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Abstract

A rational delineation of different types of environmental regulation, coupled with an in-depth
exploration of their impact mechanisms on the adjustment of Xinjiang's industrial structure, is of significant
importance for addressing the environmental issues arising from the transfer of industries to ecologically
fragile areas in Xinjiang. This approach facilitates the orderly acceptance of both domestic and foreign
industrial transfers, thereby contributing to the realization of high-quality development in the region. This
study is based on panel data from 25 industrial sectors and 16 districts, cities, and prefectures in Xinjiang
from 2003 to 2020, and analyzes the measurement of heterogeneous environmental regulations and their
impact mechanisms on industrial structure. Firstly, environmental regulations are categorized into six types:
administrative-type, control-type, environmental investment-type, market-oriented-type, public
participation-type, and informal-type, based on market entities' behavior. Industrial structure adjustment is
defined as industrial transformation, rational allocation of production industrial factors, and enhancing
industrial production efficiency. Secondly, by examining the mediation of undertaking pollution-industry
transfers, internal pollution-industry transfers, and technological innovation, the study explores the effects
of heterogeneous environmental regulations and pollution-industry transfer technological innovation on
industrial structural transformation. By using technological innovation as a mediator, the study discusses
the mechanisms through which heterogeneous environmental regulations affect the rational allocation of
production factors and the improvement of production efficiency. Finally, by considering industrial
structure adjustment as a mediator, the study explores the environmental improvement effects, income
effects, and employment effects of environmental regulations on industrial structure. The study found that:

(1)The impact of environmental regulations on the transformation of industrial structure: O Both
administrative-type and informal-type environmental regulations have constrained the transformation of
Xinjiang’ s industrial structure, while market-oriented-type environmental regulations have facilitated it.
@ The intensity of heterogeneous environmental regulations has a stronger impact on industrial structure
transformation compared to other provinces. Administrative-type and control-type environmental
regulations, as well as an increase in relative intensity, have significantly suppressed Xinjiang's ability to
absorb domestic polluting industries, while also promoting the transfer of local polluting capacities to other
regions in Xinjiang, thus mitigating the inhibitory effect of polluting capacity on the transformation of
industrial structure. 3 The technological innovation effect serves as another significant mechanism
through which heterogeneous environmental regulations promote the transformation of industrial structure

in Xinjiang. The "forcing" mechanism, the "Porter effect," and the "comprehensive effect" have all



contributed to enhancing the technological innovation levels in Xinjiang. @) Administrative-type and
control-type environmental regulations exert a more pronounced inhibitory effect on the transformation of
the industrial structure in northern Xinjiang and national key development areas. In contrast, market
incentive-type environmental regulations and their relative intensity, as well as informal-type
environmental regulations, have a stronger positive impact on the transformation of industrial structure in
northern Xinjiang and national key development areas.

(2) The impact of environmental regulations on the rational allocation of industrial production factors:
(D Administrative-type and informal-type environmental regulations significantly promote the rational
allocation of industrial production factors, while market-oriented-type, environmental investment-type, and
public participation-type environmental regulations have a suppressive effect. @ The technological
innovation effect is an important mechanism through which heterogeneous environmental regulations
promote the rational allocation of industrial production factors in Xinjiang. Environmental regulations such
as administrative-type, environmental investment-type, and market-oriented-type environmental regulations,
which guide polluting industries to invest in innovative resources through governmental means, exhibit
more significant technological innovation effects. 3) The positive impact of informal-type environmental
regulations on the rational allocation of industrial production factors in southern Xinjiang is greater than in
northern Xinjiang, primarily due to the negative influence of the agglomeration effect of production factors
in the secondary industry in northern Xinjiang.

(3) The impact of environmental regulations on enhancing industrial production efficiency: @O
Control-type environmental regulations have a positive impact on enhancing industrial production
efficiency, while other types of environmental regulations have a negative impact. 2 Technological
innovation is a crucial pathway through which heterogeneous environmental regulations influence
improvements in industrial production efficiency; the effects of administrative-type and control-type
environmental regulations on technological innovation exhibit a U-shaped trend, while
market-oriented-type environmental regulations exhibit the opposite pattern. (3) The direct impact of
administrative-type environmental regulations on the production efficiency of heavily polluting industries
exhibits an inverted U-shaped trend. Environmental investment-type environmental regulations have
suppressed the improvement of production efficiency in lightly polluting industries. Additionally, public
participation-oriented-type environmental regulations have a significant negative effect on the production
efficiency improvements in both heavily and lightly polluting industries; however, the mediating effect of
technological innovation on production efficiency in lightly polluting industries is not significant.

(4) The social effects of environmental regulations on industrial structure: () Environmental
regulations have significantly improved regional environmental quality. During the initial stages of

industrial development, adjustments in industrial structure weakened the positive effect of environmental



regulations on environmental quality, but as industrial development levels increased, adjustments in
industrial structure began to reinforce the environmental improvement effects of environmental regulations.
@ Environmental regulations have significantly increased the overall per capita income level in Xinjiang
and have further promoted income level increases through the adjustment of industrial structure. 3 The
impact of environmental regulations on employment shifts from agriculture to industry is positively
moderated by the local level of industrial development; environmental regulations have led to a reduction
in industrial absorption of labor from the primary industry while conversely affecting the transfer of
industrial labor to the tertiary industry.

Based on the study of the impact of environmental regulation on industrial structure in Xinjiang, this
thesis proposes the following policy recommendations: (1) Establish a comprehensive technological
innovation system to fully leverage the 'forcing' effect of environmental regulations and the effect of
technological innovation. @  Use environmental regulations to constrain Xinjiang's reasonable
undertaking of domestic and international industrial transfers. 3 Establish an effective supervision and
constraint mechanism, optimize the organic combination of administrative control and market regulation
measures, continuously innovate and improve environmental regulation methods and measures, establish an
environmental policy risk assessment management mechanism, and an environmental information sharing
mechanism. The main contributions of this thesis are reflected in the following aspects: (D From the
perspective of "pollution output value," re-examine the impact mechanisms of Xinjiang's environmental
regulations, pollution industry transfers, and technological innovation on industrial structural
transformation. @  Further subdivide industrial structural adjustments into industrial structural
transformation, rationalization of production factors allocation, and enhancement of production efficiency.
From the perspective of technological innovation, analyze the impact pathways of heterogeneous
environmental regulations on the transformation of Xinjiang's industrial structure, rationalization of
production factors allocation, and enhancement of production efficiency. ) Further explore the ecological
environmental improvement effects, income effects, and employment effects of environmental regulations
on the impact of industrial structure.

Key words: Environmental regulation; Industrial transfer; Technological innovation; Industrial structure;
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