. 

Wolfsteiner, 2023). The IWP can thus be used to evaluate national targets. 

The base year is 2019 and the budget period is 2020 - 2100 when calculating the implicit weighting. 

 
1 For further possible criteria, see the corresponding excursus in (Sargl, et al., 2023b). 
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Database used in this tool 

With the EDGAR database, the EU provides the emissions of all countries in the world due to the use of fossil 

fuels and cement production (excluding international shipping and aviation; ISA). 

For the EU, data from the European Environment Agency (EEA) can also be accessed, which provides total 

CO2 emissions including land-use changes (LUC2) and ISA. For Germany, more recent figures from the Fed-

eral Environment Agency (UBA) are also used. 

The CO2 emissions to which the IWP and the national budgets refer are then the result of the selected data 

source. 

Formulas for linear emission paths 

In the tool, the year of emission neutrality and the rate of change of emissions 2030 to 2019 are given on the 

basis of linear emission paths without net negative emissions. The following formulas are used: 

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

𝑖 2
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year emissions neutrality = 𝐵𝑌 + 2 ∗ 𝐵𝑐𝑜𝑟
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𝑖⁄  

where: 

 𝐵𝑐𝑜𝑟
𝑖 = 𝐵𝑖 + 0.5 ∗ 𝐸𝐵𝑌

𝑖  3 
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2 The EEA shows LULUCF emissions. For simplicity, it is assumed here that LUC = LULUCF. 
3 𝐵𝑖  is corrected because the formula does not take into account that t is a period and not a point in time. This correc-

tion produces approximately the exact results. The remaining deviation is a maximum of one year or one percentage 

point. 

 


