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Abstract

Abstract

Facing the increasingly severe climate issues, the continuous growth of carbon emissions
has become an urgent and pressing matter for China's current development. As a vital pillar of
the Chinese economy and a crucial force in global manufacturing, the Chinese manufacturing
industry confronts daunting challenges in terms of high energy consumption, pollution, and
particularly the escalating issue of carbon emissions. The report from the 20th National
Congress of the Communist Party of China emphasized the advancement of new
industrialization and the acceleration of building a manufacturing powerhouse, a nation strong
in quality, and a digital China. Against the backdrop of rapid digitalization, significant
transformations have occurred in the production and organizational methods of the
manufacturing industry, offering new research perspectives for China's carbon reduction
efforts.

This thesis conducts a theoretical analysis of the relationship between digitalization
levels and manufacturing industry carbon emissions based on a review of relevant literature,
proposing corresponding research hypotheses. In terms of empirical analysis, panel data from
30 provinces in China from 2002 to 2017 and 16 detailed manufacturing industry sectors from
2002 to 2020 are utilized. A digitalization index is constructed using input-output tables to
calculate complete dependence, while manufacturing industry carbon emissions are estimated
using the [PCC method. Further analysis involves the calculation of carbon emission intensity
data, followed by comparative analysis. Additionally, this thesis explores the direct impact of
digitalization levels on manufacturing industry carbon emissions through the construction of
fixed effects models and mediation effects models, alongside regional and sectoral
heterogeneity analysis.

The research findings indicate that: (1) The digitalization level of the manufacturing
industry shows a fluctuating upward trend, while carbon emissions intensity exhibits a
declining trend year by year. Specifically, capital-intensive manufacturing and the western
regions have higher carbon emissions intensity, whereas technology-intensive manufacturing
and the eastern regions have relatively higher digitalization levels. (2) Empirical results
demonstrate that the increase in digitalization levels significantly reduces manufacturing
industry carbon emissions intensity. This conclusion remains robust after considering
endogeneity, the influence of extreme values, and the substitution of core explanatory

variables and dependent variables. (3) Mechanism tests reveal that the increase in
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digitalization levels can reduce manufacturing industry carbon emissions intensity through
two pathways: lowering energy intensity and promoting industrial structural upgrading, with
the effect of reducing energy intensity slightly superior to that of promoting industrial
structural upgrading. (4) The impact of digitalization levels on manufacturing industry carbon
emissions intensity exhibits regional and sectoral heterogeneity. The effect of digitalization
levels on reducing carbon emissions intensity in the eastern and western regions is more
pronounced. The increase in digitalization levels can significantly reduce the carbon
emissions intensity of capital-intensive and technology-intensive manufacturing, but it has the
opposite effect on labor-intensive manufacturing.

Therefore, this thesis proposes the following policy recommendations: Firstly, the
manufacturing industry urgently needs to actively promote digital transformation and
facilitate the deep integration of digital elements. Secondly, to maximize the emission
reduction effect brought about by digitalization, differentiated digital low-carbon solutions
should be adopted to meet the needs of different manufacturing industries. Thirdly, digital
transformation should be based on regional development differences and tailored to local
conditions. Policymakers should consider applying appropriate policy inclinations and
incentives to the central regions, eliminating regional inequalities, and promoting nationwide

carbon emission reductions.
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