
2026. The Author(s). This open-access article is distributed under a Creative Commons Attribution 
(CC-BY-SA) 4.0 license. 

 

GOLDEN RATIO OF DATA IN SUMMARY  

VOLUME 6, ISSUE 2 (2026)  

Website: https://goldenratio.id/index.php/grdis 

 

 

Page | 526  

 

ISSN [Online]: 2776-6411 

 

DATA IN SUMMARY | ACCOUNTING, MANAGEMENT, BUSINESS, ECONOMIC 
  

The Influence of Green Supply Chain 

Management on Environmental 

Entrepreneurship through Waste Management 

and Green Innovation 
 

Debby Sri Haryanti1, Gatri Lunarindiah2, Wahyuningsih Santosa3 , Ratna Darasih4 

 

1,2,3,4Department of Management, Faculty of Economics and Business, Universitas Trisakti, Jakarta, Indonesia. 
Email: Debbyharyanti921@gmail.com1, glunarindiah@gmail.com2

, wahyuningsih@trisakti.ac.id3, 
ratnadarasih@gmail.com4  

  
 

ARTICLE HISTORY  ABSTRACT 
 
Received: January 31, 2026  
Revised: February 15, 2026 
Accepted: March 15, 2026 
 

 This study aims to analyze the effect of Green Supply Chain Management on 
Environmental Entrepreneurial Performance, mediated by Waste Management 
and Green Innovation in cement manufacturing companies. A total of 205 
respondents participated in this study, consisting of managers, supervisors, and 
operational staff operating in the Citeureup area, Bogor Regency. Data were 
collected through questionnaire distribution using a non-probability sampling 
technique with a purposive sampling approach. The collected data were 
analyzed using the Partial Least Squares–Structural Equation Modeling (PLS-
SEM) method with the assistance of SmartPLS 4.0 software. The results indicate 
that: (1) Green Supply Chain Management has a positive effect on Waste 
Management, (2) Green Supply Chain Management has a positive effect on 
Green Innovation, (3) Green Supply Chain Management has a positive effect on 
Environmental Entrepreneurial Performance, (4) Waste Management has a 
positive effect on Environmental Entrepreneurial Performance, (5) Green 
Innovation has a positive effect on Environmental Entrepreneurial Performance, 
(6) Green Supply Chain Management has a positive effect on Environmental 
Entrepreneurial Performance through the mediation of Waste Management, 
and (7) Green Supply Chain Management has a positive effect on Environmental 
Entrepreneurial Performance through the mediation of Green Innovation. 

Keywords: Green Supply Chain Management, Waste Management, Green 
Innovation. 
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I. Introduction  
 
Climate change, environmental pollution, the energy crisis, as well as the declining quality of natural 

resources, have become pressing global challenges. Industrial activities contribute significantly to carbon 
emissions and environmental degradation, accounting for more than 20% of global emissions (UNEP et al., 
2023). These conditions demand that companies not only be financially profit-oriented, but also integrate 
environmental responsibility into their business operations to ensure long-term sustainability (Rayhan 
Fadillah & Gatri Lunarindiah, 2024). In response to these demands, Green Supply Chain Management has 
become an important strategy for integrating environmental aspects into all supply chain activities, with the 
objective of reducing energy consumption, minimizing waste, and improving production efficiency (Rasheed 
et al., 2024). The success of implementing this strategy is highly dependent on the effectiveness of Waste 
Management, starting from the collection process to the systematic processing of waste (Mohammed et al., 
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2021). Good waste management also has the potential to create new economic value through the 
implementation of the circular economy concept, such as reuse, recycling, and remanufacturing (Al-Rahmi et 
al., 2021). 

In addition, Green Innovation plays an important role in encouraging more sustainable company 
operations through the development of clean technology, energy efficiency, and environmentally friendly 
product design (Yang et al., 2022). The implementation of green innovation has been proven to enhance a 
company’s competitiveness while strengthening Environmental Entrepreneurial Performance (Rasheed et al., 
2024). In Indonesia, the cement industry is one of the sectors with high emissions due to its high energy 
consumption and clinker production processes (International Energy Agency, 2023). This sector contributes 
more than 8% of national industrial emissions, while the utilization of waste as an alternative raw material 
remains below 30% (Ministry of Environment and Forestry, 2023). Although green innovation has begun to 
be implemented, its level of application is still uneven, especially in medium-scale and large-scale cement 
manufacturing companies (Setya Negara et al., 2023). Therefore, it is necessary to conduct a study on the 
influence of Green Supply Chain Management on Environmental Entrepreneurial Performance, mediated by 
Waste Management and Green Innovation, in cement manufacturing companies. 

 

II. Literature Review and Hypothesis Development 
 
Green Supply Chain Management is a development of conventional supply chain management that 

integrates environmental aspects into all flows of the supply chain, starting from raw material procurement 
to the distribution of final products. According to Dhillon et al. (2023), the implementation of Green Supply 
Chain Management focuses on efforts to reduce environmental impacts through energy savings, waste 
minimization, and emission control. Heizer et al. (2024) confirm that this approach not only improves 
operational efficiency but also strengthens a company’s competitiveness amid increasing regulatory pressure 
and sustainability demands. In addition, Rasheed et al. (2024) state that the integration of environmental 
aspects into the supply chain can enhance a company’s legitimacy in the eyes of stakeholders. Waste 
management refers to a company’s ability to control and manage waste systematically so that it does not 
cause negative impacts on the environment and human health. Heizer et al. (2020) explain that waste 
management includes waste reduction at the source, sorting, processing, and the safe reuse of waste. Modern 
waste management approaches emphasize the principles of reuse, recycling, and remanufacturing as key 
strategies in supporting the circular economy (Ebele et al., 2017). Furthermore, Afum et al. (2020) reveal that 
effective waste management practices not only reduce environmental impacts but also improve cost 
efficiency and corporate reputation. 

Green innovation describes a company’s ability to develop environmentally friendly products, 
processes, and managerial systems in order to increase resource efficiency and reduce emissions. Zhu et al. 
(2019a) differentiate green innovation into product innovation and process innovation, such as the use of 
clean technology and energy efficiency. According to Heizer et al. (2020), green innovation has become an 
important part of sustainable operational strategies that help companies adapt to regulatory changes and 
evolving market preferences. In addition to technological aspects, Guo et al. (2023) emphasize that green 
innovation also includes policy updates and managerial practices that support sustainability, as reinforced by 
the findings of Rasheed et al. (2024). Environmental entrepreneurial performance reflects a company’s ability 
to create economic value through the utilization of sustainability-oriented environmental business 
opportunities. Du and Wang (2022) state that this concept emphasizes a balance between economic, social, 
and ecological achievements as the basis for long-term sustainability. Mowen et al. (2022) add that 
environmental entrepreneurial performance aims to create shared value between the company and the 
environment. With strong environmental entrepreneurial performance, companies tend to be more adaptive 
to market changes, possess stronger reputations, and are able to build competitive advantages based on 
sustainable innovation (Rofiaty et al., 2024). 
 
 H1: Management Chain Green Supply is influential positive to Management Management Waste 

 
Green Supply Chain Management encourages companies to integrate the principles of 

environmental sustainability into all supply chain activities, starting from raw material procurement to the 
production process. The implementation of efficient resource use, as well as the 3R concept (reduce, reuse, 
recycle), plays an important role in reducing waste generation and improving the effectiveness of waste 
management. Rasheed et al. (2024) state that Green Supply Chain Management practices have a strategic role 
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in strengthening a company’s waste management system. This is in line with the findings of Jiménez et al. 
(2020), which confirm that the implementation of a green supply chain encourages companies to adopt more 
efficient and environmentally friendly production processes, thereby positively affecting waste management 
in a comprehensive manner. 

 

H2: Green Supply Chain Management has a positive effect on Waste Management. 
 
Green Supply Chain Management plays a strategic role in encouraging Green Innovation through the 

integration of sustainability principles in the management of raw materials, energy, and production processes, 
which creates an internal drive for companies to develop more environmentally friendly technologies and 
production methods. Rasheed et al. (2024) show that green supply chain practices increase a company’s 
capability to generate green innovation through resource efficiency and organizational learning, although 
these findings are still general in nature and require further empirical testing in specific industrial contexts. 
Gallardo-Zavaleta et al. (2023) confirm that external pressures, in the form of environmental regulations and 
consumer demands, also accelerate the adoption of green innovation in the supply chain. The combination 
of these internal and external pressures shows that Green Supply Chain Management is not only reactive in 
nature, but also becomes a strategic instrument in shaping the direction of corporate innovation. Therefore, 
this study originally proposes the hypothesis that Green Supply Chain Management has a positive effect on 
Green Innovation, with the practical implication that strengthening green supply chain practices can enhance 
a company’s competitiveness while fulfilling environmental sustainability demands. 

 

H3: Green Supply Chain Management has a positive effect on Green Innovation. 
 
Green Supply Chain Management contributes to the improvement of Environmental Entrepreneurial 

Performance through enhanced operational efficiency and the reduction of integrated environmental 
impacts in supply chain activities. The implementation of green practices allows companies not only to reduce 
costs and emissions, but also to create economic value that is harmonious with sustainability objectives. 
Sharabati et al. (2021) show that the implementation of a green supply chain is able to strengthen a company’s 
competitiveness through the creation of environmental-based value; however, their findings still emphasize 
competitive aspects in a general sense. Liu et al. (2024) confirm that the integration of green practices 
encourages the development of sustainable business models, which directly improve Environmental 
Entrepreneurial Performance. Based on the limitations and complementarities of previous studies, this 
research originally proposes the hypothesis that Green Supply Chain Management has a positive effect on 
Environmental Entrepreneurial Performance, with the practical implication that companies adopting green 
supply chain practices consistently have greater opportunities to strengthen competitiveness while achieving 
long-term sustainability. 

 

H4: Green Supply Chain Management has a positive effect on Environmental Entrepreneurial Performance. 
 
Effective Waste Management reflects a company’s commitment to resource efficiency and 

environmental responsibility, while also becoming a strategic instrument in improving sustainability-based 
company performance. Integrated waste management enables companies to reduce production costs, 
minimize pollution risks, and optimize the reuse of waste materials. Rasheed et al. (2024) show that good 
waste management practices not only function as an environmental compliance effort, but are also capable 
of creating new economic value for companies. In line with this, Šidlauskaitė et al. (2022) confirm that 
sustainable waste management contributes directly to the improvement of Environmental Entrepreneurial 
Performance through the creation of opportunities aligned with sustainability principles. 

 

H5: Waste Management has a positive effect on Environmental Entrepreneurial Performance. 
 
Green Innovation plays a strategic role in improving Environmental Entrepreneurial Performance 

through the development of environmentally friendly products and production processes, thereby enabling 
companies to achieve energy efficiency and sustainable waste reduction. The implementation of green 
innovation not only affects environmental performance improvement, but also strengthens a company’s 
ability to create sustainable economic value. Šidlauskaitė et al. (2022) show that green innovation contributes 
directly to the improvement of Environmental Entrepreneurial Performance, while Matyi and Tamás (2023) 
confirm that companies that consistently adopt green innovation tend to have sustainable competitive 
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advantages. These findings indicate that green innovation functions as a link between environmental 
objectives and entrepreneurial performance achievement, so this study confirms the importance of green 
innovation as a determinant factor in improving Environmental Entrepreneurial Performance. 

 

H6: Green Innovation has a positive effect on Environmental Entrepreneurial Performance. 
 
Green Supply Chain Management forms a strong foundation for the implementation of sustainable 

Waste Management through the integration of resource efficiency principles across all supply chain activities. 
The implementation of these practices allows companies to improve the effectiveness of waste management 
while reducing the environmental impact of operational processes. Rasheed et al. (2024) show that the 
implementation of a green supply chain contributes directly to strengthening a company’s waste 
management system. Furthermore, Kanjal et al. (2023) confirm that waste management acts as a mediating 
variable that explains how green supply chain practices can be translated into improved Environmental 
Entrepreneurial Performance. These findings indicate that Waste Management has a strategic role in 
strengthening the relationship between Green Supply Chain Management and Environmental 
Entrepreneurial Performance. 

 

H7: Green Supply Chain Management has a positive effect on Environmental Entrepreneurial Performance 
through Waste Management. 

 
The implementation of Green Supply Chain Management encourages companies to develop Green 

Innovation as an integral part of their sustainability strategy through the integration of resource efficiency 
principles and environmental impact reduction in supply chain activities. Environmentally oriented 
innovation not only improves operational efficiency, but also creates additional sustainable economic value. 
Kanjal et al. (2023) show that green supply chain practices have a positive effect on the development of green 
innovation, while Sakaria et al. (2023) confirm that green innovation serves as a mediating variable that 
bridges the relationship between sustainable practices and the improvement of Environmental 
Entrepreneurial Performance. These findings indicate that Green Innovation is an important mechanism for 
translating Green Supply Chain Management into improved environmentally based entrepreneurial 
performance. 

 

H8: Green Supply Chain Management has a positive effect on Environmental Entrepreneurial Performance 
through Green Innovation.  

 
III. Research Method 

 
This study employs a quantitative approach with a hypothesis-testing design to analyze the influence 

of Green Supply Chain Management on Environmental Entrepreneurial Performance, as well as the mediating 
role of Waste Management and Green Innovation. The theoretical foundation used in this study is the 
Resource-Based View (RBV), which emphasizes that a company’s competitive advantage can be achieved 
through the utilization of valuable internal resources and capabilities that are difficult to imitate and 
sustainable over time. In the context of this study, Green Supply Chain Management practices, Waste 
Management, and Green Innovation are viewed as strategic capabilities that enable companies to create value 
and improve environmental entrepreneurial performance sustainably, in line with the RBV perspective 
(Rasheed et al., 2024). The originality of this study lies in the testing of an integrated model that positions 
Waste Management and Green Innovation as mediating mechanisms in the relationship between Green 
Supply Chain Management and Environmental Entrepreneurial Performance. This research specifically 
focuses on the cement industry in Indonesia, which has received relatively limited empirical attention. 

Primary data were collected through the distribution of questionnaires to employees, supervisors, 
and managers working in cement industry companies in Indonesia who are involved in supply chain activities, 
waste management, and sustainability innovation, with a minimum of one year of work experience. The 
questionnaire instrument was developed based on relevant previous studies and adapted to the context of 
the cement industry. Secondary data were obtained from scientific journals, textbooks, and academic 
publications to support the development of the research variables and conceptual framework. The primary 
data were measured using a five-point Likert scale, producing ordinal data for analysis. The research 
instrument was constructed based on relevant previous studies and adjusted to the characteristics of the 
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cement industry. The instrument also underwent content validity evaluation and preliminary reliability testing 
before being used for the main data collection. In addition to primary data, this study also utilized secondary 
data obtained from scientific journals, textbooks, and academic publications to support the development of 
research variables and the conceptual framework. 

The sampling technique used in this study was non-probability sampling with a purposive sampling 
approach, considering that not all employees possess sufficient involvement and understanding related to 
green supply chain practices, waste management, and green innovation. Therefore, respondents were 
selected based on their relevance to the research objectives in order to obtain more accurate and 
representative data. The determination of the sample size followed the rule of 5–10 times the number of 
indicators (Hair et al., 2019). With a total of 34 indicators, the minimum sample size required was 170 
respondents. This study successfully collected data from 205 respondents, thus fulfilling the requirements for 
analysis. Data analysis was conducted using Partial Least Squares–Structural Equation Modeling (PLS-SEM) 
with the assistance of SmartPLS 4.0 software. The measurement model was evaluated through reliability and 
validity testing of the constructs, including Cronbach’s Alpha, Composite Reliability, and Average Variance 
Extracted (AVE), as recommended by Hair et al. (2019). Furthermore, the structural model was evaluated by 
analyzing the R-square value and path coefficients to assess the strength and direction of the relationships 
between variables. Hypothesis significance testing was performed using the bootstrapping technique, with 
the hypothesis acceptance criterion based on p-values ≤ 0.05 (Hair et al., 2019). The entire research process 
was conducted in accordance with research ethics principles, where respondents’ participation was voluntary, 
anonymity was maintained, and the collected data were used solely for academic purposes in an aggregated 
form. 

 
IV. Results and Discussion 

 

4.1. Respondent Characteristics 
 
This study targeted respondents ranging from employees to top management in cement 

manufacturing companies operating in the Citeureup area, Bogor Regency. Based on the results of the 
questionnaire distribution, a total of 205 respondents were successfully collected. This number has met and 
exceeded the minimum required sample size; therefore, the data obtained were considered appropriate and 
sufficient to be used in the analysis and hypothesis-testing process. Based on gender, the majority of 
respondents in this study were male, totaling 132 people (64.4%), while female respondents totaled 73 people 
(35.6%). This composition reflects the characteristics of the workforce in the cement manufacturing industry, 
which is generally still dominated by male workers, especially in operational and technical fields. In terms of 
age group, respondents were dominated by those aged 31–40 years, with a total of 117 people (57.1%). 
Furthermore, respondents aged 20–30 years numbered 54 people (26.3%), followed by those aged 41–50 
years with 32 people (15.6%). Meanwhile, respondents aged over 50 years consisted of only 2 people (1.0%). 
This age composition shows that most respondents were in the productive age range, which generally plays 
an active role in company operations and decision-making processes. 

Based on length of service, the majority of respondents had worked for 6–10 years, namely 109 
people (52.2%). Respondents with a work period of 1–5 years totaled 59 people (28.8%), followed by those 
with 11–15 years of work experience, totaling 28 people (13.7%), and respondents with more than 15 years of 
work experience, totaling 9 people (4.4%). This indicates that most respondents had sufficient work 
experience to understand the company’s operational conditions, including green supply chain management 
practices, waste management, and the implementation of environmentally friendly innovations. In terms of 
educational level, respondents in this study were dominated by those holding a bachelor’s degree (S1), 
totaling 117 people (57.1%). Furthermore, respondents with a master’s degree (S2) numbered 37 people 
(18.0%), those with a diploma degree (D1–D4) numbered 22 people (10.7%), and those with a senior high 
school education or equivalent totaled 28 people (13.7%). Meanwhile, respondents holding a doctoral degree 
(S3) amounted to only 1 person (0.5%). This relatively high educational background indicates that 
respondents had adequate capability to understand the research instrument and provide relevant answers in 
accordance with the study context. 

Based on job position, the largest number of respondents came from the staff category, totaling 86 
people (42.0%), followed by managers with 83 people (40.5%), supervisors with 31 people (15.1%), and 
directors with 5 people (2.4%). This diversity of positions reflects representation from various organizational 
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levels, so the data obtained were able to provide a comprehensive overview of the conditions and practices 
implemented in the cement manufacturing companies under study. 

 
4.2. Prerequisites test 

 
According to (Sekaran & R Bougie, 2013) state that variables is factors that are overall represent 

different values or varies, and the value the have variation time for the same object or same time for varied 
objects. 

Table 1. Validity Test 

Question Items Loading Factor Decision 

Green Design 

1. Using fewer or non-hazardous/toxic materials. 0.829 Valid 
2. Environmentally friendly packaging design or levels (e.g., 

using less paper and plastic materials) for existing or new 
products. 

0.802 Valid 

3. Processing end-of-life product waste and recycling. 0.783 Valid 
4. Using eco-friendly materials or eco-friendly labels. 0.802 Valid 

Green Operations 
1. Conduct environmental audits for suppliers. 0.845 Valid 
2. Has achieved ISO 14001 certification in environmental 

maintenance. 
0.814 Valid 

3. Suppliers must comply with certain regulations such as 
emission limits, hazardous material labeling, product 
specifications, environmental related documents. 

0.782 Valid 

Reverse Logistics 
1. The company manages the reverse flow of materials. 0.775 Valid 
2. The company controls environmental risks associated with 

supplier operations during reverse logistics. 
0.776 Valid 

3. The company ensures proper management of the use of 
materials by customers. 

0.797 Valid 

Green Purchase 
1. The company incorporates green supply chain 

management strategies into its strategic purchasing 
process. 

0.808 Valid 

2. The company has integrated suppliers to reduce costs and 
improve customer service. 

0.822 Valid 

3. Our purchasing performance has increased (customer base 
and loyalty). 

0.805 Valid 

4. Suppliers must develop and maintain an environmental 
management system. 

0.822 Valid 

Green Logistics Implementation Level 
1. Companies recognize logistics as one of the most critical 

developments in environmental impact assessment. 
0.776 Valid 

2. The company recognizes sustainability as a critical factor in 
assessing the company's environmental impact. 

0.846 Valid 

3. We consider the impact of production on the environment 
and society. 

0.840 Valid 

4. The company recognizes the need for environmentally 
friendly products and reduces energy consumption and 
increases customer loyalty. 

0.810 Valid 

Waste Management 

1. Designate separate disposal points for hazardous and non-
hazardous waste. 

0.815 Valid 

2. Providing a variety of products with color-coded 
containers for hazardous and non-hazardous waste. 

0.824 Valid 
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3. Provide containers for disposing of both non-hazardous 
and hazardous waste. 

0.822 Valid 

4. Provide separate trolleys used for transportation in risky 
and non-risky locations. 

0.767 Valid 

Green Innovation 

Green Innovation Process   

1. The company uses low energy (e.g.: water, electricity, gas 
etc.) during production, construction and manufacturing. 

0.835 Valid 

2. Companies use cleaner technologies to save and avoid 
pollution such as energy, water and waste. 

0.706 Valid 

3. Our company implements 3R, namely Recycling, Reusing, 
and Reassembling materials within the company. 

0.776 Valid 

4. Our company invests in facilities, equipment, lighting, 
heating and services that are tailored to environmental 
evaluations. 

0.800 Valid 

Green Managerial Innovation   
1. Our company is re-identifying production and operational 

processes to ensure internal efficiency. 
0.826 Valid 

2. Our company redesigns and improves products or services 
to meet new environmental criteria or guidelines. 

0.759 Valid 

3. Our company encourages employees to adopt a 
responsible attitude in reducing waste. 

0.813 Valid 

4. Our company Manages environmental audits regularly and 
implements necessary corrective actions. 

0.818 Valid 

5. The company recognizes the need to advocate 
environmentally friendly processes to eliminate waste and 
pollution and preserve the environment. 

0.774 Valid 

Environmental Entrepreneurship Performance   

1. Companies use entrepreneurial innovation to reduce the 
use of hazardous, harmful, or toxic materials such as 
carbon emissions or solid waste. 

0.798 Valid 

2. Companies reduce consumption of materials and 
resources to reduce the frequency of environmental 
accidents. 

0.819 Valid 

3. The company increases compliance with business 
environmental regulations. 

0.856 Valid 

4. The company encourages recycling and reuse of raw 
materials and avoids fines for violating environmental 
regulations. 

0.865 Valid 

5. Our company reduces the frequency of environmental 
accidents. 

0.816 Valid 

6. Our company integrates waste management. 0.714 Valid 
7. Our company reduces waste generated from operations. 0.779 Valid 
8. Our company reduces the waste generated from pollution. 0.801 Valid 
9. Our company recycles different colored waste. 0.741 Valid 
10. Our company reduces product costs in new ways. 0.759 Valid 
11. Our company increases the profits of our organization. 0.720 Valid 
12. Our Company Improves operational efficiency. 0.819 Valid 

 
Validity test results show that indicator in study This own mark loading factor above 0.40, so that 

declared valid and can used for testing furthermore analyzed at the reliability test stage next . 
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Table 2. Average Variance Extracted (AVE) Value 

Variables AVE Decision 

Green Innovation 0.628 Valid 
Environmental Entrepreneurship Performance 0.630 Valid 
Waste management 0.652 Valid 
Green Supply Chain Management 0.650 Valid 

 

Based on results testing on the table, all construct in study This show Average Variance Extracted 
(AVE) value above minimum limit of 0.5, so that can stated fulfil criteria validity convergent. Variable Green 
Innovation has AVE value of 0.628, which indicates that indicators on variables the capable explain construct 
in a way adequate. Furthermore, the Entrepreneurship Performance variable Environment get AVE value of 
0.630, which indicates that part big variance indicator can explained with both by the construct being 
measured. Besides that , variable Management Waste own AVE value of 0.652, which confirms that indicators 
used in measure variables This has fulfil condition validity convergent. Variable Management Chain Green 
Supply also shows high AVE value, namely of 0.650, so that can conclude that construct This capable represent 
indicator the gauge optimally. With Thus, the results AVE testing on all variables study This show that 
instruments used has been validated convergent and feasible for used at the stage analysis furthermore . 

Table 3. Validity Test Discriminant 

Variables 
Circular Economy 

Performance  

Green Process 

Innovation 

Green Product 

Innovation 

Green Supply Chain 

Management  

Green Innovation 0.801    
Environmental 
Entrepreneurship 
Performance 

0.791 0.802 

 
 

Waste management 0.574 0.622 0.821  
Green Supply Chain 
Management 

0.689 0.801 
0.577 

0.819 

 
Based on the test results, it can be concluded that the discriminant validity in this study has been 

fulfilled, because the square root of the Average Variance Extracted (AVE) for each construct is higher than its 
correlations with other constructs. For example, the Green Innovation variable has an AVE square root value 
of 0.801, which is higher than its correlations with Environmental Entrepreneurial Performance, Waste 
Management, and Green Supply Chain Management. This indicates that the Green Innovation construct has 
clear distinctions from the other constructs in the research model. Furthermore, the Environmental 
Entrepreneurial Performance variable shows an AVE square root value of 0.802, which is greater than its 
correlations with Waste Management (0.574), Green Supply Chain Management (0.689), and Green Innovation 
(0.791). Similarly, the Waste Management variable has an AVE square root value of 0.821, which is higher than 
its correlations with the other constructs in the model. This confirms that the construct is able to distinguish 
itself well from other constructs in the research framework. In addition, the Green Supply Chain Management 
variable also shows an AVE square root value of 0.819, which is greater than its correlations with other 
constructs, such as Green Innovation and Environmental Entrepreneurial Performance (0.689). Therefore, 
these results indicate that each variable in the research model has an adequate level of discrimination. Thus, 
all constructs can be declared to have met discriminant validity and are appropriate for further structural 
analysis. 

 
Table 4. Reliability Test 

Variables Cronbach Alpha  
Composite 

Reliability 
Information 

Green Innovation 0.915 0.917 Reliable 
Environmental Entrepreneurship Performance 0.946 0.949 Reliable 
Waste management 0.823 0.830 Reliable 
Green Supply Chain Management 0.970 0.970 Reliable 

 

The results of the reliability test of the variables Green Supply Chain Management, Waste 

Management, Green Innovation , Environmental Entrepreneurship Performance show a Cronbach's Alpha 
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value greater than > 0.60. Thus, all variables are declared reliable and all indicators of this research variable are 

feasible or trustworthy. 

 

4.3. Goodness of Fit 
 

Table 5. Goodness of Fit 

Index Saturated Model Estimated Model Information 

SRMR 0.060 0.064 Good fit 
D_ULS 3,451 3,832 Good fit 

D_G 5,226 5,270 Good fit 
NFI 0.623 0.622 Poor fit 

Chi-square 3926,488 3937,781 Poor fit 

 
The Goodness of Fit test results were used to evaluate the suitability of the research model with the 

observed data. The SRMR value of 0.064 is below 0.08, indicating that this index can be categorized as good 
fit. The d_ULS and d_G indices also indicate a good fit, because the differences between the saturated model 
and the estimated model are relatively small, suggesting that the model is sufficiently consistent and stable. 
On the other hand, the NFI value, which is only around 0.62, is still below the minimum acceptable standard 
of 0.80, and is therefore categorized as poor fit. A similar result is reflected in the very large Chi-square value, 
which indicates a mismatch between the observed data and the estimated model, and therefore also falls into 
the poor fit category. Nevertheless, although several indicators suggest that the model does not yet fully meet 
the overall fit criteria, some of the main fit measures still show acceptable performance. Therefore, the model 
can still be used for the hypothesis-testing stage, while taking into account the need for possible 
improvements to enhance the overall model fit in future studies. Following This is the framework used For 
testing hypothesis: 

 

 
Figure 2. Graph 
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4.4. Hypothesis Test Results  
 

Table 4. Hypothesis Test Results 

Hypothesis 

Original 

sample 

(O) 

T 

statistics 

P 

values 
Decision 

H 1: Management Chain Green Supply has 
influence positive to Management Waste  

0.595 6,023 0,000 H1 is supported 

H 2: Management Chain Green Supply has 
influence positive to Green Innovation 

0.697 9,096 0.000 H2 is supported 

H 3: Management Chain Green Supply has 
influence positive on Entrepreneurial 
Performance Environment  

0.440 6,023 0.000 H3 supported 

H 4: Management Waste own influence positive 
on Entrepreneurial Performance Environment  

0.156 3,209 0.001 H4 supported 

H 5: Green Innovation has influence positive on 
Entrepreneurial Performance Environment  

0.388 5,003 0.000 H5 supported 

H 6: Management Chain Green Supply has 
influence positive on Entrepreneurial 
Performance Environment with mediation 
Management Waste  

0.093 2,897 0.004 H6 supported 

H 7: Management Chain Green Supply has 
influence positive on Entrepreneurial 
Performance Environment with mediation 
Green Innovation 

0.270 4,099 0.000 H7 supported 

 

Hypothesis 1 examines the effect of Green Supply Chain Management on Waste Management, and 

the test results show that Green Supply Chain Management has a positive and significant effect on Waste 

Management. These findings indicate that the implementation of environmentally oriented supply chain 

practices not only affects operational aspects, but also encourages the establishment of more planned and 

integrated waste management systems within the company. The integration of sustainability principles into 

procurement activities, material flow control, and production processes enables companies to identify sources 

of waste at an early stage, so that waste reduction and treatment efforts can be carried out preventively. 

Rasheed et al. (2024) explain that the implementation of sustainability principles in the supply chain plays an 

important role in reducing waste generation from the procurement stage to distribution, while Zahran et al. 

(2024) confirm that effective waste management is a direct consequence of the consistent implementation of 

green supply chains in manufacturing companies. Furthermore, these results indicate that Green Supply Chain 

Management functions as a mechanism for strengthening internal control, inter-unit coordination, 

compliance with environmental standards, and the allocation of resources more efficiently in waste 

management. Thus, the findings of this study emphasize that the success of Waste Management is highly 

dependent on the extent to which green supply chain principles are comprehensively integrated into the 

company’s strategies and operations. 

Hypothesis 2 examines the effect of Green Supply Chain Management on Green Innovation, and the 

analysis results show that Green Supply Chain Management has a positive and significant effect on Green 

Innovation. These findings indicate that a company’s commitment to implementing environmentally friendly 

supply chain practices is not only oriented toward regulatory compliance, but also encourages the company 

to actively develop innovation in both production processes and more sustainable products. The 

implementation of practices such as supplier selection based on environmental criteria, energy efficiency, 

emission reduction, and the use of environmentally friendly raw materials creates a need for companies to 

adapt their technologies and operational methods innovatively. This condition makes Green Innovation a 

strategic response for companies in maintaining sustainability and long-term competitiveness. Ahmad et al. 



2026. The Author(s). This open-access article is distributed under a Creative Commons Attribution 
(CC-BY-SA) 4.0 license. 

 

GOLDEN RATIO OF DATA IN SUMMARY  

VOLUME 6, ISSUE 2 (2026)  

Website: https://goldenratio.id/index.php/grdis 

 

 

Page | 536  

 

ISSN [Online]: 2776-6411 

(2022) state that environmental pressure in the supply chain triggers companies to seek innovative solutions 

to improve resource efficiency and reduce environmental impacts significantly. In addition, Rasheed et al. 

(2024) confirm that green supply chains act as a catalyst in encouraging the emergence of sustainable green 

innovation, especially in the manufacturing sector, because the integration of environmental principles into 

the supply chain accelerates the adoption of environmentally friendly technologies and innovative practices 

that support a company’s environmental entrepreneurial performance. 

Hypothesis 3 examines the effect of Green Supply Chain Management on Environmental 

Entrepreneurial Performance, and the test results show a positive and significant effect between the two 

variables. These findings indicate that the implementation of green supply chain practices not only 

contributes to reducing environmental impacts, but also encourages companies to become more proactive 

in developing sustainability-oriented entrepreneurial activities. Through the integration of environmentally 

friendly principles in procurement, production, and distribution, companies are able to create new business 

opportunities, improve operational efficiency, and optimize the use of resources innovatively. This condition 

strengthens the company’s ability to generate economic value in line with environmental objectives. 

Surachman and Prabandari (2024) explain that green supply chain practices open opportunities for the 

creation of new economic value through process efficiency and more optimal use of resources. These findings 

are also supported by Dewi et al. (n.d.), who state that sustainable supply chain strategies play an important 

role in increasing a company’s environmental entrepreneurial orientation, because they encourage 

companies to innovate and adapt to increasing market demands that are concerned with sustainability 

aspects. 

Hypothesis 4 examines the effect of Waste Management on Environmental Entrepreneurial 

Performance, and the analysis results show that Waste Management has a positive and significant effect on 

Environmental Entrepreneurial Performance. These findings indicate that waste management carried out 

effectively and systematically is able to encourage companies to transform waste into a value-added resource 

that supports environmentally based entrepreneurial activities. Through practices such as recycling, reuse, 

utilization of waste materials, and reduction of production waste, companies not only reduce operational 

costs, but also open opportunities for innovation in environmentally friendly products and processes. Albitar 

et al. (2024) state that companies capable of managing waste efficiently tend to have greater opportunities to 

create environmentally based entrepreneurial activities, because good waste management increases 

corporate innovation awareness and sustainability orientation. Thus, waste is no longer viewed merely as an 

operational burden, but as a strategic economic potential that can strengthen environmental entrepreneurial 

performance while supporting long-term business sustainability. 

Hypothesis 5 examines the effect of Green Innovation on Environmental Entrepreneurial 

Performance, and the test results show that Green Innovation has a positive and significant effect on 

Environmental Entrepreneurial Performance. These findings indicate that innovation in environmentally 

friendly processes and products is able to increase a company’s competitiveness while opening new business 

opportunities based on sustainability. Through the development of clean technology, energy efficiency, and 

more environmentally friendly product design, companies can create additional economic value while 

fulfilling market demands and environmental regulations. Rasheed et al. (2024) confirm that Green Innovation 

is a key factor in driving the growth of environmental entrepreneurship because such innovation strengthens 

a company’s ability to identify and exploit sustainable business opportunities. In addition, Chen et al. (2022) 

state that Green Innovation plays an important role in creating long-term competitive advantage for 

manufacturing companies, so that companies that consistently innovate in a green manner tend to have 

higher and more sustainable Environmental Entrepreneurial Performance. 

Hypothesis 6 examines the role of Waste Management as a mediating variable in the relationship 

between Green Supply Chain Management and Environmental Entrepreneurial Performance. The analysis 

results show that Waste Management significantly mediates this relationship, indicating that the influence of 

Green Supply Chain Management on Environmental Entrepreneurial Performance becomes stronger when 

companies are able to manage waste effectively and in an integrated manner. The implementation of green 
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supply chain practices encourages companies not only to focus on reducing environmental impacts, but also 

to optimize the waste management process as part of their operational and business strategies. Through 

systematic waste management, companies can reduce costs, reuse waste materials, and create new 

environmentally based business opportunities. Liu et al. (2024) explain that waste management serves as an 

important mechanism in translating green supply chain practices into sustainable economic value. Thus, 

Waste Management functions as a strategic connector that strengthens the transformation of environmental 

policies into improved sustainable Environmental Entrepreneurial Performance. 

Hypothesis 7 examines the role of Green Innovation as a mediating variable between Green Supply 

Chain Management and Environmental Entrepreneurial Performance. The test results show that Green 

Innovation significantly mediates this relationship. These findings indicate that the implementation of green 

supply chains will be more effective in improving Environmental Entrepreneurial Performance if it is able to 

encourage the emergence of Green Innovation. Rasheed et al. (2024) state that Green Innovation acts as a 

bridge between sustainability practices and the creation of economic value. This confirms that Green 

Innovation is a key mechanism in strengthening the impact of green supply chains on Environmental 

Entrepreneurial Performance. In the context of the cement industry, which is operated by large-scale 

manufacturing companies, the implementation of Green Supply Chain Management has a relatively strategic, 

consistent, and structured role. The capital-intensive characteristics of the cement industry, its mass-

production orientation, and its strict operational standards make green supply chain practices more focused 

on the efficient use of resources, emission control, and reduction of production waste. Therefore, the 

implementation of Green Supply Chain Management tends to directly encourage improvements in Waste 

Management and Green Innovation as part of compliance with environmental regulations and sustainability 

demands. These conditions explain why the influence of Green Supply Chain Management on Waste 

Management and Green Innovation in this study shows significant results. 

Furthermore, in the cement industry, effective and integrated waste management not only functions 

to reduce environmental impacts, but also opens opportunities for the creation of added value through the 

reuse of waste as alternative raw material. This practice contributes to improving Environmental 

Entrepreneurial Performance because companies are able to develop more innovative and sustainable 

business approaches without having to depend on extreme operational flexibility. A similar pattern can also 

be seen in the role of Green Innovation, where innovation is more focused on improving production processes 

and energy efficiency rather than creating radically new products. With relatively stable supply chain 

characteristics and demand that tends to be predictable, the improvement of Environmental Entrepreneurial 

Performance in the cement industry is influenced more by the consistent implementation of environmentally 

friendly practices than by extreme adaptive capability. These findings confirm that the strategies of Green 

Supply Chain Management, Waste Management, and Green Innovation need to be aligned with the 

characteristics of the industrial sector in order to produce an optimal impact on a company’s Environmental 

Entrepreneurial Performance. 

 

V. Conclusion 

 
Green Supply Chain Management has a positive effect on Waste Management in cement companies. 

These results indicate that the implementation of environmentally friendly practices in the supply chain, such 
as green design, green purchasing, supplier environmental audits, and reverse logistics, is able to strengthen 
the company’s waste management system in a more structured manner. With the proper implementation of 
Green Supply Chain Management, the processes of sorting, storage, and waste treatment can be carried out 
more effectively. These findings are in line with the study by Zhu et al. (2019), which states that green supply 
chain practices play an important role in increasing the effectiveness of industrial waste management. Green 
Supply Chain Management also has a positive effect on Green Innovation. This shows that cement companies 
that implement green supply chain principles are encouraged to innovate in clean technology, energy 
efficiency, environmentally friendly production processes, as well as sustainability-oriented managerial 
improvements. Green supply chain practices encourage companies to continuously seek innovative solutions 
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to reduce the environmental impact of their operational activities. This result is supported by the research of 
Chen et al. (2022), who found that green supply chain practices can enhance a company’s green innovation 
capability. 

Green Supply Chain Management has a positive effect on Environmental Entrepreneurial 
Performance. These findings indicate that the better the implementation of green principles in the supply 
chain, the higher the company’s ability to create economic value while maintaining environmental 
sustainability. Cement companies that consistently apply Green Supply Chain Management are able to reduce 
waste, improve operational efficiency, and strengthen sustainable business orientation. These results are in 
line with the study by Chen et al. (2022), which states that environmentally friendly practices in the supply 
chain contribute directly to the improvement of Environmental Entrepreneurial Performance. Waste 
Management has a positive effect on Environmental Entrepreneurial Performance. This indicates that cement 
companies with good waste management systems are able to improve operational effectiveness while 
reducing the risk of environmental pollution. Waste management that is carried out systematically through 
sorting, handling of hazardous waste, and proper treatment processes is able to strengthen the company’s 
Environmental Entrepreneurial Performance. These findings are supported by the research of Makki et al. 
(2020), which confirms that effective waste management is an important factor in improving a company’s 
environmental performance. 

Green Innovation has a positive effect on Environmental Entrepreneurial Performance. These results 
show that the implementation of environmentally friendly innovations, such as energy efficiency, reduction 
in the use of hazardous materials, and improvements in production processes, is able to increase a company’s 
sustainability-based competitiveness. Cement companies that are oriented toward green innovation not only 
gain environmental benefits, but also improve their overall business performance. These results are in line 
with the findings of Rasheed et al. (2024), which state that green innovation plays a significant role in driving 
Environmental Entrepreneurial Performance. Waste Management has been proven to mediate the 
relationship between Green Supply Chain Management and Environmental Entrepreneurial Performance. 
This means that the effect of Green Supply Chain Management on Environmental Entrepreneurial 
Performance becomes stronger when it is accompanied by an effective waste management system. The 
implementation of green supply chain practices helps companies build a more efficient waste management 
structure, which directly affects the improvement of environmental performance. These findings support the 
study by Rasheed et al. (2024), which states that waste management is an important mechanism in translating 
green practices into actual environmental performance. Green Innovation also plays a mediating role in the 
relationship between Green Supply Chain Management and Environmental Entrepreneurial Performance. 
These results indicate that the influence of green supply chain practices on a company’s environmental 
performance will increase when the company actively engages in innovation in technology, processes, and 
management. Thus, green innovation becomes a key element in strengthening the relationship between 
Green Supply Chain Management and the achievement of Environmental Entrepreneurial Performance. 

 

References 

Afum, E., Osei-Ahenkan, V. Y., Agyabeng-Mensah, Y., Amponsah Owusu, J., Kusi, L. Y., & Ankomah, J. (2020). Green 
manufacturing practices and sustainable performance among Ghanaian manufacturing SMEs: The explanatory 
link of green supply chain integration. Management of Environmental Quality: An International Journal, 31(6), 
1457–1475. https://doi.org/10.1108/MEQ-01-2020-0019 

Ahmad, A., Ikram, A., Rehan, M. F., & Ahmad, A. (2022). Going green: Impact of green supply chain management practices 
on sustainability performance. Frontiers in Psychology, 13. https://doi.org/10.3389/fpsyg.2022.973676 

Albitar, K., Nasrallah, N., Hussainey, K., & Wang, Y. (2024). Eco-innovation and corporate waste management: The 
moderating role of ESG performance. Review of Quantitative Finance and Accounting, 63(2), 781–805. 
https://doi.org/10.1007/s11156-024-01281-5 

Al-Rahmi, A. M., Al-Rahmi, W. M., Alturki, U., Aldraiweesh, A., Almutairy, S., & Al-Adwan, A. S. (2021). Exploring the factors 
influencing mobile learning for sustainability in higher education. Sustainability, 13(14). 
https://doi.org/10.3390/su13147893 

Chen, A. P. S., Huang, Y. F., & Do, M. H. (2022). Exploring the challenges to adopt green initiatives to supply chain 
management for manufacturing industries. Sustainability, 14(20). https://doi.org/10.3390/su142013516 

Dewi, S. A., Kusmantini, T., & Wahyuningsih, T. (n.d.). The analysis of the influence of green supply chain management and 
low-cost strategies on environmental performance. 

Dhillon, M. K., Rafi-Ul-Shan, P. M., Amar, H., Sher, F., & Ahmed, S. (2023). Flexible green supply chain management in 
emerging economies: A systematic literature review. Global Journal of Flexible Systems Management, 24(1), 1–
28. https://doi.org/10.1007/s40171-022-00321-0 



2026. The Author(s). This open-access article is distributed under a Creative Commons Attribution 
(CC-BY-SA) 4.0 license. 

 

GOLDEN RATIO OF DATA IN SUMMARY  

VOLUME 6, ISSUE 2 (2026)  

Website: https://goldenratio.id/index.php/grdis 

 

 

Page | 539  

 

ISSN [Online]: 2776-6411 

Du, Y., & Wang, H. (2022). Green innovation sustainability: How green market orientation and absorptive capacity matter? 
Sustainability, 14(13). https://doi.org/10.3390/su14138192 

Ebele, F. U. (2017). Impact of environmental education on solid waste collection, disposal and management in 
Gwagwalada Area Council. CARD International Journal of Environmental Studies and Safety Research, 2(4). 

Gallardo Zavaleta, V., Nava, L. F., Kauffer, E., & González Santana, O. (2023). Local knowledge of sediment exploitation in 
the Usumacinta River Basin: A theoretical–methodological framework proposal. Sustainability, 15(5). 
https://doi.org/10.3390/su15054182 

Guo, Y. (2023). External knowledge acquisition and green innovation in Chinese firms: Unveiling the impact of green 
dynamic capabilities. SAGE Open, 13(3). https://doi.org/10.1177/21582440231185093 

Heizer, J., Render, B., & Munson, C. (2020). Operations management: Sustainability and supply chain management. Pearson. 
Heizer, J., Render, B., & Munson, C. (n.d.). Operations management: Sustainability and supply chain management. 
Jiménez, P. G., Ruiz, A. F., Sánchez, J. S., & de la Cruz, D. R. (2020). Mycological indicators in evaluating conservation status: 

The case of Quercus spp. dehesas in the middle-west of the Iberian Peninsula (Spain). Sustainability, 12(24), 1–
14. https://doi.org/10.3390/su122410442 

Kanjal, M. I., Muneer, M., Jamal, M. A., Bokhari, T. H., Wahid, A., Ullah, S., Amrane, A., Hadadi, A., Tahraoui, H., & Mouni, L. 
(2023). A study of treatment of Reactive Red 45 dye by advanced oxidation processes and toxicity evaluation 
using bioassays. Sustainability, 15(9). https://doi.org/10.3390/su15097256 

Liu, D., Yousaf, Z., & Rosak-Szyrocka, J. (2024). Environmental performance through green supply chain management 
practices, green innovation, and zero waste management. Sustainability, 16(24). 
https://doi.org/10.3390/su162411173 

Makki, A. A., Alidrisi, H., Iqbal, A., & Al-Sasi, B. O. (2020). Barriers to green entrepreneurship: An ISM-based investigation. 
Journal of Risk and Financial Management, 13(11). https://doi.org/10.3390/jrfm13110249 

Matyi, H., & Tamás, P. (2023). Operational concept of an innovative management framework for choosing the optimal 
packaging system for supply chains. Sustainability, 15(4). https://doi.org/10.3390/su15043432 

Mohammed, M., Shafiq, N., Elmansoury, A., Al-Mekhlafi, A. B. A., Rached, E. F., Zawawi, N. A., Haruna, A., Rafindadi, A. D., & 
Ibrahim, M. B. (2021). Modeling of 3R (reduce, reuse and recycle) for sustainable construction waste reduction: A 
partial least squares structural equation modeling (PLS-SEM). Sustainability, 13(19). 
https://doi.org/10.3390/su131910660 

Mowen, D., Munian, Y., & Alamaniotis, M. (2022). Improving road safety during nocturnal hours by characterizing animal 
poses utilizing CNN-based analysis of thermal images. Sustainability, 14(19). 
https://doi.org/10.3390/su141912133 

Rasheed, R., Rashid, A., Amirah, N. A., & Hashmi, R. (2024). Integrating environmental and entrepreneurship advocacy into 
environmental preneurship through green supply chain management, waste management, and green 
innovation: A study on SMEs of the US. Cleaner Engineering and Technology, 21, Article 100768. 
https://doi.org/10.1016/j.clet.2024.100768 

Rayhan Fadillah, & Gatri Lunarindiah. (2024). Antecedents and consequences of green intellectual capital on operational 
performance in coffee shops at West Jakarta. Accounting and Economics Taxation: A Global Perspective, 1(3), 
206–224. https://doi.org/10.61132/aeppg.v1i3.349 

Rofiaty, R., Yulianti, N. A., Pradana, B. I., Arif, M. E., & Salsabil, I. (2024). Fostering business success through green practices: 
The role of green entrepreneurship and innovation in enhancing firm performance. International Journal of 
Sustainable Development and Planning, 19(3), 1081–1088. https://doi.org/10.18280/ijsdp.190326 

Sakaria, D., Maat, S. M., & Mohd Matore, M. E. E. (2023). Examining the optimal choice of SEM statistical software packages 
for sustainable mathematics education: A systematic review. Sustainability, 15(4). 
https://doi.org/10.3390/su15043209 

Setya Negara, A. I., Destiana Tunggal Pramesti, & Muhammad Sodikun. (2023). Green marketing in sustainable business: 
Utilizing fly ash as a cement substitute to reduce CO2 emissions in the mortar industry. Open Access Indonesian 
Journal of Social Sciences, 7(2), 1398–1404. https://doi.org/10.37275/oaijss.v7i2.223 

Sharabati, A. A. A. (2021). Green supply chain management and competitive advantage of Jordanian pharmaceutical 
industry. Sustainability, 13(23). https://doi.org/10.3390/su132313315 

Šidlauskaitė, G., Kemešytė, V., Toleikienė, M., & Kadžiulienė, Ž. (2022). Plant diversity, functional group composition and 
legume effects versus fertilization on the yield and forage quality. Sustainability, 14(3). 
https://doi.org/10.3390/su14031182 

Surachman, A., & Prabandari, S. P. (2024). Drivers of green supply chain initiatives on the economic performance of SMEs 
in Malang. Journal Business and Management, 11(1). 

Yang, Z., Zheng, R., Wang, G., & Zhou, K. (2022). A dynamic road network model for coupling simulation of highway 
infrastructure performance and traffic state. Sustainability, 14(18). https://doi.org/10.3390/su141811521 

Zahran, S. (2024). Investigating the nexus between green supply chain practices and sustainable waste management in 
advancing circular economy. Sustainability, 16(9). https://doi.org/10.3390/su16093566 

Zhu, Q., Sarkis, J., & Lai, K. (2019). Choosing the right approach to green your supply chains. Modern Supply Chain Research 
and Applications, 1(1), 54–67. https://doi.org/10.1108/MSCRA-02-2019-0006 

 


