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Overview 
Carbon pricing is a key instrument of climate policy. Germany has recently introduced a carbon price for heating 
and transport fuels, and the European Union plans to introduce an emissions trading scheme for these sectors in 
2027. Carbon pricing further increases the price of fossil fuel-based residential heating to incentivize lower 
consumption, improved energy efficiency and the use of low-carbon heating technologies. With this intended 
effect, however, there may also be undesirable social burdens such as the impairment of affordability due to higher 
prices (Flues and Van Dender 2017). Affordability refers to the ability of households to meet their basic needs for 
heating and other goods (Florence School of Regulation 2008). This requirement should also be met in the context 
of carbon pricing and the decarbonization of the building sector. The concept of affordability has not yet been 
applied to the analysis of carbon pricing. The existing literature on the carbon price cost burden for private 
households focuses on the distributional impacts and how it can be designed progressively (Levinson 2019; Zhao 
and Mattauch 2022; Hänsel et al. 2022; Preuß, Reuter, and Schmidt 2019; Edenhofer et al. 2019; Klenert and 
Mattauch 2016). While a fair distribution of the cost burden is considered important for public acceptability and 
political feasibility (Drews and van den Bergh 2016; Maestre-Andrés, Drews, and van den Bergh 2019), it does 
not sufficiently address the issue of affordability (Gawel, Sigel, and Bretschneider 2013). For affordability, it is 
not the distribution of costs that is decisive, but whether a household’s ability to meet basic needs for heating and 
other goods is impaired by the carbon price cost burden and the costs of reducing emissions. This paper aims to 
fill this gap by bringing together theoretical approaches to the carbon price cost burden on households with research 
on affordability. We ask how carbon pricing affects the affordability of residential heating. In this context, we also 
explore affordability implications if households may respond to carbon pricing by investments in energy efficiency 
and low-carbon heating technologies. On the one hand, such investments may reduce the burden imposed by 
carbon pricing. On the other hand, the costs of these investments impose additional burdens. We also ask which 
conditions favor the occurrence of affordability problems and which policy instruments are suitable to alleviate 
affordability problems. 
 
Method 
We develop a microeconomic model in which a household consumes heating and other goods and can reduce its 
carbon price cost burden by consuming less heating or by investing in energy efficiency and a low-carbon heating 
technology. We apply four different affordability indicators to the case of residential heating (conventional 
affordability ratio, potential affordability ratio, low-income high-cost indicator, residual income approach). Using 
a comparative static analysis, we examine the impact of carbon pricing on these four different affordability 
indicators. In addition, we analyze the affordability impacts of a carbon price in a policy mix with targeted transfer 
payments and subsidies. 
 
Results 
Our model shows, that apart from consuming less heating households can reduce their carbon price cost burden 
and thus prevent affordability problems by improving energy efficiency or adopting a low-carbon heating 
technology. However, the costs associated with implementing these measures may pose affordability problems for 
low-income households. They are forced to either reduce their consumption of heat services or other goods below 
subsistence levels. Affordability problems are exacerbated if low-income households are endowed with low initial 
levels of energy efficiency and a high-carbon heating technology. We also find that the monetary burden and 
affordability impact of carbon pricing depend not only on the carbon price level but also on the cost for improving 
energy efficiency and adopting a low-carbon heating technology. Finally, we show that targeted income transfers 
and subsidies for improving energy efficiency and adopting low-carbon heating technologies are effective in 
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alleviating affordability problems. While the potential magnitude of affordability problems and the cases that are 
identified as problematic depend on the used affordability indicator, our main findings are robust across all four 
indicators. 
 
Conclusions 
Carbon pricing is an important pillar of climate policy but it can affect the affordability of energy services such as 
residential heating. Affordability goes beyond conventional distributional analysis and is concerned with the ability 
of households to meet basic needs for heating and other goods. We use a theoretical microeconomic framework to 
examine the impact of carbon pricing on four different indicators of heating affordability. While we find that 
carbon pricing can significantly impair the affordability of heating, especially for low-income households, we also 
demonstrate that these adverse effects can be offset by targeted transfers and subsidies. We conclude that ambitious 
carbon pricing policies should include well targeted compensatory measures to ensure the affordability of 
residential heating.  
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