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A Comparative Analysis of Economic Growth and Carbon Emission Reduction
between China and the United States
ZHANG Zhipeng, ZHANG Jinpeng & TANG Jie

Abstract: The reduction of carbon emission is critical for China entering the New Development Stage.
It is not only the key to solve the resources and environmental constraints, but also significant to promote
the transformation and upgrading of economic structure and technological progress. The environmental
Kuznets hypothesis summarizes the inverted U shape relationship between carbon emissions and economic
development. The GDP per capita of China has just passed the mark of ten-thousand USD, which is still far
from when typical developed countries achieved carbon emissions peaking, about twenty-thousand to fifty-
thousand USD, indicates the difficulty of 3060 target. This study compares and analyzes the carbon emission
structure and energy structure of China and the United States through the LMDI factor decomposition model
and summarizes the necessary conditions for achieving the carbon emission peaking and neutrality goal,
which hopefully will provide useful reference for the extensive and profound changes in the socioeconomic.
This study found that: (1) the effect of economic development level, which is composed of income and
population size, on carbon emission for both China and the United States has a trend of rising at first and
then declining; (2) the continuous decline of energy intensity is the most important factor for both China and
the United States to curb the growth of carbon emissions. The energy intensity of China declines much faster
than the United States, which indicates higher contribution to carbon emission reduction; (3) natural resource
endowment and energy technology are the main factors to reduce the energy carbon intensity. The energy
structure dominated by coal in China is objectively facing an disadvantage in energy carbon intensity, which
puts forward higher requirements for to accelerate the development of renewable energy; (4) the adjustment
of energy structure and the improvement of energy efficiency are important factors to reduce the negative
externalities of economic growth, and the reduction of carbon emission intensity and the development of
clean energy are important symbols of the new energy revolution. Overall, carbon peaking and carbon
neutrality goals are the inherent needs of China to achieve high-quality and sustainable development. The
reduction of carbon emission is not only a climate and environmental issue, but also a national energy
security issue and opportunity for industrial upgrading reform and economic development.

Keywords: carbon emission difference; carbon peaking; LMDI model; driving factors



