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Abstract

China's intelligent manufacturing industry is a major pillar of the national economy, driving the country to transform
from being known as the "factory of the world" to becoming a global manufacturing power and significantly contributing
to sustainable economic growth. In these circumstances, the use of green supply chain management is an inevitable and
imperative strategic requirement. The research employed a quantitative methodology, surveying 397 Chinese intelligent
manufacturing enterprises to analyze the effects of green supply chain management and strategic procurement on
enterprise competitiveness. Filling a known gap in literature, the research formulated an analytical framework to analyze
the combined effect of green supply chain practices and strategic procurement. Using SPSS and AMOS as data analysis
and structural model test software, this research empirically identified that strategic procurement was a partial mediator
between enterprise competitiveness and green supply chain management. The research confirmed that green supply chain
management had a positive effect on strategic procurement and enterprise competitiveness, and strategic procurement
had a positive effect on enterprise competitiveness. In general, these findings provide practical and theoretical
significance, leading smart manufacturing companies to learn how to use green supply chain management to improve
their competitiveness and providing useful references for policymakers and industry players who aim to promote
sustainable industrial development.

Keywords: Intelligent Manufacturing; Green Supply Chain Management; Strategic Procurement; Enterprise Competitiveness.

1. Introduction

Intelligent manufacturing enterprises are a core part of China's manufacturing industry and a core contributor to the
nation's strategic plan to transition from being an enormous scale of production to a world manufacturing giant. They
are a primary contributor to driving economic growth in a sustainable manner. However, the accelerated development
of the world economy brought about exhausted energy and natural resources and worsened global environmental
problems such as climate change and pollution, which are major threats to global sustainability [1] and China's long-
term policies. Therefore, green sustainable development has attracted more and more international concerns. With
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deteriorating environmental situations, the conventional model of high input, high consumption, and high pollution
has been proved to be non-sustainable, and consequently, the production sector has been forced to seek an urgent shift
towards cleaner environment development paths [2].

Green supply chain management has gradually become a key approach to fostering sustainable business
development and ensuring long-term competitiveness [3]. Apart from its historical connection with nature
conservation and corporate social responsibility, the green supply chain today is a strategic concept as an industrial
upgrading force, an incentive for national economic growth, and enterprise core competitiveness [4]. In today's market
situation of the present era, business competition is transforming towards supply chain competition, and hence there is
a need to adopt green supply chain approaches for competitiveness [5]. On this front, it is of very high importance to
frame procurement management and streamline procurement models to decrease operational expenditure and enhance
businesses' overall performance [6].

Following the introduction of the "Industry 4.0" strategy by Germany, China also launched its counterpart,
"Made in China 2025" [7], in 2015 to speed up the smart transformation of its manufacturing industry. This action
has been complemented with policy papers like the "14th Five-Year Plan for the Development of Intelligent
Manufacturing" [8] that target acquiring more than 50% stakes of large-scale enterprises' intelligent
manufacturing by 2025. Market estimates also target this exponential growth, with the estimate of China's
intelligent manufacturing business value reaching some 5.8 trillion yuan by 2026 [8]. These intricate policy rules
and immense capital promotion have provided a solid basis for the industry's further growth. Apart from this, due
to increasing global labor costs, Chinese enterprises are being forced more and more to achieve efficiency and
lower the cost of operation with automation and smart solutions. Against this backdrop, research into factors
affecting green supply chain management of smart manufacturing companies is not only important for elevating
the competitive edge of enterprises but also for promoting sustainable development in accordance with China's
national strategic aspirations.

In August 2024, the State Council of China released the "Opinions on Accelerating the Comprehensive Green
Transformation of Economic and Social Development," followed by a September 2024 policy paper by the Ministry of
Ecology and Environment, both of which reaffirmed the country's resolve to propel green and low-carbon industries
and promote green supply chains [9, 10]. These guidelines strongly promote collective innovation, which aims to
decrease pollution and carbon emissions together while placing significant emphasis on support for the advanced,
smart, and green industrial transformation process. The execution of these tangible and supportive policies not only
defined the strategic map for China's progress in the green supply chain but also gave obvious channels and incentives
to the relevant industries to adopt comprehensive green supply chain management practices. All of these efforts
significantly contributed to driving the industries toward sound growth as well as industrial growth in coordination
with China's overall environmental and economic objectives.

Despite the growing importance of green supply chain management in research and business, literature has
richly focused on other aspects but largely neglected its effects on social performance, with a clear gap in the
existing literature [11-13]. Of particular interest, strategic procurement as a component of green supply chain
management and its effects on business competitiveness remain mostly untapped. Much of the current research
addresses green supply chain management and strategic procurement separately as topics, leading to a partial
picture of how their integration can be leveraged in order to enhance performance and produce innovation for
smart manufacturing companies. To fulfil these research deficiencies and to raise the academic consciousness of
green supply chain management, strategic procurement, and enterprise competitiveness, this research follows
three general objectives:

e To build an efficient process model for the accomplishment of green supply chain management among enterprises.

e To uncover the mechanisms by which green supply chain management and strategic procurement impact enterprise
competitiveness

e To examine the mediating functions of green supply chains and strategic procurement in determining the
competitiveness of Chinese intelligent manufacturing enterprises.

By accomplishing these goals, this research hopes to contribute practical suggestions to companies that want to
utilize effective green supply chain management strategies and maximize their competitive edge in the increasingly
sustainability-conscious industrial environment.

807



Journal of Human, Earth, and Future Vol. 6, No. 4, December, 2025

This research significantly contributes to the whole supply chain management system, which motivates researchers
and practitioners to pay special attention to the most important issues of enterprise integration, strategic purchasing,
and green supply chain management. The structure of the present study is arranged as follows: First, presents the
study, outlining the background of research, gaps, and objectives. Second, discusses literature and theory on green
supply chains, strategic buying, and enterprise competitiveness, forming research hypotheses. Third, presents the
research design, data gathering, sample determination, and data analysis procedure to ensure scientific validity and
reliability. Fourth, discusses and clarifies the findings of data analysis, and hypotheses are confirmed. Fifth, concludes
with an examination of the implications of the findings, theoretical and practical implications, highlights research
limitations, and proposes future research directions.

2. Literature Review
2.1. Literature Research Model

Based on a vast volume of literature on the effects of green supply chain management and strategic procurement
on enterprise competitiveness, the present research develops a mechanism model to describe the process of
constructing the platform of green supply chain management in Chinese intelligent manufacturing enterprises.
Focusing on the logic of "green supply chain—strategic procurement management—enterprise competitiveness," the
model captures the dynamic interplay among these elements by analyzing key factors including supplier selection and
administration, cost control and risk aversion, formulation and execution of purchase strategy, and market analysis and
forecasting. It further accounts for contextual factors, such as environmental policy and production and operations
management, to distinguish enterprise competitiveness across dimensions like market share, customer satisfaction,
brand impact, financial power, and innovation capability. The integrative framework tries to fill important gaps in
current literature and offer an encompassing framework for leading enterprises towards superior competitive
performance (see Figure 1).

Procurement
strategy formulatior
and implementatior
capabilities

Cost control and
risk management
capabilities

Supplier selection
and management
capabilities
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and forecasting
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Strategic Procurement

o 4
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chain competitiveness
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evaluation of Policy and management and Customer Financial
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Figure 1. Literature Research Model

2.2. Research Theory

The primary theoretical foundation guiding this study is sustainable development theory, originally articulated by
the World Commission on Environment and Development. This theory conceptualizes sustainable development as
meeting the needs of the present without compromising the ability of future generations to meet their own needs,
grounded in the core principles of fairness, sustainability, and commonality. As enterprises increasingly prioritize
sustainability, green supply chain management has become integral to promoting long-term development and
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competitive advantage. Sustainable development theory thus offers a robust and relevant framework for analyzing how
green supply chain management influences enterprise performance, underscoring its essential role in advancing both
environmental and organizational objectives [14].

2.3. Relationship Between Theory and Model

Sustainability, strategic management, and risk management theories together provide a robust conceptual
framework for examining the relationship between green supply chain management and enterprise
competitiveness. Within this framework, sustainable development theory elucidates how green supply chain
initiatives can enhance corporate performance and serve as a key pathway for enterprises to embody sustainable
development principles in practice [15]. Strategic procurement, as a crucial element of strategic management,
plays a pivotal role in facilitating green supply chain management by enabling enterprises to fulfill their social
responsibilities, mitigate environmental impacts, and achieve stable, long-term growth alongside economic
gains—all of which align with the fundamental tenets of sustainable development theory [16]. Accordingly, both
green supply chain management and strategic procurement can be regarded as practical extensions of sustainable
development theory, jointly providing a strong theoretical basis for analyzing their influence on corporate
performance and competitiveness [17].

2.4. Green Supply Chain Management on Enterprise Competitiveness

Green supply chain management (GSCM) is integral to bolstering the competitiveness of manufacturing
enterprises by mitigating environmental damage, enhancing resource efficiency, and lowering carbon emissions and
waste. By incorporating sustainable practices across all supply chain activities, GSCM enables companies to achieve
long-term development goals while simultaneously improving their market position. Recent research offers a
diversified and in-depth exploration of how these green initiatives contribute to enterprise competitiveness. In this
vein, traditional supply chain management, which can be considered an advanced form of GSCM, emphasizes the
coordinated actions of various stakeholders in promoting environmentally responsible practices within manufacturing
processes [18].

Existing studies have demonstrated that green supply chain management (GSCM) technologies support
manufacturing enterprises in achieving a balance between economic growth and environmental protection, with their
influence on business performance increasingly recognized [19, 20]. Empirical analyses have further shown that
implementing GSCM across both upstream and downstream segments of the supply chain significantly enhances
environmental innovation and strengthens enterprise competitiveness. Specifically, increased investment in
environmental performance within these supply chain links contributes to improved competitive advantage [21].
Moreover, GSCM practices have been found to exert a significant positive effect on overall enterprise performance,
particularly in terms of market and financial outcomes. Building upon these findings, this study proposes the following
research hypothesis:

HI1: Green supply chain management has a positive impact on enterprise competitiveness, which means that
enterprises with a higher level of green supply chain management have an advantage in improving competitiveness.

2.5. Strategic Procurement Management on Enterprise Competitiveness

Drawing on both the findings of previous scholars [20] and survey interview results, this study conceptualizes
strategic procurement capabilities across four key dimensions: supplier selection and management, cost control and
risk management, procurement strategy formulation and implementation, and market analysis and forecasting.
Strategic procurement management emerges as a critical driver of enterprise competitiveness by enhancing
organizational performance and strengthening relationships with suppliers. A growing body of empirical evidence
demonstrates that higher levels of strategic procurement are positively correlated with improved corporate outcomes,
as enterprises adept at strategic procurement not only communicate more effectively with suppliers but also achieve
cost reductions and foster innovation. The level of strategic procurement reflects an enterprise’s capacity to secure
competitive advantages through supplier collaboration and process optimization, leading to cost savings, improved
product quality, and greater innovation—all of which bolster market position [22]. For instance, empirical research has
shown that strategic procurement management significantly contributes to corporate performance by reducing costs,
improving supply chain coordination, and increasing overall competitiveness [23]. These findings indicate that
strategic procurement transcends simple cost control, encompassing broader objectives such as supply chain efficiency
and risk mitigation. By systematically refining procurement processes and supplier strategies, firms can enhance
quality, productivity, and long-term competitive advantage. On this basis, the present study formulates the following
research hypothesis:

H2: Strategic procurement management has a positive effect on enterprise competitiveness, which means that
enterprises adopting strategic procurement management practices have an advantage in improving competitiveness.
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2.6. Green Supply Chain Management on Strategic Procurement

Despite limited academic exploration, recent studies offer meaningful insights into the impact of green supply
chain management (GSCM) on strategic procurement. For instance, Nagel (2002) investigated the integration of
environmental quality within OEM supply chains and demonstrated a positive correlation between green purchasing
and sustainable supply practices [24]. Relatedly, Yang Zhen (2022) examined green procurement in power grid
enterprises, illustrating how group procurement strategies can drive a green transformation within supply chain
processes [25]. All these findings indicate that GSCM influences strategic procurement in multiple dimensions: it
enhances environmental performance and corporate social responsibility, refines procurement strategies, strengthens
brand image, reduces environmental risks, and improves operational efficiency. In essence, enterprises that invest in
comprehensive GSCM practices are better positioned to make informed strategic procurement decisions that
ultimately bolster their competitive advantage. Thus, the hypothesis below is proposed:

H3: Green supply chain management has a positive effect on strategic procurement, which means that enterprises with
higher levels of green supply chain management have advantages in strategic procurement choices.

2.7. Mediating Role of Strategic Procurement Management

To fully understand the impact of green supply chain management (GSCM) on enterprise competitiveness, it is
essential to examine the mediating role of strategic procurement management, which helps uncover the underlying
mechanisms linking GSCM practices to competitive outcomes. As a core organizational capability, strategic
procurement enhances a firm’s ability to leverage external resources during the implementation of green supply chain
initiatives, thereby contributing to sustained improvements in competitiveness [26]. Importantly, strategic procurement
is not solely an internal enterprise function but a collaborative effort between firms and suppliers throughout the
supply chain, reinforcing its influence on enterprise performance. By making informed and strategic procurement
decisions, firms can effectively bridge the relationship between GSCM and competitiveness, leading to optimized
performance outcomes [27]. Existing studies have consistently highlighted the significant mediating role of strategic
procurement in strengthening the positive effect of GSCM on enterprise competitiveness.

3. Research Methodology
3.1. Research Design

This research adopts a cross-sectional research design and uses a questionnaire to survey intelligent manufacturing
enterprises, adopts a quantitative approach, which is particularly well-suited for studies aiming to test relationships
between variables using statistical techniques. The overarching goal is to provide evidence-based insights that can help
enterprises develop and optimize green supply chains, thereby improving their overall competitiveness [28, 29].

3.2. Questionnaire

This study employed a questionnaire survey grounded in the proposed conceptual framework and utilized
convenience sampling as the primary data collection method [30]. Convenience sampling, a form of non-probability
sampling, involves selecting participants based on their accessibility and availability to the researcher. The East China
region was specifically chosen for respondent recruitment due to its advanced intelligent manufacturing sector,
comprehensive industrial chain, and strong capabilities in manufacturing and innovation. These regional
characteristics offer unique advantages for promoting green and low-carbon supply chain practices. Accordingly,
intelligent manufacturing enterprises in East China were identified as the focal research subjects, enabling the study to
capture relevant insights from a context particularly well-suited to examining green supply chain management and
strategic procurement.

3.3. Required Data and Sources

This study used a structured questionnaire to collect data from respondents in China, providing an empirical
foundation for examining green supply chain management practices within the region’s intelligent manufacturing
sector. A benchmark of 47,793 Chinese intelligent manufacturing enterprises—based on 2024 published figures—
served as a reference point for our analysis. The research focused on identifying the shortcomings in current green
supply chain management practices among enterprises operating, with a particular emphasis on how the integration of
strategic procurement management can enhance enterprise competitiveness. By directly engaging with industry
practitioners, the study aims to supply robust theoretical support and actionable insights to guide the implementation
of more effective green supply chain strategies.

3.4. Sampling Techniques

According to the sample size estimation, a total of around 397 smart manufacturing companies were a
representative sample from the population of companies in China as a whole. Such a sample provides a credible
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and efficient analysis of the interrelationship between green supply chain management, strategic purchasing, and
enterprise competitiveness. In this research, 500 questionnaires were sent and received back by 442. Following
data screening, 397 valid questionnaires were left where response rate and validity were 88.40% and 89.82%,

respectively (see Figure 2).
N

n=——; Getn=x397 (1)

T 1+N(e)?’

where: n: Sample Size; N: Population Size (Number of Intelligent Manufacturing Enterprises in China 47793);
e = Significance Level (0.05).

3.5. Methods of Data Analysis

This research conducted structural equation modeling and regression analysis to verify the structural model in
SPSS and AMOS and to examine the mediating role of strategic procurement between green supply chain
management and enterprise competitiveness. For the testing of convergent validity and composite reliability, average
variance extracted (AVE) and composite reliability (CR) were obtained for each dimension. Based on designated
criteria, a minimum of CR 0.7 and AVE 0.5 are required to provide evidence of sufficient convergent validity and
composite reliability.

Below is the calculation formula:
AVE = X(factor loadings?) / ((Z factor loadings)? + (X measurement error of each measurement variable)) 2)

CR = (Z standardized factor loadings)? / (£ standardized factor loadings)? + (X measurement error for each measured variable)) 3)

3.6. Data Analysis

Demographic analysis indicates relatively equal gender distribution, and respondents are predominantly of middle
age or younger—the most typical age among employees from Chinese intelligent manufacturing companies. Most
respondents have a bachelor's degree or below, and a significant number hold a master's degree, which can facilitate
their understanding of the survey questions. In addition, the average monthly income is mostly between 5000 and
10,000 RMB. The design of the questionnaire was informed by research expertise of the right sort, thereby ensuring a
well-informed perception of the then industry situation. Additionally, managerial-level respondents gave comments on
company competitiveness and strategy that also help ensure the validity and reliability of the data.

Demographic characteristics
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Figure 2. Descriptive Statistical Analysis of Population Characteristics (N =397)

The data shows that there is a mixed profile among the enterprises covered in the survey. They are approximately
25.44% government-owned and 34.01% privately owned. Based on longevity, 20.91% of the firms have been in
operation for 16-20 years, 19.40% for 11-15 years, and 20.15% for 6-10 years, showing a wide spectrum of
organizational maturity. Medium-sized firms dominate the sample. Moreover, they have a diversified business
network of their business partners—customers, banks and financial institutions, suppliers, and agents/distributors—
significant to their operational as well as manufacturing process.
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Analysis of the attributes of the interviewed companies
3.0 Frequency
= 2.5 Percent (%)
o .
5 2.0 Cumulative Percent (%)
=
E 1.5
0] =N
N
0.5 S—\_~ \ N
W0y e 5 2 ¢ & % ¢ & .z £ & z|& g ¢ & % & ¢t
£ € £ £ <£/§ § § § § § £ & § &/z =2 £ 5 % & &z
e B s I S} > > > > > > o 14 4 2 a. = g £ £ =
g g = 2 o W 2 g g5 2 2 &2 %2 5 £ £ & £ °
§ § & 5§ 5 ° ¢ L & T s g g g/ 8 » 2z & £z
st 2 3 = = - - 2 2 I S S a ] S =
8 E 7 25 S S - % 2 T X § =
s % 2g = 8 £ 5 2 L §
g = O e = < g 1 ]
= =2 o 5 2 B=
o = Q ;-
2 g < 3z = 5
S © 5 2
<
z £ 8
E 5
= g
M
Nature of the company/organization Years of establishment of Company/Organization
company/organization Employee Size Your company's main partners in production and
operation

Figure 3. Descriptive statistical analysis of company nature (N =397)

3.7. Scale Design

Drawing on prior studies [31, 32], this paper structures the green supply chain management scale into three
dimensions—supplier selection and evaluation, environmental policy and strategy, and production and operation
management and implementation capability—comprising nine items (Figure 3). In addition, informed by earlier
research [33] and interview outcomes, strategic procurement capability is segmented into four dimensions: supplier
selection and management capability, cost control and risk management capability, purchasing strategy development
and implementation capability, and market analysis and forecasting capability, which are measured by 13 items.
Furthermore, the enterprise competitiveness scale is formed on five dimensions—market share, customer satisfaction,
brand influence, financial competitiveness, and innovation ability—with 10 items assessing these constructs [34-38].

Table 1 demonstrates that the internal consistency of the subscales measuring green supply chain management,
strategic procurement, and enterprise competitiveness is robust, with most reliability scores exceeding 0.7. Each
questionnaire item shows a total correlation coefficient (CITC) above the 0.3 threshold, further affirming the
instrument’s coherence. The overall Cronbach's alpha of 0.957, coupled with a KMO value of 0.916, indicates the
strong reliability and stability of the survey. In terms of convergent validity, all standardized loading coefficients are
above 0.5, each variable’s composite reliability (CR) exceeds 0.7, and the average variance extracted (AVE) is above
0.5. These results collectively indicate that the measurement model meets established standards for reliability and
convergent validity. Details are as follows:

e The reliability analysis for green supply chain management, as presented in the following table, demonstrates
strong internal consistency across all measured dimensions: the Cronbach’s a coefficient for supplier selection
and evaluation is 0.844, for environmental policy and strategy is 0.861, and for production and operation
management and implementation capability is 0.856. Since all three coefficients exceed the accepted threshold
of 0.7, the results indicate that the questionnaire demonstrates a high level of reliability, confirming that the
measurement of green supply chain management constructs in this study is both robust and consistent.

e The reliability analysis for strategic procurement, as detailed in the following table, indicates strong internal
consistency across all measured dimensions: the Cronbach’s o coefficient for supplier selection and
management ability is 0.878, for cost control and risk management ability is 0.857, for procurement strategy
formulation and implementation ability is 0.869, and for market analysis and forecasting ability is 0.901. Since
all four Cronbach’s a coefficients exceed the widely accepted threshold of 0.7, the results confirm that the
strategic procurement constructs in this study are measured with a high degree of reliability, thereby validating
the robustness and consistency of the questionnaire.

e The reliability analysis of enterprise competitiveness, as presented in the following table, demonstrates strong
internal consistency across all measured dimensions: the Cronbach’s o coefficient for market share is 0.839,
customer satisfaction is 0.890, brand influence is 0.900, financial competitiveness is 0.900, and innovation
capability is 0.815. Since all five Cronbach’s a coefficients exceed the commonly accepted threshold of 0.7, the
results indicate a high level of reliability for the questionnaire, confirming that the measurement of enterprise
competitiveness in this study is both consistent and robust.
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Table 1. Scale item description and reliability test

Vol. 6, No. 4, December, 2025

Dimension of

Standardized Cronbach'

Classify Subject CITC . AVE CR
measurement Factor loadings sa
Your company considers the environmental performance of suppliers as 0.657 0.726
. an important criterion for selecting suppliers : :
Selection and v duct : . cal perf luati
evaluation of our company conducts regular environmental performance evaluations 0.784 0.906 0.844 0.663 0854
suppliers of suppliers and adjusts supplier relationships accordingly
Your company encourages and supports suppliers to implement 0.702 0.8
environmental improvements ! :
Your company has a clear green supply chain policy or strategy in place 0.674 0.723
Environmental Relevant policies or strategies developed by your company include
Green Policy objectives to reduge environmental impacts, improve resource efficiency 0.784 0.882 0.861 0.681 0.864
supply . and promote sustainable development
. and strategies
chain v . . . .
our company's green supply chain policy or strategy is supported and 0.755 0.861
driven by senior leadership : :
Your company employs environmentally friendly technologies and
Production and processes in the manufacturing process to reduce energy consumption 0.713 0.778
operations and emissions
management and  Your company has an effective waste management and resource 0737 0.846 0.856 0.664 0.855
implementation  recovery system in place ) ’
capabilities Your company regularly assesses and manages environmental risks in 0735 0819
production and operations : !
Your company is able to establish long-term and stable relationships
with suppliers 0.696 0.766
Supplier Your company is able to accurately assess the quality, price and delivery 0.707 0.761
selection and time of suppliers ) ) 0878 0646 0879
management Your company is able to leverage supplier resources to achieve cost 770 0.847 ' ' ’
capabilities optimization and efficiency gains ) )
Your company is able to effectively handle communication and
coordination with suppliers 0.775 0.837
Your company can develop effective cost control strategies to reduce 0.630 0.722
procurement costs : !
Cost control and v is able to identi d as tential risks in th
risk management our company is able to identify and assess potential risks in the 0.675 0.785 0.857 0.604 0.820
. o procurement process and develop responses to them
Strategic capabilities - -
Your company can regularly review procurement contracts and supp lier
procureme . . 0.706 0.821
nt performance to ensure cost control and risk management effectiveness
Your company can develop procurement strategies and plans based on
Procurement corporate strategic goals 0.779 0.877
strategy Y is able to coordinate internal ¢ th
formulation and our company is able to coordinate internal resources to ensure the 0.740 0.808 0.869 0.691 0870
. . smooth implementation of procurement strategies
implementation . . .
capabilities Your company can monitor the implementation of procurement 0731 0.807
strategies and adjust and optimize strategies in a timely manner
Your company can accurately grasp market dynamics and trends, 0.796 0.85
. providing strong support for purchasing decisions ’ ’
Market analysis data analysis tools to predict market demand and pri
and forecasting can use data analysis tools to predict market demand and price 0.832 0916 0.901 0752 0.901
P fluctuations
capabilities . . . .
I can analyze competitors' purchasing strategies and adjust my own 0.783 0.834
purchasing plans : :
Your company's products or services have a high market share 0.697 0.791
Your company's products or services continue to grow in market share
Market share  within the industry 0.689 0.766 0.839  0.636 0.840
Your company's products or services are highly competitive in the
market 0.724 0.834
Your company is able to respond to and address customer issues and 0.778 0.826
needs in a timely manner : !
Customer The company's customers are highly satisfied with your company's 0.798 0.877 0.890 0729 0.890
satisfaction products or services ’ ’ ’ ’ :
The company's customers are more loyal to your company's products or 0.778 0.858
services ’ ’
Your company's brand has a high degree of popularity and reputation in 0.842 0.921
Enterprise the market ’ ’
competitiv ~ Brand influence  yoyr company's brand image can attract many new customers 0.805 0.871 0.900 0.755 0902
eness
Your company's brand image can retain many old customers 0.763 0.812
Cost control and efficiency improvements at your company help
improve profitability 0.828 0911
Flnapplal Your company can effectively manage and control financial risks to 0.803 056 0.900 0751  0.900
competitiveness  ensure financial stability ’ ’
Your company can rationally plan and use funds to reduce financial risks 0.777 0.827
Your company has a reasonable organizational structure and high 0.698 0.82
decision-making and execution efficiency ’ ’
Innovation Your company frequently develops or improves new products or
ability services 0.648 0.725 0.815 0.596 0.815
Your company can flexibly respond to market changes and adjust 0.653 0.768

strategies and plans in a timely manner
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4. Research Findings
4.1. Common Method Bias

Cross-sectional data was collected, with the questionnaire survey serving as the sole data source. To ensure the
internal validity of the research findings, the widely used Harman single-factor method was employed to test for
common method bias. The results, presented in Table 2, indicate that there were Thirteen factors with eigenvalues
exceeding 1. The initial variance explained by the largest factor was 72.342%, below the critical threshold of 50%.
Consequently, the results suggest that the study was not significantly affected by common method bias [39].

Table 2. Harman’s Single-Factor Test

Initial Eigenvalues Extraction Sums of Squared Loadings
Component
Total % of Variance Cumulative % Total % of Variance Cumulative %
1 16.685 30.898 30.898 16.685 30.898 30.898
2 4.115 7.621 38519 4.115 7.621 38519
3 2.719 5.035 43554 2.719 5.035 43554
4 2.575 4.768 48322 2.575 4.768 48322
5 1.971 3.650 51972 1.971 3.650 51972
6 1.681 3.113 55.086 1.681 3.113 55.086
7 1.633 3.025 58.111 1.633 3.025 58.111
8 1.458 2.701 60.812 1.458 2.701 60.812
9 1.382 2.560 63372 1.382 2.560 63.372
10 1.343 2.486 65.858 1.343 2.486 65.858
11 1.225 2.269 68.127 1.225 2.269 68.127
12 1.160 2.147 70275 1.160 2.147 70.275
13 1.116 2.067 72342 1.116 2.067 72.342

4.2. Basic Model Analysis

According to the theoretical model developed in this study, green supply chain management, strategic
procurement, and enterprise competitiveness were incorporated into a single structural equation model to empirically
test the proposed hypotheses. The model's fit indices indicate a strong overall fit: the absolute indices—y%df at 1.705,
RMSEA at 0.042, GFI at 0.877, and AGFI at 0.859—along with incremental indices—IFI at 0.953, TLI at 0.949, and
CFT at 0.953—and parsimonious indices—PGFI at 0.766, PNFI at 0.823, and PCFI at 0.878—all meet or exceed the
accepted academic standards (Table 3). This strong set of fit measures confirms the validity of the model and supports
the hypothesized relationships among the variables.

Table 3. Analysis of Fit Index of Structural Equation Modeling Model

Fitting indicators Evaluation criteria Test result
x2 - 1046.687
df - 614
Absolute fitting w2t <5 1.705
index RMSEA <0.01 0.042
GFI >0.80 0.877
AGFI >0.80 0.859
IFI >0.90 0.953
Value gdded fitting TLI ~0.90 0.949
index
CFI >0.90 0.953
PGFI >0.50 0.766
Parsimony fit PNFI >0.50 0.823
index
PCFI >0.50 0.878
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Figure 4. Plot of structural equation modeling test results

By setting green supply chain management (supplier selection and evaluation, environmental policy and strategy,
production and operation management, and implementation capacity); Strategic Procurement (supplier selection and
management capacity, cost control and risk management capacity, procurement strategy development and
implementation capacity, and market analysis and forecasting capacity); and Enterprise Competitiveness (market
share, customer satisfaction, brand impact, financial competitiveness, and innovation ability), the basic model not only

verifies the intrinsic relationship between the variables (Figure 4) but also paves the way for verifying the mediating
role of Strategic Procurement below.

4.3. Test of Hypothesis

Analyzing Table 4 reveals that the R? value for Strategic Procurement was 0.552, indicating that green supply
chain management explained 55.2% of the variance in Strategic Procurement. The R2 value for Enterprise

Competitiveness was 0.656, indicating that green supply chain management and Strategic Procurement explained
65.6% of the variance in Enterprise Competitiveness.

First, Table 4 illustrates the relationship between green supply chain management and Enterprise Competitiveness.
The path coefficient value (3=0.361) and t-value (t=3.914) indicate a statistically significant positive impact of green
supply chain management on Enterprise Competitiveness (p=0.000<0.001). These results provide robust empirical
support for hypothesis H1, leading to its acceptance. The research results, Firms that excel in green supply chain
practices are better equipped to meet consumer demand for environmentally friendly products, attracting a broader
base of green consumers and enhancing participation in value creation. This, in turn, drives the expansion of market
share and bolsters overall competitiveness. Consequently, the conclusion that green supply chain management exerts a
significant positive influence on enterprise competitiveness is both theoretically and empirically substantiated [23].

Secondly, Table 4 illustrates the relationship between Strategic Procurement and Enterprise Competitiveness. The
path coefficient value (B=0.508) and t-value (t=5.240) indicate a statistically significant positive impact of Strategic
Procurement on Enterprise Competitiveness (p=0.000<0.001). These results provide robust empirical support for
hypothesis H2, leading to its acceptance. The research results, by fostering stable, long-term partnerships with
multiple suppliers, strategic procurement enhances a firm’s capacity to manage and respond to supply chain risks and
unforeseen disruptions. This increased supply chain resilience and flexibility enables enterprises to maintain a
competitive advantage, even in the face of complex and volatile market environments.

Finally, Table 4 illustrates the relationship between green supply chain management and Strategic Procurement.
The path coefficient value ($=0.741) and t-value (t=8.773) indicate a statistically significant positive impact of green
supply chain management on Strategic Procurement (p=0.000<0.001). These results provide robust empirical support
for hypothesis H3, leading to its acceptance. The results presented indicate a significant positive relationship between
green supply chain management and strategic procurement. This finding highlights the pivotal role of green supply
chain management in providing a solid foundation for the effective implementation of strategic procurement within
enterprises [40].
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Table 4. Results of Direct Effect Test

Asume e cottiont SE CR P oeticent R Assumpton result
HI 0.319 0.082 3.914 ok 0.361 establish
H2 0.43 0.082 5.24 ok 0.508 0636 establish
H3 0.774 0.088 8.773 ok 0.741 0.552 establish

Notes: N=397. *p <0.05, **p <0.01, ***p <0.001

4.4. Analysis of the Mediation Model

In examining the mediating effect within the pathway from green supply chain management to Enterprise
Competitiveness via strategic procurement, the results reveal an indirect effect of 0.388. The 95% confidence intervals
obtained through both the bias-corrected percentile method [0.231, 0.611] and the percentile method [0.221, 0.590] do
not include zero, indicating that the mediating effect is statistically significant. The direct effect of green supply chain
management on Enterprise Competitiveness, after accounting for strategic procurement, is 0.342, with corresponding
95% confidence intervals ([0.079, 0.585] for the bias-corrected percentile method and [0.087, 0.593] for the percentile
method) also excluding zero (Table 5). These results confirm that strategic procurement serves as a significant partial
mediator between green supply chain management and Enterprise Competitiveness. Consequently, that strategic
procurement management plays a mediating role between green supply chain management and Enterprise
Competitiveness—is supported. all these processes underscore the partial mediating role of strategic procurement in
translating green supply chain management practices into enhanced Enterprise Competitiveness [41].

Table 5. Mediating Effect Test

Bias-corrected percentile Percentile method
Effect Estimate S.E. P Method 95% CI 95% C1 Esfifze:t
Lower Upper Lower Upper
Indirect effect 0.388 0.093 0.000™" 0.231 0.611 0.221 0.590 53.15%
Direct effect 0.342 0.129 0.016 0.079 0.585 0.087 0.593 46.85%
Total effect 0.730 0.065 0.001™ 0.591 0.850 0.598 0.854 -

Notes: N=397. *p <0.05, **p <0.01, ***p <0.001

In short, the path coefficients and P values show that the direct and indirect relationships within the theoretical
model of sustainable development from green supply chain management to corporate competition are significant at p <
0.05 for both types of relationships. Green supply chain management significantly influences enterprise competition
both directly and indirectly.

5. Conclusions

The research presents the overall results to depict the major findings of this research. The following are the

research business recommendations and the way forward for future research through adoption of this research
framework.

5.1. Research Conclusion

This study yields four main conclusions regarding the interconnections among green supply chain management,
strategic procurement, and enterprise competitiveness.

First, green supply chain management significantly enhances enterprise competitiveness, particularly as the global
shift toward a low-carbon economy accelerates. Strengthening green supply chain practices has become essential not
only for sustainable development but also for the ongoing advancement of firms’ competitive positions [42]. The
strategic value of green supply chains now extends far beyond traditional environmental protection and corporate
social responsibility, serving as a catalyst for transforming national economies, reshaping the global industrial
landscape, and driving core competitive advantages [43]. Current academic research further corroborates that the
implementation of green supply chain management practices promotes enterprise competitiveness, with this
relationship well recognized in both theory and practice

Second, strategic procurement management is shown to significantly improve enterprise competitiveness by
enabling organizations to better navigate complex market environments through the integration of internal capabilities
and external resources, thereby supporting long-term, stable, and sustainable growth [44]. By fostering long-term
supplier partnerships, optimizing procurement processes, and reducing costs, strategic procurement not only stabilizes
the supply chain but also drives innovation and competitive improvement [45].
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Third, green supply chain management exerts a positive influence on strategic procurement by encouraging firms
to prioritize environmental considerations in supplier collaborations and innovation efforts. This focus enables the
adoption of greener materials and processes, reducing raw material use and capital expenditures while enhancing
operational efficiency and overall competitiveness [46].

Finally, strategic procurement management functions as a mediating variable between green supply chain
management and enterprise competitiveness, enabling enterprises to achieve optimal resource allocation, reduce costs,
improve product quality, and strengthen the stability and sustainability of the supply chain. Consequently, green
supply chain management can indirectly bolster enterprise competitiveness by way of strategic procurement, further
demonstrating the complex and multifaceted nature of these interrelationships [47, 48].

5.2. Theoretical Contribution

This research produces several key theoretical contributions to sustainable development theory. Synergic
development of economic, environmental, and social objectives is central to the accomplishment of recycling and
reuse of resources under the sustainable development scenario. The conclusion reiterates that green supply chain
management practices can internalize the costs of the environment, minimize the ecological footprint, and stimulate
economic development through precise green supply chain management practices and thus provide a feasible path
towards sustainable development in the manufacturing industry. The study also gives significant inputs for China's
green supply chain management system upgrading and the efficiency of the overall supply chain. The research
continues to define strategic procurement as the linchpin of green development across the value chain, attributing to it
a role as the focal catalyst to sustainability goals. Strategic buying decisions have been found to influence the
environmental performance of the entire supply chain, whereas green supplier partnership stands as a requisite impetus
in enabling sustainable supply chain development and enhancing the approaches used to measure sustainability in
times of industrial transformation [49, 50].

5.3. Management Recommendations

To effectively implement and advance green supply chain management, this study presents several management
recommendations for both enterprises and policymakers. First, enterprises should establish clear and comprehensive
green supply chain management policies, integrating these into their broader strategic planning to ensure sustained
competitiveness and long-term sustainability. Intelligent manufacturing enterprises, in particular, are encouraged to
increase investment and allocate greater resources toward green supply chain initiatives to foster innovation and
enhance operational efficiency. Regular environmental assessments of suppliers are also essential to ensure all supply
chain partners adhere to environmental and sustainability standards, thereby maintaining the integrity and stability of
the green supply chain.

Furthermore, enhancing the awareness and commitment of senior management is crucial, as leadership support for
green supply chain strategies can strengthen a company’s green brand image, improve stakeholder perceptions, and
underscore the competitive advantages of environmentally responsible practices. Improving the quality and expertise
of procurement personnel is another key recommendation; enterprises should invest in developing the skills and
capabilities of procurement teams to enhance strategic procurement effectiveness. From a policy perspective,
governments should play an active role in encouraging enterprises to adopt green supply chain practices by guiding
and incentivizing core enterprises to participate, strengthening relevant laws, policies, and standards, and promoting
corporate social responsibility. Additionally, robust legal frameworks and supervisory mechanisms should be
established and refined to ensure compliance with environmental regulations, monitor corporate supply chain
activities, and promote the consistent and effective implementation of green supply chain management.

5.4. Research Limitations

This study’s cross-sectional design provides only a snapshot of green supply chain management practices,
capturing data within a fixed time frame and thereby limiting the ability to reflect the dynamic and evolving nature of
these practices. Given that green supply chain management is inherently a dynamic process, the short-term effects
captured by this research may not fully represent the long-term impacts of implementation. Although steps were taken
to address common method bias in data analysis, such bias cannot be completely eliminated in cross-sectional studies.
Therefore, future research should employ longitudinal designs spanning multiple years to more effectively examine
the direction and magnitude of relationships among key indicators over time. Such longitudinal approaches would not
only provide a more profound understanding of how green supply chain practices evolve but also allow for a more
nuanced exploration of the long-term benefits—such as increased environmental efficiency and reduced energy
consumption—that may arise from sustained implementation.

While this study conceptualizes green supply chain management, strategic procurement, and enterprise
competitiveness as multidimensional constructs—encompassing dimensions such as supplier selection, environmental
policy, operational capabilities, cost control, and market influence primarily focuses on the overarching logical
relationships among these three core variables. As a result, the complex mechanisms and interactions between their
respective sub-dimensions remain underexplored. Future research should therefore seek to deepen the analysis by
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examining how specific dimensions of green supply chain management and strategic procurement interact to influence
distinct facets of enterprise competitiveness. Such an approach would offer richer theoretical insights and more
targeted practical recommendations by illuminating the pathways through which these multidimensional constructs
drive sustainable competitive advantage.

5.5. Recommendation for future research

For future research, the following directions are suggested for further research. Firstly, follow-up studies need to
expand their focus to multiple industries and areas so that they can compare the relationships between green supply
chain management, strategic procurement, and enterprise competitiveness in various industrial and regional contexts.
This approach would serve to illuminate the degree to which such experiences in smart manufacturing firms in East
China are generalizable or otherwise translatable to other industries and locations. Future research should also delve
deeper into the processes through which there are interrelationships between green supply chain management, strategic
procurement, and firm competitiveness to further enrich and elaborate the theoretical foundations of this research
stream. Finally, researchers are invited to work extremely closely with industry practitioners to innovate and pilot
actionable, feasible tools and techniques for strategic purchasing management and green supply chains in an attempt to
assess their relevance and usefulness to actual enterprise problems and demands.
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