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Green Supply Chain Management (GSCM) involves integrating 
environmental considerations into all stages of the supply chain 
process, including product design, material sourcing, production, and 
distribution to customers. In line with this, Green Supply Chain 
Integration (GSCI) has been introduced to align the environmental 
management practices of manufacturers, suppliers, and customers. 
Despite its importance, the adoption of GSCI practices remains limited, 
resulting in missed opportunities to optimize resource usage, reduce 
waste generation, and lower carbon emissions, all of which are critical 
for achieving sustainable performance objectives. This study aims to 
provide a deeper understanding of how green supply chain integration 
impacts sustainable performance. Specifically, the research focuses on 
examining the relationships between supplier integration, customer 
integration, internal integration, logistics integration, technology 
integration, and sustainable performance. The study targeted 
manufacturing companies in Johor Bahru that hold the Malaysian 
Standard (MS) ISO 14001 certification. A quantitative research 
approach is utilized, with data collected through a structured 
questionnaire distributed to management and operational staff in the 
manufacturing sector. Data analysis will be conducted using the 
Statistical Package for Social Sciences (SPSS). The anticipated findings 
of this research are expected to offer valuable insights for management, 
supporting them in achieving environmental objectives while 
maintaining high performance in response to demands from 
stakeholders, customers, and environmental regulations. 
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1. Introduction 

Supply chain management (SCM) has garnered growing interest from industry professionals due to its role in 
strategic planning for the design, maintenance, and operation of supply chain processes. Although SCM has led to 
substantial advancements, some organizations have neglected environmental challenges such as global energy, 
global warming, reverse logistics, and ecological concerns in the context of global competition. Green supply chain 
management (GSCM) has arisen in response to growing environmental concerns in recent decades, aiming to 
adhere to standards for environmental protection (Alreahi et al., 2023). Sustainability is an excellent method of 
conducting business, and one of the most important aspects of the transition process to sustainability is the 
development of a corporate culture that is both inventive and constructive through the introduction of integration 
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(Mingaleva et al., 2022). These strong organizational cultures can enhance performance and maximize the efficient 
use of existing resources, leading to positive economic, environmental, and societal outcomes (Shabbir & Kassim, 
2018). Achieving economic, environmental, and social sustainability will ensure satisfaction among shareholders, 
suppliers, customers, employees, and the broader society. The GSCM is widely seen as a crucial management tool 
for enhancing sustainable performance, especially in manufacturing firms. The GSCM encompasses all aspects of 
supply chain management that must adhere to environmental protection regulations (Nazir et al., 2024). 
Manufacturers must use Green Supply Chain Integration (GSCI) to include environmental management principles 
throughout their companies, as well as with their suppliers and customers (Ahmed Khamis al Naqbi et al., 2018). 
This action will enhance inter-firm cooperation and encourage mutual GSCM as well as influence the firm’s 
sustainable performance (Omar et al., 2019). 
 Limited adoption of GSCI practices impedes the optimization of resource usage, minimization of waste 
generation, and reduction of carbon footprint, all of which are critical for achieving sustainable performance goals. 
Moreover, the lack of comprehensive GSCI adoption undermines Malaysia's progress towards achieving its 
sustainability targets outlined in initiatives such as the Sustainable Development Goals (SDGs) and the National 
Strategic Plan for Environmental Sustainability (NPS). Without effective integration of green practices into supply 
chain management, manufacturing firms in Malaysia risk falling short of these targets, thereby hindering the 
country's overall sustainable development agenda (Wong et al., 2023). GSCI involves integrating environmental 
management practices within manufacturing firms and with their suppliers and customers to enhance inter-firm 
cooperation and encourage mutual GSCM, which can influence firms' sustainable performance (Afum et al., 2020). 
However, studies have found that the implementation of GSCM and GSCI practices in Malaysia still requires further 
research. There is a need to explore the conceptualization of GSCI by enriching it with new variables like logistic 
integration and technology integration and examining their relationships with sustainable performance (Hassan, 
Akanmu, et al., 2018). In response to this need, it has been determined that this study is required in order to bridge 
the gap on the GSCM, specifically with regard to the relationship between GSCI practices and the impact they have 
on sustainable performance. Consequently, the purpose of this study is to investigate the conceptualization of the 
GSCI by incorporating additional elements of technology integration and logistic integration, as well as the 
correlations between these variables and sustainable performance. 
 The study focused on Malaysian Standard (MS) ISO (International Organization for Standardization) 14001 
certified manufacturing firms in Johor Bahru, Malaysia. The reason for choosing Johor Bahru because the strategic 
geographical location of Johor Bahru, its close proximity to Singapore, and its role as a prominent logistics and 
transportation center contribute to its attractiveness as a central location for research (Munir et al., 2021). The 
target respondents are employees of managerial or executive level in manufacturing positions because they have 
knowledge of GSCI practices and have the authority to decisions making on manufacturing in Johor Bahru. 

2. Literature Review 

2.1 Manufacturing Firms and Environmental Issues 

Manufacturing firms refer to as manufacturing companies or industrial enterprises, are organizations that are 
involved in the creation of commodities using procedures such as raw material processing, assembly, fabrication, 
or packaging. These firms generally operate in industries such as automotive, electronics, food and beverage, 
medicines, and consumer products, among others. Manufacturing firms are essential to the economy as they 
transform raw materials or components into finished products that are then sold to customers or other 
businesses.  
        Collaboration with stakeholders and the adoption of innovative capabilities have been highlighted as 
important drivers for manufacturing firms to respond effectively to sustainability pressures (Jakhar et al., 2020). 
By engaging in sustainable operations management practices and leveraging environmental capabilities, firms can 
gain a competitive advantage while addressing environmental concerns (Swalehe et al., 2020). Furthermore, the 
implementation of sustainable practices, such as energy-efficient scheduling and renewable energy usage, can 
contribute to reducing energy consumption and making manufacturing processes more environmentally 
sustainable (RANI, 2019; Utama et al., 2020). 

2.2 Green Supply Chain Integration (GSCI) 

Green Supply Chain Integration (GSCI) is a strategic approach that involves the collaboration of internal and 
external stakeholders to address environmental concerns throughout the supply chain. GSCI encompasses both 
intra-organizational and inter-organizational processes, aiming to reduce negative environmental impacts and 
achieve sustainability goals. It involves integrating environmental objectives into a firm's strategic and 
operational management system, emphasizing coordination and cooperation among different departments to 
address environmental issues through information exchange and resource sharing (Holmberg, 2015). 
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        GSCI contributes to environmental sustainability performance, with green supply chain management 
improving operational and financial performance through environmental performance (Hou, 2022). Fulfilling 
green contracts within supply chain networks can enhance profitability and sustainability. It is essential to 
measure green supply chain management performance to improve company performance through implemented 
improvements (Jamaluddin & Saibani, 2021). The application of green supply chain management strategies can 
result in green products, reducing environmental pollutants and waste while saving energy and resources 
(Aziziankohan, 2017). 

2.2.1 Supplier Integration 

According to Halili & Fernando (2019), supplier integration practices, such as supplier selection, development, 
and performance review, have a significant impact on economic, social, and environmental sustainability 
performance within the supply chain. Successful supplier integration is essential for successful production ramp-
up and plays a crucial role in bridging the gap between production ramp-up and supplier integration in new 
product development (Wlazlak et al., 2019). Supplier integration is a key component of green supply chain 
management and firm performance, contributing to sustainability and environmental objectives (Duoming & Chin, 
2022). A strategic supply management reference model for supplier integration in the supply chain has been 
proposed to improve supply chain practices (Tarigan et al., 2021). 

2.2.2 Customer Integration 

A customer refers to an individual or organization that obtains goods or services and has the freedom to choose 
from multiple suppliers and product options. Within the supply chain context, customers encompass 
merchandisers, retailers, wholesalers, online retailers and end consumers. In the context of GSCM, customer 
integration involves environmental collaboration between a focal company and its customers to address their 
environmental requirements. This concept emphasizes the downstream segment of the supply chain. It reflects 
the degree to which GSCM practices are adopted for environmental planning, management, and finding solutions 
to environmental challenges (Hassan, Abindin, et al., 2018). 

2.2.3 Internal Integration 

Internal integration is crucial for streamlining operations, enhancing efficiency, and achieving environmental 
objectives within an organization (Bokrantz et al., 2020). Many firms are moving towards environmental 
sustainability by implementing environmental management systems, conducting environmental audits, 
evaluating environmental reports internally, and obtaining ISO 14001 certification. Cooperation within the 
organization is essential to ensure sustainable performance, achieve environmental objectives, and improve 
economic and social outcomes (Basnet, 2013). 

2.2.4 Logistics Integration 

Logistics integration refers to the environmental management practices involved in the planning, execution and 
oversight of goods or services until they reach the consumer or customer (Oy & Kamthunzi, 2014). This integration 
is crucial for improving logistics efficiency, reducing costs, and achieving superior performance by integrating 
supply chain logistics resources and leveraging information technology to enhance logistics operations (Guo & 
Long, 2023). The integration of logistics and marketing practices has been investigated to determine the impact 
on market share outcomes, highlighting the importance of logistics-affordability, accessibility, acceptability, 
awareness, and full integration into business strategies (Dadzie et al., 2023). 

2.2.5 Technology Integration 

Technology integration in green supply chain management involves the use of technology tools and resources by 
supplying and buying firms to enhance sustainability practices. This integration encompasses activities such as 
product development procedures, process re-engineering, and technical training to promote eco-friendly 
operations within the supply chain (Setyadi, 2019). Green supply chain integration allows enterprises to merge 
internal and external green technological resources, benefiting from advanced experiences from both sources. 
This integration underscores the significance of utilizing technology to boost sustainability practices and enhance 
environmental performance within supply chain operations (Xia et al., 2020). 

2.3 Sustainable Performance 

The ability of a company or organization to continue growing and improving over time without endangering the 
ability of future generations to meet their own requirements is referred to as sustainable performance. The 
economic, environmental, and social pillars of sustainability are all included in this idea. It entails striking a 
balance between the organization's long-term objectives and stakeholders' immediate requirements, as well as 
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making sure that the organization's operations don't damage the environment or deplete natural resources and 
that they improve society well-being (Abdul-Rashid et al., 2017). 
        To measure sustainable performance, organizations need to adopt a systematic and integrated approach that 
considers all aspects of sustainability, including economic, environmental, and social dimensions. Various models 
and frameworks have been developed to effectively measure sustainability performance, such as the Analytic 
Network Process and Balanced Scorecard. Additionally, the adoption of Key Performance Indicators (KPIs) that 
integrate sustainability into the business strategy is crucial for improving sustainability performance (Nowak et 
al., 2024). 
        The role of green supply chain management in driving sustainability initiatives within organizations, 
underscoring the importance of environmentally conscious practices in supply chain operations (Hsu et al., 2013). 
The adoption of sustainable practices in supply chains has become imperative for organizations aiming to achieve 
long-term sustainability goals. This study also highlighted the significance of policy development, health protocols, 
and automation in enhancing supply chain sustainability, especially in the context of the COVID-19 pandemic 
(Karmaker et al., 2021). 

2.4 Conceptual Framework 

The research framework is portrayed in Fig. 1. There are five independent variables and one dependent variable 
involved in this study. 

 
Fig. 1 Research framework of this study 

3. Research Methodology 

3.1 Research Design 

Quantitative approach is defined as a systematic investigation of phenomena by gathering quantifiable data and 
performing statistical, mathematical or computational techniques (Ghanad, 2023). The survey was in the form of 
a Google Form, and the questions were given on a scale of 1-5 to rate the agreeableness of respondents to the 
questionnaires, and this survey was distributed by mail to the manufacturing firms’ addresses. At the end of the 
research, the report has been able to answer the research questions with proof of data. Besides, the correlation of 
the research’s dependent variable and independent variable has been carried out. 

3.2 Research Population and Sample 

Population can be defined as all people or items that one wishes to understand, while sampling is the process of 
selecting a segment of the population for investigation (Rahi, 2017). Based on the Federation of Malaysian 
Manufacturers (FMM) in Johor, there were 500 leading manufacturing companies in the state which offer a wide 
range of activities to facilitate manufacturing and business operations. Sample size represents the quantity of 
observations or individuals chosen from the population to be included in the study (Memon et al., 2020). Based 
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on the table provided by (Krejcie, R. V., & Morgan, 1970), when the total population size is 500, the most 
appropriate sample size is 217. Therefore, a sample size of 217 respondents from ISO 14001 certified 
manufacturing firms in the country was required. Table 1 is a sample size selection table developed by Krejcie and 
Morgan (1970). 

Table 1 Determining sample size method Krejcie and Morgan (1970) 

 

3.3 Data Collection 

Data collection is the process of collecting and measuring information about variables, in establish a systematic 
way to enable people to answer established research questions, test hypotheses and evaluate results (Taherdoost, 
2021). The primary data collection method will be used in this study which is the questionnaire survey technique. 
The questionnaire survey for this survey will be provided to respondents conducted by online survey using Email 
to make it easier and more convenient for both the researcher and the respondents to answer the survey. 

3.4 Pilot Study 

According to (Williams-Mcbean, 2019), a Pilot Study (PS) is a small-scale research project conducted before the 
full-scale study. It allows researchers to test the feasibility of the research process, helping them determine the 
most effective approach for conducting the final study. Through pilot testing, researchers can refine research 
questions, identify the most suitable methods, and estimate the time and resources required for the larger study. 
Additionally, pilot testing ensures the quality of the questionnaire, securing its validity and reliability while 
minimizing potential issues in the final data collection. For this study, the researcher distributed 30 sets of 
questionnaires to respondents from diverse backgrounds to gather feedback and comments on the questionnaire 
as part of the pilot testing process. 
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3.5 Research Instrument 

The instrument of this research were questionnaires and scales. Questionnaires are the backbone of any survey 
and its success lies in the design of the questionnaire. Research instruments are crucial in gathering accurate and 
reliable information to address research questions and objectives. They play a vital role in ensuring the validity 
and reliability of the data collected, which are essential for drawing meaningful conclusions and making informed 
decisions based on research findings (Chen et al., 2021). All of the questions will be created by the researcher in 
the form of a closed-ended inquiry. In other words, the researcher will give a set of possibilities for the respondent 
to choose from depending on their best skill. This collection of questionnaires may indicate that the researcher 
aims to keep things as simple as possible in terms of questionnaire design and phrasing in order to make it simpler 
for respondents to understand the questions and create the best answer. As a consequence, the researcher will be 
able to obtain more accurate responses from the participants. 

3.6 Data Analysis 

3.6.1 Descriptive Analysis 

The researcher has emphasized using this method for data analysis, as it allows the collected data and information 
to be presented in tables and percentages, making it convenient for analysis. This approach helps in organizing 
general questions and presenting responses effectively in the research study. Furthermore, the data obtained from 
the questionnaire is crucial, as the numbers and percentages are used for further analysis to achieve the research 
objectives. Descriptive data analysis in this study enhances the understanding and interpretation of the collected 
findings. 

3.6.2 Correlation Analysis 

Correlation analysis evaluates how strongly and in what direction two continuous variables are related (Leech et 
al., 2013). Pearson and Spearman correlations are two common types of correlation analyses utilised in research. 
Selecting between Pearson’s and Spearman’s correlation coefficients is roughly analogous to choosing between 
the median or IQR and the mean or standard deviation. This study will help verify whether the GSCI practices have 
a positive correlation with sustainable performance. 

3.7 Research Flow Chart 

Fig. 2 represents the process flow for conducting a study, beginning with the identification of the problem 
statement. This flowchart assists the researcher in conducting this study and gaining a deeper comprehension via 
the flowchart's summary. 

 
 
 

Fig. 2 Flow chart of this study 
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4. Results and Discussion 

The population of manufacturing firms in Johor Bahru was 500 companies, while the sample size of this study was 
217. As shown in Table 2, the questionnaires were emailed to 222 companies, and 222 valid questionnaires were 
returned. The questionnaire survey return rate attained there was 88.80%.  

Table 2 Survey return rate 

Population Sample Size 
Questionnaire 

Distribute 
Questionnaire 

Returned 
Percentage 

500 217 250 222 88.80% 

4.1 Reliability and Validity Analysis 

The reliability test was conducted to evaluate the quality of the data, focusing on the stability and consistency of 
the items. Cronbach's alpha, an internal consistency measure, was utilized to assess the reliability of the scale. 
Researchers commonly use Cronbach's Coefficient Alpha, which ranges from 0 to 1, to determine the reliability of 
data. According to this method, a higher coefficient value indicates greater reliability (Hoekstra et al., 2019). For 
example, in this study, a value of 0.60 or higher signifies reliability and internal consistency, whereas a value below 
0.60 indicates the opposite. Table 3 displays the value of the dependability coefficient. 

Table 3 Reliability coefficient value 

Cronbach’s Alpha (α) Internal Consistency 

α ≥ 0.9 Excellent 

0.9 ≥ α ≥ 0.8 Good 

0.8 ≥ α ≥ 0.7 Acceptable 

0.7 ≥ α ≥ 0.6 Be Disputed 

0.6 ≥ α ≥ 0.5 Bad 

0.5 ≥ α Unacceptable 

4.1.1 Reliability and Validity Analysis of Pilot Study 

A pilot test has been conducted in this study to examine that the questionnaire is reliable and valid before the 
actual study has been carried out. There were 30 targeted respondents involved and 30 questions are used in this 
pilot test is to determine the level of understanding of respondents toward the questionnaire provided. Table 4 
showed that the value of Cronbach’s Alpha (α) for the pilot study for 30 respondents. Based on the result, the 
values of Cronbach’s Alpha (α) of supplier integration is 0.848, which is good, customer integration is 0.907, which 
is excellent, internal integration is 0.997, which is excellent, logistic integration is 0.861, which is good and 
technology integration is 0.874, which is good. Meanwhile, Cronbach’s Alpha (α) for sustainable performance is 
0.899, which is good. As shown in Table 4, since all the independent variables and the dependent variable have a 
value from 0.8 and above for their Cronbach’s Alpha (α), the questionnaire can be used. 

Table 4 Reliability test for pilot study 

No Variables Number of items Cronbach’s Alpha (α) 

1. Supplier Integration 4 0.848 

2. Customer Integration 4 0.907 

3. Internal Integration 4 0.997 

4. Logistic Integration 4 0.861 

5. Technology Integration 4 0.874 

6. Sustainable Performance 5 0.899 

4.1.2 Reliability and Validity Analysis of Actual Study 

Table 5 detailed the reliability test for the actual investigation. The results showed that the values of Cronbach’s 
Alpha (α) of supplier integration is 0.953, customer integration is 0.956, internal integration is 0.965, logistic 
integration is 0.955, and technology integration is 0.956. Meanwhile, Cronbach’s Alpha (α) for sustainable 
performance is 0.966. Since all of the independent variables and the dependent variable have a value from 0.9 and 
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above for its Cronbach’s Alpha (α), which the reliability is excellent. The reliability of every item that was chosen 
to be included in the questionnaire for this study was reliable. 

Table 5 Reliability test for actual study 

No Variables Number of items Cronbach’s Alpha (α) 

1. Supplier Integration 4 0.953 

2. Customer Integration 4 0.956 

3. Internal Integration 4 0.965 

4. Logistic Integration 4 0.955 

5. Technology Integration 4 0.956 

6. Sustainable Performance 5 0.966 

4.2 Demographic Analysis 

The questionnaires have been distributed to manufacturing sector in Johor Bahru with different backgrounds. The 
demographic information, which firms and respondents’ profile were analysed and presented in Table 6. The firms 
and respondents profile included gender, age, education level, level of job position in the company, working 
experience and type of manufacturing job position in the company. 

Table 6 Summary of demographic analysis 

Demographic Classification Frequency (N) Percentage (%) 

Gender 
 

Age 

Male 
Female 

Below 30 years old 

112 
110 
36 

50.5 
49.5 
16.2 

 
 
 

Educational Level 

31-40 years old 
41-50 years old 

51 years old and above 
SPM/STPM/Diploma 

61 
64 
61 
42 

27.5 
28.8 
27.5 
18.9 

 
 
 

Level of Job Position in 
The Company 

Degree level 
Master level 

PhD level 
Executive or senior 

management 
Middle Management 

First-level management 
Intermediate or experienced 

Entry-level 

83 
59 
38 
29 

 
49 
58 
52 

 
34 

37.4 
26.6 
17.1 
13.1 

 
22.1 
26.1 
23.4 

 
15.3 

Working Experience 
 
 
 

Type of Manufacturing 
Job Position in The 

Company 

Below 1 year 
1-5 years 

5-10 years 
More than 10 years 

Chief Executives and Director 
Positions 

Management Positions 
Supervisory Positions 

Manufacturing Engineer 
Positions 

Manufacturing Technician 
Positions 

Office Manufacturing 
Positions 

General Manufacturing 
Associate Positions 

35 
71 
85 
31 
20 

 
43 
31 
38 

 
39 

 
31 

 
20 

 

15.8 
32.0 
38.3 
14.0 
9.0 

 
19.4 
14.0 
17.1 

 
17.6 

 
14.0 

 
9.0 
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4.3 Descriptive Analysis for GSCI Practices 

Table 7 shows the five items in this group with their mean and standard deviation, respectively. The highest mean 
is scored by the customer integration, with a mean value of 3.5124 and a standard deviation of 1.29898. 
Meanwhile, the technology integration had the lowest mean, which is 3.4955, with a standard deviation of 
1.30695. The second highest mean is the supplier integration, with a mean value of 3.5056 and a standard 
deviation of 1.27663. The logistic integration scored a mean value of 3.5045 with a standard deviation of 1.29215. 
Lastly, the internal integration scored a mean value of 3.5034 with a standard deviation of 1.32810. 

Table 7 Summary analysis of average mean 

Item Mean Standard Deviation 

Supplier Integration 3.5056 1.27663 

Customer Integration 3.5124 1.29898 

Internal Integration 3.5034 1.32810 

Logistic Integration 3.5045 1.29215 

Technology Integration 3.4955 1.30695 

4.4 Descriptive Analysis for Sustainable Performance 

Table 8 shows the descriptive analysis of sustainable performance. The highest mean score is by items 2, 3 and 5, 
reduction in wastewater caused by the firm’s manufacturing activities, reduction in solid wastes caused by the 
firm’s manufacturing activities and decrease in frequency of environmental accidents of the firm, with both the 
same mean value of 3.52 respectively. Meanwhile, reduction in air emission caused by firm’s manufacturing 
activities and decrease in consumption for hazardous/ harmful/ toxic materials had the lowest mean with both 
same mean value of 3.49 respectively. 

Table 8 Mean and standard deviation for sustainable performance 

No 
Item 

Mean 
Standard 

Deviation Operational Performance 

1 Reduction in air emission caused by firm’s manufacturing activities. 3.49 1.344 

2 Reduction in waste water caused by firm’s manufacturing activities. 3.52 1.420 

3 Reduction in solid wastes caused by firm’s manufacturing activities. 3.52 1.344 

4 Decrease in consumption for hazardous/ harmful/ toxic materials. 3.49 1.344 

5 Decrease in frequency for environmental accidents of the firm. 3.52 1.420 

Average Mean 3.514 1.3744 

4.5 Normality Test 

Since the number of the respondent is more than fifty, this research has used Kolmogorov-Smirnov as the data to 
be referred in determine whether the variables are normal or not normal to ensure which analysis should be used 
for determining the result based on the research questions. Based on the Table 9, if the significant value is below 
0.05 the variable considered as not normal and if the significant value is more than 0.05, the variables are 
considered as normal. Normality test is crucial to ensure the exact test should be used in the next process of data 
analysis. The result of the normality test for all item is not normal with are normally distributed with (P<0.05). 

Table 9 Normality Test for Independent Variables and Dependent Variable 

Variables Kolmogorov-Smirnov Test 

Independent Variables Statistic df Sig. 

Supplier Integration .350 222 <.001 

Customer Integration .323 222 <.001 

Internal Integration .258 222 <.001 

Logistic Integration .356 222 <.001 
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Technology Integration .356 222 <.001 

Dependent Variables 

Sustainable Performance .332 222 <.001 

4.6 Correlation Analysis 

Table 10 shows the correlation between supplier integration and sustainable performance. There was a significant 
correlation between supplier integration and sustainable performance with r (222) = 0.91, p<0.01. Thus, there is 
a significant correlation between supplier integration and sustainable performance. 

Table 10 Correlation between supplier integration and sustainable performance 

 

 
Table 11 shows the correlation between customer integration and sustainable performance. There was a 
significant correlation between customer integration and sustainable performance with r (222) = 0.92, p<0.01. 
Thus, there is a significant correlation between customer integration and sustainable performance. 

Table 11 Correlation between customer integration and sustainable performance 

 

 
 
 
 
 
 
 
 
 
 
 

Correlations 

 

OM_SupplierInt

egration 

OM_Sustainable

Performance 

Spearman's rho OM_SupplierIntegration Correlation Coefficient 1.000 .913** 

Sig. (2-tailed) . .000 

N 222 222 

OM_SustainablePerformanc

e 

Correlation Coefficient .913** 1.000 

Sig. (2-tailed) .000 . 

N 222 222 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Table 12 shows the correlation between internal integration and sustainable performance. There was a significant 
correlation between internal integration and sustainable performance with r (222) = 0.94, p<0.01. Thus, there is 
a significant correlation between internal integration and sustainable performance. 

Table 12 Correlation between internal integration and sustainable performance 

 

 
Table 13 shows the correlation between logistic integration and sustainable performance. There was a significant 
correlation between logistic integration and sustainable performance with r (222) = 0.91, p<0.01. Thus, there is a 
significant correlation between logistic integration and sustainable performance. 

Table 13 Correlation between logistic integration and sustainable performance 
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Table 14 shows the correlation between technology integration and sustainable performance. There was a 
significant correlation between technology integration and sustainable performance with r (222) = 0.91, p<0.01. 
Thus, there is a significant correlation between technology integration and sustainable performance. 

Table 14 Correlation between technology integration and sustainable performance 

 

5. Conclusion 

The most chosen dominant practices in implemented GSCI is the practices of the customer integration and the 
least chosen is the practices of the technology integration. According to this result, the second highest mean value 
that the practices of the supplier integration gained a mean value of 3.5056. The practices of the logistic 
integration and the internal integration had the mean value of 3.5045 and 3.5034. Consequently, the 
manufacturing firms in Johor Bahru should implemented more in GSCI practices. For instance, manufacturing 
firms in Johor Bahru can implement Green Supply Chain Integration (GSCI) practices by adopting eco-friendly 
packaging, utilizing renewable energy sources for production and collaborating with suppliers who prioritize 
sustainable materials and waste reduction. 

The results showed that the highest mean value is reduction in waste water caused by firm’s manufacturing 
activities, reduction in solid wastes caused by firm’s manufacturing activities and decrease in frequency for 
environmental accidents of the firm with the both same mean value of 3.52 respectively. Meanwhile, reduction in 
air emission caused by firm’s manufacturing activities and decrease in consumption for hazardous/ harmful/ toxic 
materials had the lowest mean with the both same mean value of 3.49 respectively. Consequently, the 
manufacturing firms in Johor Bahru should improve the sustainable performance. For example, focusing on 
reducing air emissions by transitioning to energy-efficient machinery and utilizing renewable energy sources. 
This shift not only aligns with sustainability goals but also reduces operational costs in the long run. Furthermore, 
prioritizing the use of non-toxic materials in their manufacturing processes. By sourcing safer alternatives and 
minimizing hazardous substances, they can significantly decrease their environmental impact while ensuring 
compliance with regulatory standards.  

Based on the result, the highest Spearman’s Correlation Coefficient, r is 0.940 which a strongest relationship 
between the internal integration and sustainable performance. The lowest Spearman’s Correlation Coefficient, r 
is 0.906 which was a strongest relationship between the technology integration and sustainable performance. 
Based on the result of this study, we know that the internal integration will give more impact that is positive on 
sustainable performance. This indicates that well-coordinated internal processes, such as cross-departmental 
communication, collaboration and environmental management systems which are crucial in enhancing 
sustainability. By aligning internal operations with green practices, manufacturing firms can effectively reduce 
waste, optimize resource utilization and achieve both environmental and economic benefits. This finding 
emphasizes the importance of fostering internal collaboration to drive sustainable performance successfully. 

In conclusion, this research contributes to a deeper understanding of GSCI practices within the Malaysian 
manufacturing sector, addressing the gaps in existing literature and offering a foundation for future exploration. 
These findings not only benefit industry practitioners aiming to enhance sustainable performance but also serve 
as a guide for policymakers seeking to promote green initiatives. By fostering a culture of sustainability and 
innovation, manufacturing firms can effectively align with global sustainability goals while maintaining 
competitive advantages in a dynamic market. 
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