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We develop a quantitative trade model to study optimal carbon taxation when only a subset of
countries internalize global emissions. Carbon emissions arise from the use of fossil fuels in
consumption and production, where fossil fuels are homogeneous goods traded globally.
Governments can optimally combine taxes on fossil fuel extraction, consumption, and exports,
where the consumption tax applies to carbon emissions embodied in the entire global value chain
of goods consumed domestically. This structure allows unilateral policies to target emissions
wherever they occur and thereby limit leakage. We estimate fossil fuel supply elasticities using
mine-level data and solve the model using exact hat-algebra methods. We show that unilateral
production taxes induce substantial leakage, while consumption-based taxes sharply reduce
leakage and deliver larger global welfare gains. Combining consumption and extraction taxes
further improves outcomes. Export taxes matter for large manufacturing exporters, especially
China. We also study how “as-if altruism” toward the rest of the world and trade taxes shape
optimal policy and leakage.



