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ARTICLEINFO ABSTRACT

Keywords: China's regional economic development has become a regional agglomeration model. The implementation of

Economic agglomeration urbanization strategies promotes spatial concentration and catalyzes economic agglomeration. Due to the het-

C”b"r_‘ e"?i“i“m erogeneity of economic development at various spatial scales, economic agglomeration has different environ-

Ustgilzation " mental externalities. Peak carbon and carbon neutrality make it vital to explore these externalities in China’s

County-level cities P ¥ p : i y

Spatial Dubin model urbanization process, especially at smaller scales. This study uses a long time series of macro data for 42 counties
in Liaoning Province and constructs a dynamic spatial panel Dubin model to assess the impact of economic
agglomeration on carbon emissions, showing that agglomeration and emissions exhibit an “inverted N-shaped”
curve at the county level. There is a threshold of emission increases and reductions for economic agglomeration.
When economic agglomeration exceeds a threshold, it shows a significant emission reduction effect. After further
decomposition of spatial effects, economic agglomeration affects carbon emissions through two channels: the
direct and the indirect effect with urbanization as a mediator. There are also spillover effects of economic
agglomeration on carbon intensity, meaning that economic agglomeration impacts carbon emissions in the re-
gion and surrounding areas. The results provide a reference for development guidelines and emission reduction
policies at the county level, emphasizing the need to balance the economy and the environment in county
regional development.




1. Introduction

The adverse effects of extreme weather have made it necessary to
control global greenhouse gas emissions and mitigate climate change.
Greenhouse gas emissions are closely associated with human economic
activities, such as the utilization and conversion of resources, which are
a part of the urbanization process. Over the past 40 years, China has
experienced rapid urbanization, with the urbanization rate increasing
from 18 % in 1978 to 60 % in 2019 (NBS, 1979-2020). With the
implementation of urbanization strategies, the spatial and geographic
concentration of economic activities has created agglomeration. China’s
regional economic development process gradually experiences an eco-
nomic agglomeration pattern of “point to area, line to slice™ (Wang etal.,
2022). However, there are environmental constraints involved in eco-
nomic agglomeration. China’s rapid economic growth is accompanied
by a serious situation of continuous expansion in carbon dioxide emis-
sions and fossil energy consumption (Wang et al., 2018). Economic
agglomeration exhibits externality characteristics such as economies of

* Corresponding author.

scale and knowledge and technology spillover, which impacts energy
saving and emission reduction (Krugman, 1991; Hong et al., 2019).
Therefore, achieving both economic agglomeration and carbon emission
reduction simultaneously is an important step in allowing China to
participate in global governance, and it is also a key factor in shifting
China’s economy from high-speed to high-quality growth and achieving
green development in the long run (see Fig. 1).

China has formulated carbon emission reduction action plans mostly
from the state and province levels, specifically putting forward re-
quirements for different industries to reach carbon emission targets at
the provincial level, which leads to the neglect of relevant realities at
smaller spatial scales, such as at the county level, when formulating
policies (Cai et al., 2020). As a result, the administrative effectiveness
and spatial heterogeneity characteristics of the county are not observed
in combination with its leading industries in carbon emission reduction
efforts. This becomes the logical starting point for this paper to study
carbon emissions at the county level. In the administrative hierarchy of
China, there are five levels of government: central, provincial,
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