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Fig. 8 Optimal carbon pathways under the mix policy case
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China’ s carbon neutrality: Tech-economic pathways and policy options

DUAN Hong-bo', WANG Shou-yang™’

1. School of Economics and Management, University of Chinese Academy of Sciences, Beijing 100190, China;
2. Academy of Mathematics and Systems Science, Chinese Academy of Sciences, Beijing 100190, China;
3. School of Entrepreneurship and Management, ShanghaiTech University, Shanghai 201210, China

Abstract: China has committed to neutralize its carbon emissions in 2060, which has profound effects on fu-
ture economic growth mode, energy transition and emission pathways. On this basis, an integrated energy-e-
conomy-environment system model is developed by enriching the energy technology details. It attempts to as-
sess the energy technological pathways of achieving the carbon-neutral goal and its economic feasibility. The
study reveals a high degree of consistency between the non-fossil energy development goal in 2030 and the car-
bon neutrality goal. Additionally, the plateau period with high emissions required for carbon neutrality is
greatly shortened. Further, neither carbon pricing alone nor carbon pricing combined with subsidies for non-
fossil fuel energies is sufficient to achieve carbon neutrality on time. However, carbon pricing combined with
subsidy for negative emission technologies under a mechanism of coal and oil reduction provides a feasible op-
tion for achieving this goal. In this circumstance, PV solar and wind power dominate the energy system, joint-
ly contributing 53 % of primary energy consumption. Following them are hydro power and biomass with carbon
capture and storage, accounting for 13.7% and 12.5%, respectively. This study also emphasizes that eco-
nomic cost should not be the primary concern in advancing China’ s carbon-neutral goals. With a hook-shaped
path of policy cost, the estimated cumulative economic cost could be less than 1.9%, and China could gain
the economic growth dividend associated with carbon neutrality before 2050.

Key words: carbon neutrality ; integrated assessment model; energy technology pathways; economic feasibili-

ty; policy option; China



