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EXTENDED ABSTRACT
The Council of the European Union (EU) has recently agreed on a carbon border adjustment mechanism
(CBAM) on imports of carbon-intensive products in the sectors cement, iron and steel, aluminium, fertilisers and
electric energy production.1 The aim is to avoid carbon leakage, while allowing to phase out free allocation in
these sectors. This paper quantifies carbon leakage risks, distributional implications and additional revenues
associated with an import-only border carbon adjustment (BCA) as agreed by the EU, a symmetric (import and
export) BCA, and an excise for embodied emissions at a fixed benchmark level in combination with continued
free allocation. We find significant carbon leakage risks along the value chain, as well as for exporters even at a
relatively modest carbon price of 30 EUR/t.

Introduction / background
The shift to climate neutrality envisaged by the EU by mid-century will require the decarbonisation of
production of basic materials such as cement, steel, and aluminium. These materials account for around 25% of
global CO2 emissions2. Carbon pricing could result in carbon leakage if higher domestic carbon costs lead to a
replacement of domestic production and emissions with foreign production and emissions. Historically, carbon
leakage risks within the EU Emissions Trading System have been successfully addressed with free allocation of
allowances to the energy intensive and trade-exposed (EITE) producers of steel, cement, aluminium, or plastics.3
However, as a result of international tradability of materials and free allocation, only a fraction of the carbon
costs is passed on along the value chain to basic material products, components and final products and the
incentives for material efficiency and recycling at the demand side are muted.4 Alternatives to the current free
allocation regime discussed in the literature are border carbon adjustments or excises for embodied emissions
in combination with continued free allocation.
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Substantial existing literature has attempted to quantify the effects of these instruments on carbon
leakage risks for basic material producers.5 However, apart from the leakage risk exposure for EITE industries,
the existing literature typically does not look at implications of a border carbon adjustment substituting free
allowance allocation for the (downstream) manufacturing sector.6 Our paper fills this gap.

Methodology
Based on EU-ETS benchmarks, we estimate product-level carbon intensities (embodied emissions) for
4,400 commodity groups in the PRODCOM database of production and trade (basic materials, basic material
products, components and final products).7. Assuming full cost pass-through along the value chain, we compute
maximal implied price changes due to full carbon pricing. We calculate cost increases relative to gross value
added as an indicator for the scale of carbon leakage risks.8 We also compute the distributional consequences of
full carbon pricing, and approximate potential fiscal revenues, taking into account a stylised demand response
to increased carbon prices.

Results
We show, first, that around 10% of EU exports (190 billion euros) and 5% of all domestic manufacturing
sales (240 billion euros) may be at risk of carbon leakage under an incomplete import-only BCA covering only
basic materials and basic material products at an EU-ETS carbon price of 30 EUR/t (see Figure 1 for domestic
sales). This number increases for higher carbon prices, rising to 15% of domestic sales and 23% of exports at a
carbon price of 75 EUR/t. Compared to cement, a higher number of aluminium and steel products are at risk of
carbon leakage due to a combination of a larger number of manufactured products not covered by the CBAM
and a higher export intensity. Second, the distributional implications of consistent carbon pricing of basic
materials – illustrated for German households – are small and progressive: The price signal due to the carbon
charge levied on basic material production both in the EU27 and the supply chain of imported material
commodities is below 0.2% and increases by about one third with disposable income across all income groups.
Finally, an excise could generate revenues of around 20 billion euros that may be used towards climate action.
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Figure 1. Components and final products in domestic markets potentially at risk of carbon leakage under a BCA that covers
only basic materials and basic material products. Source: Stede et al. (2021).9

Conclusion & discussions
Our results show two disadvantages of implementing border carbon adjustment if administrative and
WTO constraints put limitations on their scope. We demonstrate that if products further down the value chain
are not covered, for example to limit complexity of monitoring and verification of incurred carbon emissions,
increased prices for basic material and basic material products triggered by the EU-ETS price and the CBAM on
imports of basic materials could imply significant cost increases for domestic producers of intermediary and final
products competing in domestic markets with international imports not subject to a border adjustment. If
exports are not refunded for their carbon costs, which could be difficult to implement in a WTO compatible
manner, then domestic producers may face higher costs and lose market shares to foreign producers in export
markets, resulting in a relocation of production and emissions (carbon leakage). These disadvantages can be
avoided if instead the reform of EU ETS involves the introduction of an excise charge levied on the production of
basic materials in combination with continued free allowances. Our results can therefore inform responsible
policy making to shape the EU pathway towards climate neutrality.
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