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Averaging bias – eine Kurzerklärung

Anstieg CO2e [g/h]=  M . DD
66[g/km]=366 [g/kWh] . 18 [kWh/100km]

Source: typical calculation with simplified approach

Motivation (example)

The approach M . DD significantly underestimates the real increase of CO2e emissions. 
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DF increase of CO2e [g/h]= D . DM +  M . DD

Exact formula

DF increase of CO2e [g/h]= M . DD

Simplified formula (underestimates CO2-emissions)
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g CO2/kWh
2030

Mio Ton pro
Jahr 2030

T€Bruttoincome/a T€Bruttoincome/a

2

€EKSt / a, T€

€EKSt / €BE *100, -

BE: Bruttoincome

EK: income

54

1,1

6,1

14,1
15,213

37

56

3,7

0,3

€Bruttoincome/a . €EKSt/€Bruttoincome =

€EKSt/a AnstiegEKSt bei 

AnstiegBE um 2 T€ *: 

+ 2 T €BE/a

M . DD =
24,4/100 [€EKSt/€BE]

.

2.000 [€BE/a] 

488 [€EKSt/a]

Average value M

D . DM =
57,6 [T€BE/a] .

1,02/100 [€EKSt/€BE]
587 [€EKSt/a]  

• Even the shown approach M . DD + D . DM slightly underestimates the increased tax of 1097 €. This is explained in detail int

the extended presentation (https://www.ifkm.kit.edu/152.php#block1961 , S.15 negligible error ) and is caused by the
increase of tax-rate and income, which has to considered for M und D. This mathematical details not important for the

general understationg of the „averaging bias“ and can be neglected.

Summe:
1.075 [€EKSt/a]

,5

,5

,5

,5

Explanation of averaging bias

14,1

15,2

3

0,02

Average value M =
14,1 [T€EKSt /a] /
57,6 [T€BE/a] = 
24,4/100 [€EKSt/€BE]

Mnach Lohnerhöhung =
15,2 [T€EKSt/a ] /
59,6 [T€BE/a] = 
25,5/100 [€EKSt/€BE]
(+ 1,02/100 [€EKSt/€BE])
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g CO2/kWh 2030

Mio Ton pro Jahr 2030 = kWh/h . 8760h/a   . gCO2/kWh = gCO2/a

€Bruttoincome/a . €EKtax/€Bruttoincome =

€EKtax/a

AnstiegCO2e bei 

Anstieg D um 2 GW: 

+ 2 GW =

+ 2 Mio kWh / h

• Please watch the units, when transfering 123 Mio t CO2/a and the average value of 244 gCO2/KWh as

• 8.760 h/a need to be considered. 
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131
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539
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53
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133

37

2

123

133

,5

Average electrical load D 

GW; GWh/h; Mio. kWh/h 

Average electrical load D 

GW; GWh/h; Mio. kWh/h

Average value M
M . DD =
244 [g/kWh] .

2 [Mio. kWh /h] 

4,3 [Mio. t/a]

D . DM =
57,6 [Mio. kWh/h] .

10 [g/kWh] 

5,1 [Mio. t/a]

0,2

Explanation of averaging bias

Summe:
9,42 [Mio. t/a]

Die reale Mehremission 
von 9,6 [Mio. t/a] wird 
auch hier um vermachläs-
sigbare 2-3% unterschätzt.

4

123 Mio.t/a / 57,6 Mio kWh/h 

ergibt Average value M *

244 [gCO2e/kWh]

MNach elektrischer Leistungserhöhung:

254 [gCO2e/kWh]
(+10 [gCO2e/kWh]
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DF increase of CO2e [g/h]= D . DM +  M . DD

Exact formula

DF increase of CO2e [g/h]= M . DD

Simplified formula (underestimates CO2-emissions)

The approach M . DD significantly underestimates the real increase of CO2e emissions and delivers wrong results as a consequence. The real increase of CO2e

emissions in Germany is roughly 2,1 times higher than the result of ( M . DD )!
You can ask your tax consultant …

Summary
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Many thanks for your attention!

Additional information can be found: 

https://www.ifkm.kit.edu/152.php#block1961
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