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The Impact of Population and Consumption Scale and
Structure on Carbon Emissions: Theoretical Mechanism and

Empirical Analysis

Chen Xiangyang

(Economics and Statistics School of Guangzhou University)

Abstract: In order to achieve the goal of carbon peak and carbon neutrality, it is of great theoretical and practical

significance to study the impact of population and consumption scale and structure change on carbon emissions in
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China. This paper evaluates the dynamic effects of adding an endogenous process for human population growth into a
energy—based economic growth model. Endogenizing human population growth in a static, constant technology form of
the model gives rise to the possibility of multiple steady states of several types, and unusual comparative static re—
sponses to changes in the system's parameters. Adding technological progress to the model gives rise to the possibility
of multiple sustainable paths for the variables in the system. Society's optimal consumption policy takes the effects of
endogenous human population growth into account. Consumption can have an effect of energy consumption and car—
bon emissions. The results of empirical analysis are as follows: population size, consumption scale and carbon emis—
sions are significantly positively correlated, but the impact of consumption on carbon emissions is greater than that of
population size. The proportion of non—food tobacco and alcohol consumption expenditures has a significant positive
impact on carbon emissions. The impact of urbanization and labor ratio on carbon emissions is significantly positive,
while the impact of average household size on carbon emissions is significantly negative. The regression coefficient of
the educational structure of population is significantly positive at the 1% level, but the coefficient of elasticity of influ—
ence is small. The coefficient of elasticity of technology expressed by energy use efficiency is significantly positive.
We should pay attention to the impact of demographic changes on carbon emissions and advocate low—carbon and
green consumption patterns.
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