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An Empirical Study on the Peaking of Carbon Emissions Based on the Kaya Model
TANG Jie, CUI Wenyue, WEN Zhaojie, ZENG Yuan & WANG Dong

Abstract: Fully understanding the relationship between economic growth and carbon emissions is

extremely necessary to transform production methods and determine carbon peaking and carbon neutrality

paths. Based on a brief review of the existing research on the relationship between economic growth and

carbon emissions, this paper systematically analyzes that the process of peaking carbon emissions is

essentially connected by three sequences of carbon emission intensity, per capita carbon emissions, and total

carbon emissions. The gradual peak dynamic process of curve formation. That is, the carbon emission level

will experience a rapid increase in the early stage of economic take-off, and after the economic development

level reaches the middle and high income stage, the carbon emission level will gradually slow down and

finally reach a peak. Secondly, based on the static Kaya model, it conducts an empirical comparative analysis

on the peaking process of carbon emissions between OECD member countries and non-OEDC major

economies including China, and conducts a periodic analysis of the dynamic changes in carbon emissions

levels. The empirical results show that China and other economies and OECD member countries are in

line with the basic development law of economic growth and carbon emission peaking, and the relationship

between carbon emission peaking and economic development stages has a continuous three inflection points

and four stages. The peak order is carbon emission intensity, per capita carbon emission and total carbon

emission. Finally, based on the understanding that the peaking of carbon emissions is the expression of

high-quality economic development in response to climate change, this study proposes to adhere to market-

oriented innovative incentives and reasonable and effective policy guidance.

Keywords: carbon emissions; turning point of carbon emissions peak; China; OECD; climate change;

Kaya model



