
Impact of Climate Income on Predicted UK Fuel Poverty 

 

Assume that household incomes are log-normally distributed, i.e. that the probability of income, I,  

less than x is 

   𝑝(𝐼 < 𝑥) = 0.5 [0.5 + 𝑒𝑟𝑓 (
𝑙𝑛𝑥−𝜇

𝜎√2
)]     (1) 

The parameters  and  can be calculated from the known UK median and mean household incomes 

of £29900 and £36900 per year (ONS, 2021). Hence, =10.3 and=0.66 (see link above for details of 

how to calculate these from the mean and median). 

To get the proportion of households in fuel poverty we take the widely used criterion that fuel 

poverty occurs when household energy bills exceed 10% of household income. At current prices 

(with energy bills ~£2000//year) fuel poverty occurs when household income is less than 

Io~£20k/year and eqn (1) then predicts that nearly 27% of households are currently in that position. 

Now let’s see how that changes as climate income is introduced at different prices, p (£/tonne CO2). 

We’ll start with how emissions vary with household income and use Büchs & Schnepf (2013) that 

   𝐸 = 𝑎𝐼𝑏        (2) 

Where E is household emissions (tonnes/year) and b~0.6. To estimate a, use the fact that eqn (2) 

implies 

   �̅� = 𝑎𝐼�̅�        (3) 

where an overbar indicates the average value. The UK’s total emissions are 468 million tonnes/year 

(UK government estimate for 2018) and there are 28 million households (ONS, 2021). Hence, 

average household emissions are 16.7 tonnes CO2/year. The average value of Ib is obtained from 

   𝐼�̅� = ∫ 𝑝(𝐼)𝐼𝑏𝑑𝐼
∞

0
       (4) 

which can be integrated numerically. Equations (3) & (4) then give a=0.032. 

The carbon fees paid, per household, are 

   Tax = 𝑝𝐸 = 𝑝𝑎𝐼𝑏.       (5) 

If all revenue is recycled then the dividend must equal the average tax, so that 

   Dividend = 𝑝�̅�.        (6) 

Finally, the threshold for fuel poverty with climate income occurs when income plus dividend minus 

tax is at the threshold, calculated earlier, without climate income, i.e. 

   𝐼 + 𝑝�̅� − 𝑝𝑎𝐼𝑏 = 𝐼𝑜       (7) 

which, can be solved for I given any p. The resulting income can then be inserted into eqn (1) to 

determine the proportion of households in fuel poverty. 
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