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Abstract
In this paper, I investigate which policies can incentivise an efficient decarbonisation of the heavy
industry sector. To do so, I develop a dynamic model of imperfect competition and endogenous
production technology upgrading, using recent developments in the modelling of dynamic con-
tinuous investment choices. I show that a carbon tax alone leads to inefficient outcomes in the
heavy industry sector. This is driven by the connection between existing market concentration
and dynamic investment incentives. Market concentration already suppresses output, and at the
same time, creates suboptimal low-carbon investment incentives for firms. As a consequence, a
carbon tax alone cannot achieve both static and dynamic efficiency. Rather, an optimal carbon tax
level must balance excessive output suppression with sufficient incentives to adopt available green
technologies. Rather, a combination of a tax with an adoption subsidy, correcting the suboptimal
investment incentives, or an output-based rebate with a high tax, subsidising production whilst
maintaining strong investment incentives, both increase welfare. To quantify these effects, I esti-
mate the model of the French cement industry, exploiting detailed data on low-carbon investment
behaviour under EU ETS regulation. I show that, compared to a simple tax, a suitable combina-
tion of a tax and an adoption subsidy increases welfare by up to 1.5%, and an output-based rebate
based on an efficiency benchmark can yield a welfare gain by up to 3.9%.
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