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Abstract---Green supply chain management (GSCM) practices are 

cross-organizational and closed-loop. They aim to reduce the 
ecological impact of the firm’s activity without sacrificing quality, cost, 

reliability, performance, or energy utilisation efficiency. This study 

presents empirical evidence to encourage firms to implement GSCM 

practices, which may enhance their competitive advantages. This 

study attempts to contribute to the growing research on GSCM 
practices—namely internal environmental management, green 

purchasing, eco-design and packaging, investment recovery, and 

cooperation with customers—and their effects on competitive 

advantages using a sample of 258 ISO 14001-certified manufacturing 

firms in Malaysia. A partial least squares structural equation 

modelling (PLS-SEM) analysis showed the direct effects of green 
purchasing, eco-design and packaging, investment recovery, and 

cooperation with customers directly on competitive advantages. 

However, internal environmental management did not relate to 

competitive advantages. Suggestions for future research are proposed. 

The study confirms the positive effects of GSCM practices on the 
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competitive advantages of firms in the Malaysian manufacturing 

industry. 

 

Keywords---green supply chain management, competitive advantages, 
manufacturing firms. 

 

 

Introduction 

 

In the competitive global market, companies are developing new and improving 
current innovative methods to enhance their competitiveness. Some firms do so 

by improving their environmental performance in response to the growth of 

environmental regulations, to reduce the environmental impact of their services 

and products, and to address the environmental concerns of their customers 

(Bacallan, 2000; Jia & Wang, 2019). Green practices are one of the strategies for 
environmental improvement. They are operational initiatives adopted by many 

firms, including firms in Southeast Asia, to address environmental concerns (Rao 

& Holt, 2005).  

 

Increased environmental concerns over the past decades, as demonstrated by 

government regulations and stronger public awareness to protect the 
environment, have pushed firms to take serious actions against environmental 

issues around the world (Taseer et al., 2018). Firms generally emit toxic waste 

into the environment during manufacturing (Ahmed et al., 2018). The term ‘green’ 

has been used to reflect and represent the environmental, economic, and social 

impact of the organisation’s activities (Rasit et al., 2019). Green supply chain 
management (GSCM) is an emerging field propelled by the need to be 

environmentally conscious. 

 

Manufacturing firms are required to implement green practices in their supply 

chain management (SCM) activities. Some examples of these green practices are 

green purchasing, eco-design, reverse logistics, green marketing, green 
technology, and green manufacturing practices. The goal of these environmentally 

and socially accountable practices is to reduce the harmful impact of 

manufacturing and increase firm profitability (Khan, 2019). Green production 

practices and resources will reduce production costs, improve product quality, 

improve SCM efficiency, and eventually realise competitive advantage in the 
industry (Handfield et al., 1997). These practices aim to eliminate waste and 

improve the efficiency of firm manufacturing processes, thereby creating a 

positive impact on organisational performance and environmental effectiveness 

(Vanalle et al., 2017).  

 

Adding value to the business and minimizing costs of the overall production 
system have been identified as key drivers to increase competitiveness in the 

global market (Moori et al., 2018). Many firms agree that common manufacturing 

objectives, such as delivery, cost, and flexibility, are no longer enough to stay 

competitive in the market and be innovative in terms of technology 

implementation, as external stakeholders require an increased focus on 
sustainability (Pinto et al., 2019). Therefore, it is necessary to investigate how the 
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integration of environmental sustainability elements into the production system 

can lead to competitive advantage. 

 
There is currently growing environmental awareness in Asia, and firms are under 

pressure from stockholders, customers, and the government to reduce eco-

harmful activities (Luthra et al., 2016). Indeed, firms, especially those in the 

manufacturing sector, must incorporate sustainability elements in their activities 

and reduce end-to-end supply chain costs to achieve competitive advantage 

(Gunasekaran & Ngai, 2003; Qorri et al., 2018). 
 

Afroz et al. (2019) stated that the implementation of green practices in Malaysia is 

lacking. To overcome these challenges and obstacles, they suggested that the 

government incentivise organisations that implement green practices. The 

Malaysian government has introduced tax incentives for manufacturing firms that 
implement green practices, such as pioneer status (PS) and investment tax 

allowance (ITA) (Singh, 2017). The aim of this study is to examine the effects of 

GSCM practices (internal environmental management, eco-design, green 

purchasing, cooperation with customers, and investment recovery) on the 

competitive advantages of ISO 14001-certified manufacturing firms in Malaysia.  

 
Literature Review  
 

Green Supply Chain Management Practices  
 

GSCM practices are efforts undertaken by an organisation to minimise negative 
environmental impact during the entire life cycle of products or services, starting 

from the design, procurement of raw materials, use, and final disposal of the 

product (Khairani et al., 2017). In this study, GSCM practices are restricted to the 

activities of manufacturing firms in Malaysia, which are the largest contributor of 

environmental problems. Srivastava (2007) defined GSCM as the incorporation of 

environmental attributes into SCM processes (product and service design, 
procurement, manufacturing, distribution, and end of life product management) 

to gain sustainable competitive advantage. GSCM can help firms to be more 

sustainable in their operations. Moreover, the greening of industry will reduce 

environmental degradation.  

 
The term ‘green supply chain’ or ‘sustainable supply chain’ means the integration 

of sustainable environmental process with the conventional supply chain. This 

process includes product design, supplier selection, materials procurement, 

distribution, product manufacturing and assembly, and end-of-life management 

(Khan et al., 2016). In addition to mitigating the harmful impact of businesses 

and supply chain operations, GSCM will also add or create value to the processes 
of the entire supply chain, thereby improving organisational performance. These 

additional values include less manufacturing waste, reduced manufacturing 

costs, reuse and recycling of products, positive image building, better asset 

efficiency, and greater customer satisfaction (Khan et al., 2018).  

 
In recent years, local and global environmental issues have become a serious 

concern for business organisations. Economic consumption drives those 

organisations to utilise a high volume of materials and energy in their operations. 
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Business organisations, here, refer to manufacturing firms, which are believed to 

be the largest contributor to environmental issues (Beamon, 1999). SCM has 

grabbed the attention of industrialists globally because of the urgency for 

strategic planning in the maintenance, design, and operations of supply chain 
processes. SCM is the most important system of modern organisations. It is 

integrated with various operational stages to meet and satisfy market needs and 

maximise firm profits (Shafique et al., 2017; Suryanto et al., 2018; Villanueva & 

García, 2013). Despite the benefits of SCM, some manufacturing firms have 

overlooked its environmental, economic, and social impact, including global 

warming, health diseases, global energy crisis, and climate change (Suryanto et 
al., 2018). 

 

GSCM has caught the attention of scholars because of its consideration of the 

environment and impact on organisational performance. Srivastava (2007) 

explained that GSCM includes green purchasing, green design, green distribution, 
green production, reverse logistics, and logistics marketing activities. Walker et al. 

(2008) stated that GSCM practices are applied in all stages of the product 

lifecycle, such as production, purchasing, distribution, use, and disposal. GSCM 

practices concern various activates, such as production, design, supply, 

assembly, packaging, logistics, and distribution (Eltayeb & Zailani, 2014; 

Handfield et al., 1997; Mohamad et al., 2018). Therefore, GSCM practices cover a 
broad scope. GSCM studies are limited by the researcher’s objectives, as in the 

case of any SCM research (Zhu et al., 2008). This study focuses on the 

implementation of the following GSCM practices: internal environmental 

management, eco-design, green purchasing, cooperation with customers, and 

investment recovery. 
 

Firm’s Competitive Advantage  
 

The concept of competitive advantage can be viewed from different perspectives, 

though the objective remains similar. Porter (1989) defined competitive advantage 

as the heart of the firm’s performance in a competitive market. Porter identified 
two generic types of competitive advantage. The first is cost leadership, where the 

company obtains competitive advantage through the efficient use of capital and 

labour and by providing products at low cost. The second is differentiation, in 

which the firm creates unique features for its products or services through the 

use of new technologies for customer support (Porter & Linde, 1995). Competitive 
advantage fundamentally emerges from the value that a firm can create for its 

buyers that exceeds the firm’s cost of creating it. Competitive advantage refers to 

a superior position in the marketplace that enables a firm to outperform its rivals 

(Porter, 1985). 

 

Green awareness and environmental value are the main drivers for the 
implementation of GSCM that can enhance competitiveness (Tan & Shaharudin, 

2016). Better environmental awareness has increased the demand for green 

products and services (Rao & Holt, 2005). Competitive advantage must be 

considered when investigating the relationship between GSCM practices and 

economic performance, seeing that competitive advantage is related to long-term 
efficiency and effectiveness (Laari et al., 2017). Environmental performance and 

competitive advantage are expected to positively influence economic performance.  
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Environmental competitiveness must be aligned with business performance, 

hence the organisation should have a broad perspective of competitiveness. 

Competitiveness at the level of organisation means its better capability to utilise 
its resources (efficiency) to achieve its goals (effectiveness) compared to its 

competitors (Dubey et al., 2017). It also refers to the uniqueness of a firm’s 

product or service compared to that of other companies in the market (Flynn & 

Flynn, 1996; Porter, 1989). A firm can implement GSCM practices as part of its 

low cost and differentiation strategies in the supply chain to gain a competitive 

advantage over other organisations (Yang et al., 2013). 
 

Wagner and Schaltegger (2004) examined the perspective of businesses on how 

environmental management can influence environmental competitiveness as a 

measure of economic performance. They found that the implementation of GSCM 

positively affects environmental performance and competitive advantage in terms 
of market opportunities, profitability, employee satisfaction, and risk reduction. 

Yang et al. (2010) measured manufacturing competitiveness (quality, cost, and 

delivery) and its relationship with customer and supplier management and 

continues development and improvement. Only cost and quality have a significant 

relationship towards competitive advantage. Therefore, the organisation’s 

competitive advantage goes beyond quality products delivered on time.  
 

Rao and Holt (2005) measured competitiveness and economic performance 

through improved quality, productivity, efficiency, and cost savings. The evidence 

from this study suggests that quality is the basic parameter that has to be met all 

the way. The present study will discuss competitive advantage using measures 
subsumed in three dimensions of price/cost, delivery, and quality (Ganeshkumar 

and Madan, 2015; Li et al., 2006; Tan & Shaharudin, 2016).  

 

Green Supply Chain Management and Firm’s Competitive Advantages  
 

Environmental and social issues have become important issues in the business 
environment. Firms are also facing intensifying competition and increasing 

demand of stakeholders (Younis et al., 2019). Today’s businesses are concerned 

about the environment because their operations potentially contribute to 

environmental degradation. Incorporating environmental elements into business 

operations can help organisations to create long-term values necessary for 
sustainability performance. The manufacturing industry in Malaysia is one of the 

main contributors to the country’s pollution index (Hassan, 2016). As a result, 

GSCM practices have become a popular strategy in this sector to mitigate 

environmental issues while maintaining firm effectiveness and competitiveness. 

Furthermore, the Malaysian Economic Transformation Programme (ETP) has 

highlighted the urgency for green technology development so that Malaysian can 
achieve the developed nation status (Rasit et al., 2019).  

 

Jia and Wang (2019)  measured competitive advantages as generic competitive 

advantages (quality, price flexibility of products, and new product features) and 

environmental competitive advantages (reduced environmental harm, avoidance of 
environmental risk, and environmental governance efforts). They found that the 

implementation of GSCM will improve the core competence of the organisation 

and bring corresponding advantages in terms of price, quality, and delivery. 
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Tracey et al. (1999) measured competitive advantage as seven dimensions: price 

offered, quality of products, order fill rate, order cycle time, order/shipment 

information, and frequency of delivery. Based on the above, the dimensions of 

competitive advantage selected in this study were quality, price/cost, and 
delivery. 

  

Tan et al. (2016) studied the relationship between GSCM (green purchasing, green 

production, and investment recovery) and competitive advantages among 144 

manufacturing firms in Malaysia. The study showed that green purchasing and 

green production influence firm competitiveness. Investment recovery has no 
relationship with firm competitiveness, perhaps because of the high cost of 

implementing the overall framework. The results appear to support the 

assumption that a firm’s competitiveness will be greater with a higher level of 

green purchasing and green production practices. Organisations that implement 

green purchasing will balance between quality, cost/price, delivery, and 
environmental concept in its purchasing activities. Moreover, suppliers will be 

selected and evaluated based on green purchasing criteria to ensure that the 

procured materials contain green attributes. Such attributes provide added 

advantages for the organisation in their path towards global competitiveness. 

 

GSCM practices—e.g., recycling, reuse, remanufacturing, eco-design and 
packaging, green purchase, reverse logistics, fewer waste, and disposal of 

products—are sources of competitive advantage. GSCM practices allow firms to 

differentiate themselves from other competitors through the use of inimitable 

resources (Wang, 2019). Therefore, GSCM and competitive advantage are 

determinants of firm performance, and the implementation of GSCM practices will 
enhance competitive advantage. A review of the literature indicates mostly positive 

relationships between GSCM practices and competitive advantage. This provides a 

strong support for the hypotheses of this study. 

 

Hypothesis 1: There is a positive relationship between internal environmental 
management and competitive advantage. 
Hypothesis 2: There is a positive relationship between green purchasing and 
competitive advantage. 
Hypothesis 3: There is a positive relationship between eco-design and packaging 
and competitive advantage. 

Hypothesis 4: There is a positive relationship between investment recovery and 
competitive advantage. 
Hypothesis 5: There is a positive relationship between cooperation with customers 
and competitive advantage.  
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Figure 1: Conceptual Framework 

 

Methodology  
 

This study employed the quantitative approach to examine the impact of GSCM 
practices on competitive advantages. The research sample was manufacturing 

firms in Malaysia, specifically those certified with ISO 14001: environmental 

management system. ISO (2019) reported that there are 2,137 certified firms in 

Malaysia. According to Zailani et al. (2012) and Abdul-Rashid et al. (2017), ISO 

14001-certified firms are more likely to adopt environmental initiatives, including 
green supply chain initiatives, resource recovery initiatives, and environmental 

design. Because of the Covid-19 pandemic, questionnaires were only distributed 

via email. In total, 600 questionnaires were sent to the manufacturing firms. The 

list of firms was gathered from the Federation of Malaysian Manufacturers (FMM) 

and Standard and Industrial Research Institute of Malaysia (SIRIM). A manager-

level employee from the environment, health and safety, operations, quality, 
production, supply chain, or engineering department was requested to respond to 

the questionnaire. There were 258 returned and useable questionnaires, 

representing a response rate of 44.2%. 

 

The hypotheses were tested using partial least squares structural equation 

modelling (PLS-SEM), run with the SmartPLS software (Ramayah et al., 2018). In 
addition, the Statistical Package for Social Science (SPSS) version 25.0 software 

was used to analyse the descriptive data. GSCM practices were measured using 

26 items under five dimensions (internal environmental management, eco-design, 

green purchasing, cooperation with customers, and investment recovery) 

(Çankaya & Sezen, 2019; Eltayeb & Zailani, 2014; Green et al., 2012; Hyland & 
Gieskes, 2017; Scur & Barbosa, 2017; Seman et al., 2018; Shafique et al., 2017; 

Sundram et al., 2017; Zhu & Sarkis, 2007). Competitive advantages were 

measured using 14 items subsumed in three dimensions (price/cost, quality, and 
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delivery) as a proxy of firm performance (Li et al., 2006b; Tan & Shaharudin, 

2016). The items were measured on a five-point Likert scale, ranging from 

strongly disagree (1) to strongly agree (5). 

 
Results  
 

The respondent profile was summarised using basic descriptive statistics to 

present an overview of the sample. The majority of respondents were male 

(73.6%). Almost one-fourth of respondents (24.4%) were bachelor’s degree 

holders, 7% held doctorate degrees, and 13.2% had other academic qualifications. 
Most firms (57.4%) had more than 251 employees, while 31.8% had 51 to 250 

workers. The most represented industry was electrical and electronics (56.2%), 

followed by pharmaceutical (12.0%), chemical/petroleum (4.7%), food products 

and beverage (7.4%), textiles and textile products (4.7%), rubber and plastic 

(10.1%), and other industries (5.0%). Almost half of the sample firms have been in 
operation for more than 16 years (45.7%). Firms aged 11 to 15 years represented 

31% of the sample, followed by those aged six to 10 years (24.4%) and less than 5 

years (8.9%). 

 

Measurement Model  
 

Firstly, the reliability of the indicators (i.e., the observed variables) was examined. 

All item loadings were statistically significant, ranging between 0.753 and 0.902 

(Table 1). Two items (IEM1 and GP1) were removed because their loadings were 

less than the critical value (> 0.7) (Hair et al., 2010). Secondly, the Cronbach's 

alphas, composite reliability, and average variance extracted (AVE) were 
acceptable because they were higher than their respective thresholds. According 

to Pallant (2020), a Cronbach’s alpha of 0.7 is acceptable and above 0.8 is 

preferable. In this study, the Cronbach’s alphas were above the cut-off point of 

0.7, ranging between 0.851 to 0.910.  

 

Hair et al. (2017) stated that a higher CR value means a higher level of reliability. 
The CR values in this study ranged from 0.894 to 0.953, which are regarded as 

good and satisfactory. The convergent validity, i.e., AVE, examines the extent to 

which indicators of a specific construct share common variance. In this research, 

the AVE values were acceptable because they were above the suggested critical 

value of 0.50 (Hair et al., 2010). The AVE values were between 0.629 and 0.740 as 
shown in Table 1. Therefore, convergent validity was established.  

 

Table1: Item Loadings, Cronbach's alpha, CR, and AVE 

 

Constructs Item Factor 

Loading 

Cronbach's 

Alpha 

Composite 

Reliability 

AVE 

Internal 

environmental 
management 

IEM1 0.864 0.906 0.930 0.735 

IEM2 0.860 
   

IEM3 0.835 
   

IEM4 0.845 
   

IEM5 Deleted 
   

IEM6 0.855 
   

Green GP1 Deleted 0.901 0.927 0.718 
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Purchasing GP2 0.893 
   

GP3 0.902 
   

GP4 0.772 
   

GP5 0.753 
   

GP6 0.902 
   

Eco-Design and 

Packaging 

EP1 0.836 0.892 0.921 0.699 

EP2 0.840 
   

EP3 0.778 
   

EP4 0.843 
   

EP5 0.882 
   

Investment 

Recovery 

IR1 0.812 0.884 0.919 0.740 

IR2 0.897 
   

IR3 0.900 
   

IR4 0.828 
   

Corporate With 

Customers 

CC1 0.841 0.910 0.933 0.735 

CC2 0.876 
   

CC3 0.857 
   

CC4 0.863 
   

CC5 0.851 
   

Cost/Price SP1 0.857 0.944 0.953 0.718 

SP2 0.858 
   

SP3 0.865 
   

SP4 0.851 
   

Quality QY1 0.802 0.852 0.894 0.629 

QY2 0.804 
   

QY3 0.799 
   

QY4 0.794 
   

QY5 0.764 
   

Delivery DY1 0.875 0.902 0.931 0.772 

DY2 0.877 
   

DY3 0.876 
   

DY4 0.886 
   

Key: IME: internal environmental management, GP: green purchasing, EP: eco-
design and packaging, CC: customer cooperation, IR: investment recovery, PC: 

price/cost, QY: quality, DY: delivery. 

 

Discriminant validity is the extent to which a construct is distinct from other 

constructs (Hair Jr et al., 2017). In this study, discriminant validity was verified 

using two criteria recommended by Hair Jr et al. (2017), namely cross-loadings 
and Fornell-Larcker criterion as presented in Table 2. The Fornell-Larcker 

criterion states that the square root of the AVE of each construct should be higher 

than its highest correlation with any other constructs (Chin, 1998; Fornell & 

Larcker, 1981). Table 2 shows that the square roots of the AVE of the latent 

variables ranged from 0.793 to 0.879, which were higher than the inter-construct 

correlations. 
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Table 2: Discriminant validity: Fornell-Larcke criterion 

 

 CC EP GP IEM IR MI OI PSI PTI 

CC          
EP 0.350         
GP 0.430 0.495        
IEM 0.295 0.400 0.416       
IR 0.411 0.477 0.547 0.313      
MI 0.354 0.393 0.571 0.427 0.535     
OI 0.261 0.231 0.329 0.212 0.160 0.165    
PSI 0.293 0.264 0.398 0.257 0.265 0.255 0.485   
PTI 0.169 0.379 0.401 0.155 0.309 0.274 0.444 0.489  
SP 0.294 0.410 0.399 0.412 0.341 0.419 0.428 0.550 0.387 

 

  CC DY EP GP IEM IR PC QY 

CC 0.858               

DY 0.107 0.879             

EP 0.324 0.290 0.836           

GP 0.407 0.327 0.459 0.847         

IEM 0.283 0.176 0.368 0.395 0.852       
IR 0.386 0.220 0.446 0.522 0.301 0.860     

PC 0.360 0.223 0.374 0.316 0.275 0.302 0.847   

QY 0.442 0.233 0.389 0.391 0.237 0.406 0.371 0.793 

Key: IME: internal environmental management, GP: green purchasing, EP: eco-

design and packaging, CC: customer cooperation, IR: investment recovery, PC: 

price/cost, QY: quality, DY: delivery. 
 

The second method to assess discriminant validity was cross-loadings, which 

means that the items should load more strongly on their own constructs. Table 3 

shows that the cross-loadings criteria were fulfilled because the loadings of all 

items on their respective constructs were higher than their cross-loadings. 

Therefore, the measurement model satisfied discriminant validity. 
 

Table 3: Discriminant validity: cross-loadings method 

 

  CC DY EP GP IEM IR PC QY 

CC01 0.841 0.060 0.224 0.285 0.150 0.325 0.216 0.313 

CC02 0.876 0.151 0.362 0.472 0.352 0.393 0.401 0.447 

CC03 0.857 0.123 0.284 0.322 0.242 0.325 0.352 0.333 

CC04 0.863 0.071 0.234 0.303 0.250 0.290 0.277 0.400 
CC05 0.851 0.036 0.262 0.331 0.185 0.307 0.265 0.386 

DY01 0.077 0.875 0.240 0.245 0.128 0.195 0.215 0.169 

DY02 0.115 0.877 0.331 0.380 0.253 0.230 0.205 0.256 

DY03 0.092 0.876 0.265 0.267 0.165 0.200 0.154 0.180 

DY04 0.091 0.886 0.180 0.251 0.070 0.147 0.208 0.210 
EP01 0.323 0.246 0.836 0.445 0.318 0.419 0.356 0.366 

EP02 0.231 0.262 0.839 0.342 0.323 0.317 0.290 0.320 

EP03 0.222 0.214 0.778 0.280 0.233 0.333 0.262 0.305 

EP04 0.280 0.196 0.843 0.384 0.304 0.352 0.250 0.279 
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EP05 0.289 0.289 0.882 0.443 0.349 0.430 0.391 0.352 

GP02 0.410 0.335 0.435 0.893 0.329 0.513 0.314 0.389 

GP03 0.384 0.349 0.491 0.902 0.405 0.514 0.284 0.414 
GP04 0.260 0.221 0.270 0.772 0.253 0.349 0.185 0.227 

GP05 0.219 0.191 0.299 0.753 0.272 0.281 0.183 0.163 

GP06 0.406 0.259 0.404 0.902 0.385 0.500 0.339 0.398 

IEM01 0.196 0.094 0.308 0.282 0.863 0.192 0.195 0.139 

IEM02 0.326 0.256 0.381 0.496 0.860 0.391 0.321 0.304 

IEM03 0.203 0.185 0.309 0.282 0.835 0.231 0.273 0.189 
IEM04 0.265 0.101 0.249 0.285 0.845 0.191 0.170 0.186 

IEM06 0.187 0.077 0.297 0.281 0.855 0.229 0.184 0.153 

IR01 0.222 0.054 0.220 0.261 0.143 0.812 0.152 0.216 

IR02 0.424 0.240 0.453 0.552 0.289 0.897 0.312 0.436 

IR03 0.367 0.255 0.470 0.533 0.295 0.900 0.282 0.372 
IR04 0.269 0.154 0.328 0.375 0.275 0.828 0.260 0.324 

PC01 0.411 0.244 0.474 0.381 0.344 0.364 0.837 0.429 

PC02 0.259 0.171 0.230 0.225 0.153 0.235 0.862 0.284 

PC03 0.250 0.147 0.275 0.236 0.265 0.230 0.848 0.273 

PC04 0.290 0.210 0.306 0.257 0.212 0.218 0.832 0.225 

PC05 0.296 0.168 0.277 0.225 0.178 0.217 0.854 0.339 
QY01 0.357 0.202 0.310 0.333 0.260 0.254 0.369 0.802 

QY02 0.377 0.197 0.328 0.260 0.151 0.360 0.301 0.804 

QY03 0.343 0.160 0.282 0.302 0.235 0.358 0.328 0.799 

QY04 0.349 0.196 0.302 0.294 0.160 0.311 0.189 0.794 

QY05 0.326 0.171 0.321 0.362 0.120 0.329 0.269 0.764 

Key: IME: internal environmental management, GP: green purchasing, EP: eco-

design and packaging, CC: customer cooperation, IR: investment recovery, PC: 

price/cost, QY: quality, DY: delivery. 

 
Structural Model Assessment 
 

After verifying that the measurement model was reliable and valid, the next step 

was to assess the structural or inner model. This assessment evaluates the 

quality of the structural model and tests the hypotheses (Hair Jr et al., 2017). In 

PLS-SEM, path coefficients and R2 values are used to assess a structural model. 

R2 is the amount of variance in the endogenous variable (dependent variable) 
explained by the exogenous variables (independent variables). The R2 of the main 

target constructs should be high. The minimum acceptable value of R2 proposed 

by Falk and Miller (1992) is 0.19. Chin (1998) proposed that R2 values of 0.67, 

0.33, and 0.19 can be considered as substantial, moderate, and weak, 

respectively. The structural model assessment indicated that the R2 of firm 

competitiveness was 0.393, which means that 39% of the variance in firm 

competitiveness can be explained by the exogenous variables (see Table 4). 
 

Table 0: R2 of Endogenous Latent Variable 

 

Construct R2 
Result 

Cohen (1988) Chin (1998) 

Competitive advantages 0.393 Substantial Moderate 
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Table 5 shows the results of the hypotheses testing. H1 was not supported 

because internal environmental management was not found to be significantly 

related to competitive advantages,  β = 0.068, t = 1.163, p < 0.244. Green 

purchasing significantly predicted competitive advantages, β = 0.175, t = 3.062, p 

< 0.002, hence H2 was supported. H3 was supported as there was a positive and 
significant relationship between eco-design and packaging and competitive 

advantages, β = 0.261, t = 4.934, p < 0.000. Similarly, investment recovery was 

found to significantly influence competitive advantages, β = 0.123, t = 2.167, p < 

0.030. Therefore, H4 was supported. The final hypothesis was also supported, 

since cooperation with customers had a positive and significant effect on 

competitive advantages, β = 0.223, t = 4.366, p < 0.000. In summary, H2-H5 were 

supported.  
 

Table 5: Hypothesis Testing Results 

  
Relationship Std Beta Mean 

(M) 
Std 
Error 

T-
value 

P-
values 

Decision 

H1 IEM→CA 0.068 0.072 0.058 1.164 0.244 Not 

Supported 

H2 GP→CA 0.175 0.173 0.057 3.062 0.002 Supported 

H3 EP→CA 0.261 0.260 0.052 4.934 0.000 Supported 

H4 IR→CA 0.123 0.122 0.057 2.167 0.030 Supported 

H5 CC→CA 0.223 0.227 0.051 4.366 0.000 Supported 

Key: IEM: internal environmental management, GP: green purchasing, EP: eco-

design and packaging, CC: customer cooperation, IR: investment recovery, CA: 

competitive advantages. 

 
Conclusion 
 

This study has identified GSCM practices that significantly improve the 

competitive advantages of manufacturing firms in Malaysia. This study examined 

the effects of five GSCM practices (internal environmental management, green 
purchasing, eco-design and packaging, investment recovery and cooperation with 

customers) on firm’s competitive advantages. The statistical results supported 

most of the hypothesised relationships. The results showed that four practices—

green purchasing, eco-design and packaging, investment recovery, and 

cooperation with customers—were significantly related to firm’s competitive 

advantages. On the other hand, internal environmental management had no 
significant effect on competitive advantages. 

 

The findings of this study can help managers to utilise their resources and 

communicate or involve their suppliers in a more effective way. Implementing 

more green practices can enhance firm competitiveness. Manufacturing firms that 
practice ‘reuse, reduce, recycle’ (3Rs) can save materials and total production 

costs. In turn, the firm’s production will be more efficient, leading to its better 

competitive advantage. 

 

Based on these findings, managers of manufacturing firms in Malaysia can set up 

strategies to promote GSCM, which may enhance the manufacturing process and 
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enable the firms to gain competitive advantages over other competitors. The 

results can be also useful to support the green movement of the Malaysian 

manufacturing industry. Embracing green principles can help manufacturing 
firms to achieve better financial outcomes and eventually assist Malaysia to 

accomplish the Twelfth Malaysia Plan 2021- 2025. GSCM practices will contribute 

long-term to the financial performance of the firm. 
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