Only a small green paradox would occur, and it is outweighed by a long-term divestment
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Without any explicit CO2 taxes (the ‘baseline’), global annual CO2 emissions from fossil fuel combustion and industry grow from 32 Gt  in 2010 to around 60 Gt in 2050 (Fig. ). When CO2 taxes are announced, the divestment effect dominates the green paradox effect in both models in all tax cases regardless of the implementation delay (Fig. ). The green paradox occurs in the period immediately following announcement of the CO2 tax, and is largest for the low-tax case when the implementation lag is extended to 2040. However, even at its annual maximum level, it never exceeds 1 GtCO2, and its cumulative impact during the implementation lag remains smaller than that of the divestment effect. The divestment effect increases with the tax level: in the low-tax cases, cumulative emission reductions during the implementation lag are 5% below the baseline. For the medium tax, this increases to 5–10% and to 10–20% in the high-tax case. When the tax is actually introduced, annual emissions are well below the baseline. For example, with the medium tax introduced in 2030, annual emissions are 8–9 GtCO2 lower than the baseline (and within the range of NDC estimates Fig. ).
These impacts on total CO2 emissions can be understood by examining the balance of the counteracting effects on the individual fossil fuel markets (Fig. ). For all tax cases, both models display a strong divestment effect in coal use while the green paradox is generally observed in oil markets (Fig. ). A green paradox effect does occur in coal markets in the period immediately following announcement of a CO2 tax but only if the tax implementation is delayed to 2040. The increase in coal consumption is marginal: it is largest in the low-tax case, but annual consumption is never more than 4% above the baseline level. As the implementation date approaches, while coal prices are much lower than in the baseline, the divestment effect outweighs the green paradox and coal consumption drops below the baseline. In the oil market, the strongest green paradox effect occurs in REMIND for the high-tax case starting in 2040: oil output in 2030 is 21 EJ per year (9%) greater than in the baseline scenario, but since annual coal use is more than 77 EJ below the baseline level in that period, CO2 emissions are lower compared with the baseline. Gas markets react very differently in both models. In TIAM-UCL, gas demand grows to substitute coal, which increases gas prices. This substitution partly neutralizes the divestment effect in the coal market. In REMIND, a small green paradox effect in 2020 is followed by a notable divestment effect in later periods.
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