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Abstract

The governance of green circular economy is an important way to promote sustainable development of the life cycle.
However, existing research has not fully revealed the impact of each stage of the life cycle on the governance of green
circular economy, which has become a key issue in understanding and practicing sustainable development of the life cycle.
Therefore, this study aims to explore a green circular economy governance model from a life cycle perspective and quantify
the impact of each stage of the life cycle on green circular economy governance. This study used a spatial lag model for
empirical analysis, selecting a series of core variables, such as indicators of production stage, consumption stage,
abandonment stage, and recycling stage, as well as green service facilities. The results indicated that the p-values for all
years (except 2020) were greater than 0.05, indicating insufficient evidence of autocorrelation in the life cycle. The p-values
of LM spatial lag test and robust LM error lag test were both 0, showing that the spatial lag model was significant at the 1%
level. This discovery revealed a high correlation in the analysis of the impact of green circular economy governance. The
average correlation degree of all indicators was 0.6632, while the correlation degree of all indicators was 0.7010. In addition,
developed and resource rich regions could better achieve green governance, while open areas were more attractive to green
investment. The various stages of the life cycle have a significant impact on the governance of green circular economy, and
this quantitative evidence helps to scientifically and effectively promote the sustainable development of green circular
economy governance in the life cycle.
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the policy, industry, and technology levels to
achieve LSD [5-6]. In response to this gap, this
study focuses on the governance mechanism
and practical path of industrial parks as the
core object. The purpose is to reveal the
interactive and synergistic effects of
enterprises within the park in resource
circulation, energy conversion, and waste
disposal, as well as their mechanisms in
promoting Circular Economy (CE) and LSD. This
study innovatively integrates Life Cycle
Assessment (LCA) and CE theory to construct a
GCE governance framework at the park scale

1. Introduction

Faced with the dual pressures of
environmental degradation and resource
depletion, Green Circular Economy (GCE) has
become an inevitable trend in global economic
transformation. Especially in the process of
traditional industrial restructuring, the close
relationship between industrial production and
resource consumption is becoming increasingly
prominent, and the corresponding ecological
burden and environmental costs are also
sharply increasing [1-2]. In the context of

resource  depletion,  the  Sustainable  and uses a combination of quantitative and
Development of the Life cycle (LSD), as a qualitative methods to evaluate the
framework for evaluating the environmental environmental and economic benefits of

impact of products from raw material
acquisition, production, use to disposal,
provides a new perspective for promoting

governance strategies. The importance of
research lies in its ability to provide scientific
basis for policy makers, feasible life cycle

efficient resource recycling and minimizing
environmental impact [3-4]. However, there
have been no systematic and strategically
comprehensive research results on how to
build an effective GCE governance system at

environmental management strategies for
industrial parks and enterprises to achieve
efficient resource recycling and rapid
construction of ecological civilization.

214 1228



\

Journal of Power Technologies 0% (3) (2025) 2% -- 228

The research content consists of four parts.
Part 1is an overview of GCE governance for LSD.
Part 2 provides a detailed discussion on GCE
governance towards LSD. Part 3 is an
experimental verification of the content of Part
2.Part 4is a summary of the content and points
out the shortcomings.

2. Related works

GCE governance for LSD, as a development
model that balances economic, social, and
environmental benefits, has attracted
widespread attention worldwide. Christensen
T B proposed that designing urban CE policies
and planning methods is an emerging research
field, with the aim of contributing to existing
literature by analyzing multiple forms of
governance. It could support and promote the
transition from city level to CE. Municipal
departments could serve as key change drivers
to support and promote the transition to a CE[7].
Sundqvist A Het al. investigated the challenges
of sustainable governance of plastic food
packaging. Although the CE covered the entire
life cycle of food packaging, the beginning and
end of the life cycle received the most attention,
and only limited policy measures focused on
the consumption stage [8]. Termeer et al.
proposed a coherent conceptual framework for
the continuous transformation and
transformation brought about by small win

accumulation, bridging the gap without
analyzing  potential = mechanisms. The
accelerated transformation from linear

economy to CErequired a transformation of the
governance system of linear organizations
themselves [9]. Campbell Johnston K et al. have
limited critical understanding of the
recyclability of the system. Therefore, they
have continuously improved recycling and
sustainability goals beyond individual product
lifecycles, more transparent and inclusive
governance systems, and more focused on
adequacy strategies, such as designing
durability and broader transformations of
transportation modes [10]. Zhou JG et al.
proposed a systematic green assessment
method from the perspectives of resources and
economy. It did not rely on the number of
components, nor did it require a significant
resource and economic consumption. This

study promoted sustainable and clean
production and applying this method to series
and parallel systems could evaluate system
reliability [11].

The concept, principles, and strategies of GCE
provide a new approach to addressing the
contradiction between economic development
and environmental protection that the world is
currently facing. Bigliardi B et al. contributed to
existing literature on consumer behavior and
CE by studying the factors that determine the
green purchase intention of refurbished
smartphones. Psychological factors such as
perceived green value and environmental
knowledge are the most powerful predictors of
green purchase intention for refurbished
smartphones. However, social and emotional
factors such as collectivism, subjective norms,
and environmental concerns would not affect it
[12]. Rietzler et al. investigated the selective
non-destructive dissolution and recovery of
polyamide fibers from mixed textile waste
using a CaCl2/ethanol/water solvent system
based on polyamide complexation and complex
dissociation. PA could remove numerous
calcium previously bound through
complexation by simply adding water to
precipitate de- complexing. The recycled
polyamide exhibited similar properties to the
original polyamide [13]. Kharola S et al. applied
the multi criteria decision-making method.
Compared to minimizing and handling food
waste in the later stages of the food supply
chain, waste prevention in the early stages
received more attention. The individual
intensity of standards in the food supply chain
might affect waste generation at various levels
and have a significant impact on waste
reduction [14]. Lim J S et al. introduced the
virtual special, which covers some of the latest
developments in six sustainable areas: energy
systems, waste management, water
management, agriculture and urban food
supply, CE, and clean technology. The purpose
was to briefly introduce the research
achievements in this field and the virtual
special issue of this Journal of Clean Production
[15]. Marrucci L et al. evaluated the impact of
Green Human Resource Management (GHRM)
on CE, environmental and economic
performance, and organizational
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environmental reputation. GHRM helped to
transition towards a CE, unaffected by external
factors like market demand, competitor
commitments, or technological support. This
study not only elucidated the relationship
between human capital and CE, but also firstly
combined GHRM  with  environmental
management systems [16].

In summary, there are still some shortcomings
in the current research on GCE governance,
such as incomplete analysis of specific
implementation strategies and regional
adaptability. To promote LSD, this study
proposes the development of more precise
policy tools and the exploration of localized
governance models through case studies to
enhance interdisciplinary integration and
explore the optimal balance point of economic,
environmental, and social benefits.

3. Construction of GCE governance
model and variable design from the
perspective of lifecycle

This study constructs a governance model for
GCE from the perspective of the life cycle,
explores the relationship between LSD and GCE,
and analyzes the correlation mechanism
between sustainable development and GCE,
attempting to reveal its essence. Based on the
results of model construction and mechanism
analysis, representative variables are selected,
and the data sources are identified. This study
aims to provide new evidence for GCE
governance and open up new perspectives for
achieving LSD on a global scale.

3.1 Model construction of GCE
governance methods

When constructing the GCE governance model,
this study takes into account production,
consumption, waste, and recycling processes.
The production stage focuses on the
sustainability of raw materials and energy
efficiency during the production process. The
consumption stage mainly examines the
efficiency and durability of product use. The
core of the abandonment stage is the recovery
rate and treatment efficiency of the product.

The cycle stage focuses on the remanufacturing
ability and reuse frequency of the product.
These factors can be quantified and used as
input variables for the model. The output
variables of the model are performance
indicators of GCE throughout the entire life
cycle, such as resource utilization efficiency,
energy utilization efficiency, and waste
reduction, aiming to comprehensively evaluate
the effectiveness of achieving sustainable
development [17-18]. The expression of the GCE
governance model is equation (1).

27 27
Y, = BX,+pY WY, +00 WX, +u+2+& (1)
J=1 J=1

In equation (1), ! represents time. i and /
are different regions. X and Y are the
explanatory and dependent variables for a

certain stage. /' is the effect matrix. B s
the regression coefficient of X . # and 0
are the full cycle regression coefficients for ¥
and X, respectively. # represents the full

cycle effect. 4 represents the time effect. €
is the disturbance of the full cycle error. When
there is a lag term in the governance model, to
ensure the accuracy of the marginal impact of
the explanatory quantity, it can be decomposed
through the full cycle effect. Different stages in
the entire cycle have correlations, and the
closer the stages are, the greater the
correlation. Therefore, bivariate Full Cycle
Correlation (FCC) is chosen to analyze the
characteristics of the full cycle correlation, as
shown in equation (2).

1= 220w, (=R, =)/ 5 2w, (2)
== =t j=1

In equation (2), * and y respectively
represent the observed values of the
corresponding stages.  is a sample review.

2
5" is the variance. W is the effect matrix.
is the FCC coefficient. The local FCC calculation
formula for bivariate is equation (3).

n
L=z w2, 3)
=1

In equation (3), % represents the normalized
variance of the observed values in stage ,and
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% is the

correlation.

1.
same. i represents local

| Promoting the development of green circular
economy

r-———— - = 1
| Manager |
I Governance I

Figure 1 Life cycle process

In Figure 1, starting from the production stage,
the collection and use of raw materials
determine the starting point of production. The
resource consumption and environmental
protection measures in this stage have a
significant impact on the entire lifecycle. Then
entering the consumption stage, the use and
consumption situation of the product, as well
as the level of consumption and environmental
awareness, have influenced the development
of GCE. In the waste stage, the recycling and

3.2 Analysis of the correlation
mechanism between sustainable
development and GCE

The process of the life cycle is a continuous
process, as shown in Figure 1. The objects in
contact during the life cycle can be resources,
products, consumption methods, and recycling.

; . 1
Resource consumption and environmental |
| protection measures I

disposal of products determines the
subsequent utilization of waste products.
Resource recycling and waste treatment have a
profound impact on environmental and
economic governance. Then comes the cycle
stage, where the re-manufacturing and reuse
of products determine whether their life cycle
can be sustained, and the practice of CE affects
the possibility of sustainable development. In
this process, the construction and utilization of
green service facilities play a role in promoting
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and supporting [19-20]. Economic governance,
especially for GCE, has a decisive impact on the
management of the entire life cycle and affects
the realization of sustainable development.
GCE serves as amodern economic model. Under
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Figure 2 The GCE impact

Figure 2 shows the special impact effect, which
includes resource reuse effect, environmental
benefit effect, and economic benefit effect in
the direct Positive Impact Effect (PIE). Direct PIE
can enhance the complementarity between
ecological environment and economic
development and improve resource utilization
efficilency. Indirect PIE includes ecological
benefits, social effects, technological
innovation effects, and employment effects. In
the negative impact effect, it includes the
theoretical characteristics of the effect,
overuse effect, technical problem effect, etc.

3.3 Variable selection and data

sources

By analyzing the GCE governance model from a
life cycle perspective, selecting variables and

the premise of meeting general characteristics,
its impact on social sustainable development
also has multiple impact effects, as shown in
Figure 2.

iiiiiiiiiiiiiiiii

data, this study selects the dependent variable
as overall economic benefits, including
production and environmental benefits. Data
from 18 provinces over the past 12 years are
selected. The data is sourced from the National
Economic and Social Development Statistical
Bulletin and the China Environmental Statistics
Yearbook. The core explanatory variable of this
study is the degree of implementation of GCE,
aimed at measuring the level of development
and coverage of GCE in various regions. To
evaluate the implementation level of GCE, the
annual resource recovery and reuse rate in each
region are selected as indicators, and the
multiplication of resource recovery and reuse
rate is used as a measure of the implementation
level of GCE. The datais sourced from the China
Environmental Protection Yearbook over the
years. Table 1 shows the influencing factors and
corresponding indicators of economic benefits.
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Table 1 Factors and corresponding indicators related to economic benefits

Influencing Factors Corresponding Indicators Indicator Annotation

GDP

Economic GDP Growth Rate
Governance Level
Sustainability Index

Raw Material Usage
Production Stage
Energy Utilization Rate

Product Use Times
Consumption Stage
Product Lifespan

Product Recovery

Waste Stage Quantity

Product Disposal Method

Product Re-manufacturing

Recycle Stage Quantity
Product Reuse Times
Green Service Facility

Green Service Quantity

Facilities Green Service Facility
Utilization Rate

Reflects the total economy of the region
Reflects the economic growth rate of the
region

Reflects the degree of sustainable
development in the region

Reflects the consumption of resources
during production

Reflects the energy use efficiency in
production

Reflects the usage efficiency and
consumption level of the product
Reflects the durability and quality of
consumption of the product

Reflects the recovery ability of the
product

Reflects the handling method after
product disposal

Reflects the re-usability of the product

Reflects the possibility of product reuse
Reflects the construction of green
service facilities in the region

Reflects the usage efficiency of green
service facilities in the region

In Table 1, the construction of the GCE
governance model requires  selecting
appropriate influencing factors and
corresponding variables. The level of economic
governance is the primary consideration factor,
and regional gross domestic product and GDP
growth rate reflect the total economic output
and growth rate. The Sustainable Development
Index (SDI) reflects the level of emphasis placed
on environmental protection and social justice.
The number of raw materials used and energy
utilization rate during the production stage, as
well as the frequency and lifespan of product
usage during the consumption stage, are
important indicators of resource consumption,
energy efficiency, and consumption level. The
amount of product recycling and disposal
methods during the waste stage reveal the
situation of effectively managing product
waste, in order to achieve maximum utilization

of resources. The quantity of re-manufactured
products and the number of times they are
reused during the cycle stage reflect the
product's re-usability and indicate whether the
product can enter the next life cycle. The
quantity and utilization rate of green service
facilities reflect the construction and
utilization of green service facilities in the
region and are an important component of
promoting sustainable development of GCE.
These influencing factors and corresponding
variables are the foundation of empirical
analysis and an important tool for
understanding the GCE mechanism within the
life cycle and economic governance system.
After eliminating heteroscedasticity, the study
logarithmized the data and obtained the
variables and indicators. Table 2 shows the
specific information.
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Table 2 Variable names and indicators

Variable Name Abbreviation Corresponding Indicator
Economic Governance Level GDP Regional GDP
Production Stage PRD RMU as a Proportion of Regional GDP
Consumption Stage CS PUT as a Proportion of Regional GDP
Waste Stage WST PRA as a Proportion of Regional GDP
Recycle Stage RCL PRQ as a Proportion of Regional GDP
. S F i P i f Regional
Green Service Facilities GSF GSF Quantity as a Proportion of Regiona
GDP
Sustainable Development SDI SDI
Empirical Analysis Control .
. GDP_C GDP Control Variable
Variable 1
Empirical Analysi 1 .
mpirical Analysis Contro GR_C GDP Growth Rate Control Variable
Variable 2

In Table 2, when studying GCE governance from
a lifecycle perspective, this study selects a
series of key variables. Firstly, GDP is used to
measure the level of Regional Economic
Development (RED). This study considers
Product Research and Development (PRD),
Consumption Stage (CS), Disposal Stage (WST),
and Recycle Stage (RCL) as key stages of the life
cycle. The indicators for these stages are the
proportion of Raw Material Usage (RMU),
Product Usage Time (PUT), Product Recycling
Amount (PRA), and Product Re-manufacturing
Quantity (PRQ) in regional GDP. These reflect
the resource utilization and management of the
region at various stages of its life cycle. In
addition, the Green Service Facility (GSF)
variable was introduced to reflect the region's

investment and management of green facilities.

To comprehensively evaluate the sustainable
RED, a comprehensive indicator SDI reflecting
the 3D development of economy, society, and
environment is used. In addition, GDP and GDP
growth rate are introduced as control variables
to eliminate other factors, making the analysis
accurate and comprehensive.

4. Analysis of GCE governance
methods for LSD

Inthe application of LSD in GCE governance, the
empirical basis and feasibility of relevant
governance methods are first confirmed
through model identification effect analysis.
Further, the key influencing factors of these
methods in promoting GCE are analyzed to
promote the formation and optimization of
effective governance strategies and thereby
promoting the transformation and sustainable
development of green economy.

4.1 Analysis of model recognition
effect

When analyzing the GCE governance model
from the perspective of the life cycle, the
recognition effect of the model is analyzed
from two directions: Moran's index and model
recognition test. Table 3 shows the Moran
index.
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Table 3 Moran index test results

Year Moran’s Index Value Statistic Value P Value
2014 -0.225 -1.382 0.082
2015 -0.235 -1.397 0.082
2016 -0.444 -1.542 0.069
2017 -0.227 -1.429 0.075
2018 -0.21 -1.312 0.095
2019 -0.203 -1.27 0.102
2020 -0.261 -1.7 0.048
2021 -0.24 -1.548 0.068
2022 -0.239 -1.538 0.069

In Table 3, the Moran index values for GSF
construction from 2014 to 2022 range from -
0.203 to -0.444, indicating that the distribution
of GSF is mainly dispersed. The statistical
values for all years are negative, indicating a
significant bias in life cycle randomness. Except

for 2020, all other years had p>0.05, indicating
insufficient evidence of autocorrelation in the
life cycle. Table 4 shows the model
identification test results in the empirical
analysis of economic governance.

Table 4 Model recognition verification results

Identification Test Statistic Value P Value
LM Spatial Error (LM-SE) 0.014 0.904
Robust LM Spatial Error (RLM-SE) 0.249 0.609
LM Spatial Lag (LM-SL) 46.279 0
Robust LM Spatial Lag (RLM-SL) 46.539 0
Hausman Test -31.06 /
SDM-SAR-LR 4] 0
SDM-SEM-LR 39.88 0
Both Ind-LR 20.85 0.0357
Both Time-LR 442.79 0
Wald Test 4474 0

In Table 4, the p-values of LM-SL and RLM-SL
are both 0, proving that the lag model is
significant at the 1% level. However, the p-
values of LM-SE and RLM-SE are greater than
0.05, indicating that the error model is not
optimal. The SDM-SAR-LR and SDM-SEM-LR
tests indicate that the spatial-lag and spatial-
error terms in the spatial Durbin model are
significant. Both Ind-LR and Time-LR tests
indicate that the model fit differs significantly
when considering individual and time effects.
Finally, the Wald test also showed significant
results, further validating the selected model.

4.2 Analysis of the effectiveness of
governance methods

This study uses empirical analysis methods to
analyze the impact of influencing factors at
different stages of the life cycle on the GCE
governance strategy  for sustainable
development. The decomposition results of the
total effect of life cycle influencing factors are
shown in Figure 3.
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(a) Heat map of total effect decomposition results
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(b) Heat map of matrix decomposition results of the impact of each stage of

the lifecycle on the governance effect of green circular economy
Figure 3 Comprehensive heat map of lifecycle stage-specific and total impact on GCE governance effect

In Figure 3 (a), each stage of the life cycle has a
significant impact on GCE governance,
indicating that the production, consumption,
disposal, and recycling stages actively promote
the green economy. Regions with high levels of
economic development have a higher level of
green governance. Although the degree of

openness to the outside world, the
improvement of environmental protection
facilities, and the application of green
technologies have had arelatively small impact,
they have all positively promoted sustainable
development. However, the impact of resource
richness on green governance is negative, and
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due to the uniqueness and scarcity of resources,
resource rich areas may not be able to better
achieve green governance. In Figure 3 (b),
although there is a small indirect effect
coefficient on the positive impact of each stage
of the life cycle on green economic governance,
it overall promotes sustainable development.
The level of RED, degree of openness to the
outside world, completeness of environmental
protection facilities, application of green

technologies, and abundance of resources all
have a significant impact on green governance.
Especially in economically developed and
resource rich regions, green governance can be
better achieved, and open areas are more
attractive to green investment. In robustness
testing, the effectiveness of governance
methods from a life cycle perspective is Figure
4.

EcoCycle

SustainDev —

GreenEco

EconGov

EmpAnalysis

ProductReuse

GreenServFacilities —

Direct Effect Indirect Effect Total Effect

(a) Decomposition results of total effects under robustness test

EcoCycle

SustainDev —

GreenEco

EconGov

EmpAnalysis

ProductReuse

—10.5

GreenServFacilities —

Direct Effect Indirect Effect Total Effect
(b) Stability test results of the overall effect of green circular economy

governance

Figure 4 The effectiveness of governance methods from a life cycle perspective

Figure 4 (a) shows how factors such as economic
governance level, RED, industrial structure,
and degree of openness affect the effectiveness
of GCE governance. Improving the level of
economic governance is not only beneficial for
the ecological implementation and
environmental protection measures in the

local area, but also can have positive spillover
effects on surrounding areas. Figure 4 (b) shows
the application effect of GCE governance
methods in practice, and how these methods
are designed for the entire life cycle of
products or services. Through this approach,
the reduction of RMU has a positive impact on
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governance effectiveness, with positive effects
on economic governance level, RED level, and
GSF quantity, significantly improving the
overall effectiveness of GCE. Table 5 shows the
average  correlation  between  various
subsystems.

Table 5 The average correlation between various
sub-systems of the ecological environment and
economic development

Subsystem Indicator Average.
Correlation

Lifecycle Y1 0.6896

Sustainability Y2 0.6582

GCE Y3 0.6837
Y4 0.7033
Y5 0.7006
Y6 0.6109
Y7 0.6499
Y8 0.6536

Economic Y9 0.6529

Governance Y10 0.6145
Y11 0.6594
Average 0.6632
Total 0.7010
AH. 0.6595
Indicators

In Table 5, the correlation analysis shows that
the average value between each indicator
ranges from 0.61 to 0.70, which reveals the
degree of interaction among influencing
factors in GCE governance. The economic
governance subsystem is highlighted with a
correlation degree of 0.7033, demonstrating
the importance of economic governance in GCE
governance. The average correlation degree of
all indicators is 0.6632, and the correlation
degree of the complete indicator system
reaches 0.7010. However, the exploration of
the correlation between the influencing factors
at each stage of the life cycle should only be
considered as part of the analysis. More
importantly, research should shift towards
designing and adjusting governance methods
for each stage of the life cycle, as well as the
specific effectiveness of these methods in
practice. In empirical analysis, this study
analyzes from two perspectives: the target
layer and the criterion layer, and compares the
production system and the circulation system,
as shown in Figure 5.
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Figure 5 Analysis of the number of GSFs

In Figure 5, in 2022, the GSF penetration rate of
production systems in various regions (49.538%
-71.334%) is significantly better than that of
circular systems (28.666% -50.462%), with
Beijing, Hubei, and Shaanxi being the most
prominent. According to the analysis system
criteria, the production stage has the highest
number of GSFs, accounting for 28.74%,
followed by the abandonment stage,
accounting for 28.24%. Although there are
many production activities in Beijing and
Shanghai, the number of GSFs in their
production stages is relatively small. On the
contrary, the number of abandoned facilities in

Inner Mongolia, Ningxia, and Xinjiang exceeds
that in the production stage. Therefore,
emphasis should be placed on improving the
construction of GSF during the production and
disposal stages, and appropriate GCE
governance strategies should be developed
based on local conditions.

Using indicator analysis method, an in-depth
study is conducted on the industrial structure
adjustment of GCE governance in nine
provinces of China from 2016 to 2022, which is
reflected in the orderly development level of
cold chain logistics, as shown in Figure 6.
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Figure 6 Industrial structure adjustment in GCE governance from 2016 to 2022

InFigure 6, in the early stages of the production
cycle, optimizing design to improve product
maintainability = and  upgradability can
effectively extend the product life cycle and
reduce waste. This process not only finely
manages the demand for raw materials but also
improves the performance of the product
during use. This strategy helps to build the
industrial chain structure of GCE. During the
period from 2018 to 2020, due to the
implementation of relevant industrial
structure adjustment and optimization policies,

management at each stage of the life cycle and
the application of green governance measures,
the orderliness of the cold chain logistics
subsystem gradually stabilizes and shows a
trend of restorative growth.

This study continues to analyze the GCE
governance processes in nine provinces of
China from 2016 to 2022, particularly how to
optimize resource utilization and reduce waste
practices during the production phase. The
comprehensive effects of these provinces in
promoting governance measures at various

the macro-economy faced challenges of ¢ f the lif 1 h L Fi .
: . stages of the lifecycle are shown in Figure 7.
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Figure 7 The comprehensive effect of different provinces in promoting governance measures at various

stages of the life cycle
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Figure 7 shows the effective resource
allocation and waste management strategies
adopted by each province in the production
process. These strategies include setting strict
environmental standards, promoting clean
production technologies, and implementing a
CE production model, which to some extent
promotes coordinated development among
provinces and gradually forms a relatively
stable green industrial structure. In terms of
economic governance, by continuously
optimizing resource utilization efficiency and
waste disposal mechanisms during the
production stage, provinces have not only
improved the operational efficiency of related
industries such as cold chain logistics, but also
helped to reduce the burden on the
environment and promote the overall progress
of GCE.

5. Conclusion

In the context of promoting sustainable
development globally, the relationship
between LSD and GCE governance has become
a key research topic. With this as the goal, this
study took each stage of the life cycle as the
perspective and used empirical analysis to
study the impact of each stage of the life cycle
on GCE governance. The results showed that
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