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Abstract 

Environmental issues have been critical concern among the current businesses as various business activities might 

pose significant threats to the environment. Incorporating environmental aspects in business operations is perceived 

to be able to create value and to achieve sustainable business performance. The manufacturing sector is the key 

contributor to the country’s high pollution index. Green Supply Chain Management (GSCM) practices have become 

more prevalent in this sector in managing the environmental issues for the effectiveness of their production 

requirement. Nevertheless, the small and medium enterprises (SMEs) mainly are less likely to embark on 

environmental practices as compared to large organisations. The establishment of certified environmental 

management systems (EMS) is considered as a strategic management approach that defines how organisations will 

address their impact on the natural environment guided by ISO 14001 as a framework. This study provides empirical 

evidence examining the extent of GSCM practices among the SMEs through the possession of ISO 14001 and 

examines the impact on sustainability performance. Data were analysed using regression analyses. Results indicate 

that GSCM practices have a significant positive relation with sustainability performance. Eco-design practices and 

environmental cooperation have a positive relationship with sustainability performance. There is no relationship 

between green purchasing and reverse logistics practices with sustainability performance. These results imply that 

Malaysian SMEs adopt GSCM practices mostly through eco-design and robust cooperation among departments in 

dealing with environmental issues. Green practices and reverse logistics practices are still new for SMEs and do not 

contribute to achieving better performance. 

Keywords: green supply chain management, sustainability performance, SMEs, Environmental Management System 

(EMS), ISO 14001  

1. Introduction 

Environmental issues have been gaining significant attentions in the current business environment with increasing 

competition and stakeholders’ demands. Most businesses nowadays are concerned about environmental aspects as 

various business activities might contribute significant threat to the environment. Incorporating environmental 

aspects in business operation helps companies to create long-term values important for sustainability performance. In 

Malaysia, the manufacturing sector is the key contributor to the country’s pollution index (Hassan, Ashari and 

Nordin, 2016). As a consequence, GSCM practices have become prevalent in this sector to manage environmental 

issues for the effectiveness of their productions (Wooi and Zailani, 2010). The Malaysian Economic Transformation 

Programme (ETP) has also highlighted the green technology development in the effort towards achieving 

developed-nation status (Yacob, Aziz, Makmor and Zin, 2013).  

According to The Star Online (2017), SMEs recorded strong growth and provided a high contribution to the national 

gross domestic product (GDP). Nevertheless, Yacob et al. (2013) claimed that SMEs are less likely to embark on 

green practices as compared to large organisations. The establishment of certified environmental management 

systems (EMS) is considered as a strategic management approach that defines how organisations will address its 

impact on the natural environment guided by ISO 14001 as a framework (Darnall, Jolley & Handfield, 2008). GSCM 

practices are believed to be more efficiently implemented if the organisations hold EMS certification to help in 

handling environmental issues (Sarkis, 2003). Thus, it is essential to examine the extent of green practices in SMEs 

and its impacts on performance. This study examines sustainability performance among SMEs in Malaysia’s 

manufacturing sector through the possession of ISO 14001 in GSCM practices. According to Mentzer (2001), a 
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network comprises of all parties involved directly or indirectly in the production and delivery process to the final 

customers constitute a supply chain.  

Sizeable prior studies found that GSCM practices positively influence firm performance; environmental, economic, 

social or operational aspects (Balasubramanian & Shukla, 2017). Each of this aspect of performance is perceived as 

essential indicators of sustainability performance for organisations because the business environment nowadays is 

highly competitive and increasing demand from consumers regarding the environmental concern and the preference 

of eco-friendly products. Numerous studies have been conducted on large-sized and multinational organisations due 

to the implementation of green practices like green logistics (Mogeni & Kiarie, 2016; Artha & Mulyana 2018), green 

supplier selection, green purchasing, green production, green design and green distribution (Alshura & Awawdeh, 

2016).  

However, the study among SMEs in regards to green practices is still insufficient and needs to be emphasised 

considering the importance of SMEs towards Malaysia’s economy. This study fills the gap by examining the 

relationships between GSCM practices and sustainability performance focusing on SMEs manufacturing sectors with 

the ISO 14001 certification. Findings from the research will contribute to the literature on GSCM and its 

implementation in SMEs. The research will provide further insight into the importance of EMS and the ISO 14001 in 

GSCM implementation that may lead to enhance sustainability performance.  

2. Literature Review and Hypotheses Development  

2.1 Green Supply Chain Management (GSCM) and Sustainability Performance 

The supply chain management (SCM) concept was introduced in 1990 which involves inventory management, the 

relationship between customer and supplier, product delivery and all activities associated with the flow of goods 

starting from raw materials to the final users (Mentzer, 2001). Due to the increasing environmental awareness, 

GSCM was introduced and acted as a revolution in this current era (Schaper, 2002; ARUNA, 2018). Previous studies 

found that the adoption of certified EMS by ISO 14001 would lead to a better environmental performance in an 

organisation (Darnall et al., 2008; Chin et al., 2015; Vijayvargy, 2017). Adopters of EMS may have greater ease 

during GSCM implementation since they possess the required knowledge and skills to manage the environmental 

impacts on their supply chain and consequently improve the overall performance of the organisation (Darnall et al., 

2008). Organisation that adopt GSCM practices may eventually boost both their competitiveness and economic 

performance (Rao & Holt, 2005) as the outcomes of ISO 14001 and GSCM practices are positively related to 

performance (Vijayvargy, 2017). Based on findings from previous literature, research suggests the following 

hypothesis: 

H1: There is a positive relationship between GSCM practices and sustainability performance. 

2.1.1 Eco-design and Sustainability Performance 

Eco-design is known as the green design that can minimise negative impacts throughout the production process (Al 

Khattab, Abu Rumman & Massad, 2015; Alshura & Awawdeh, 2016). Eco-design practices such as product design 

comprises parameters such as ideal consumption of material or energy, minimisation or avoidance of usage of 

hazardous materials in product development and reduction of wastes (Sharma & Jain, 2017; Asif,et.al 2018). These 

practices involve efficient usage of friendly energy sources such as solar energy and biodegradable energy sources 

during the manufacturing which aims to reduce the environmental impact and consequently increase the productivity 

(Amemba, Nyaboke, Osoro & Mburu, 2013). These practices involve efficient usage of friendly energy sources in 

manufacturing process which consequently increase the productivity in the organisations (Amemba, Nyaboke, Osoro 

and Mburu, 2013; Asli, 2018). Zhu et al. (2007) provide evidence that eco-design practices may benefit the 

organisations to have access in green markets, remanufacturing chances, enhancement in reuse and have a developed 

eco-efficiency which subsequently will lead the organisations to gain sustainability performance. Thus, the following 

hypothesis is developed.  

H1(a): There is a positive relationship between eco-design practices and sustainability performance. 

2.1.2 Green Purchasing and Sustainability Performance 

Green purchasing is defined as a purchasing method to ensure minimisation of wastes that involves purchasing 

procedures such as the selection of suppliers, evaluation process, raw materials acquisition, reuse and recycling 

complied with environmental protection standard (Zsidisin & Siferd, 2001, Younis et al., 2016). The method is also 

known to align with an organisation’s sustainability performance objective (Lee & Cheong, 2011; Hassan et al., 

2016). Green purchasing practices provide a significant contribution to organisational performance in the long run 
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(Nderitu & Ngugi, 2014) as the purchasing process will ensure all the purchased materials are safe to the purchasing 

organisations and meet the environmental criteria. Green purchasing practices will build a right “green” image in the 

market and subsequently could maintain business performance (Zhu et al., 2008; Audu, 2018). This practice involves 

several initiatives which might be beneficial for organisations’ performance. The practices also include developing a 

cleaner technology to achieve sustainability performance (Muma et al., 2014). This kind of activities is believed to 

provide an essential contribution to sustainability performance (Nderitu & Ngugi, 2014). Thus, the following 

hypothesis is proposed.  

H1(b): There is a positive relationship between green purchasing practices and sustainability performance. 

2.1.3 Environmental Cooperation and Sustainability Performance 

The cooperation among all departments must exist in an organisation in dealing with environmental issues (Younis et 

al., 2016). Top management’s commitment plays a critical role in maintaining the sustainability performance through 

GSCM practices (Chin et al., 2015). Additionally, collaboration with external stakeholders such as suppliers is also 

crucial in meeting organisational objectives in strengthening environmental awareness (Paulraj, 2011). The 

integration of suppliers acts as a tool to support environmental cooperation at the strategic, tactical and operational 

levels (Kim & Chai, 2017). The cooperation practices act as a collaborative tool to facilitate GSCM practices to be 

implemented effectively to achieve sustainability performance (Rahim, Fernando & Saad, 2016). The collaboration 

is identified as a positive determinant of sustainability performance (Dubey et al., 2014) since environmental 

sustainability may not be achieved without the cooperation gained from its suppliers. Therefore, it is vital for 

managers to inspire all parties to get involved in the chain to ensure GSCM practices well adopted to achieve 

sustainability performance (Neramballi et al., 2017). Consequently, the following hypothesis was developed.  

H1(c): There is a positive relationship between environmental cooperation practices and sustainability performance. 

2.1.4 Reverse Logistics and Sustainability Performance 

Reverse logistics relate to activities for further manufacturing or recycling purposes after products receipt. 

Sub-practices of reverse logistics consist of product return, material reuse, recycling, waste disposal and reproduction 

(Muma, Nyaoga, Matwere & Nyambega, 2014). The reverse logistics practices require organisations to recollect 

used products to reuse recollect used packaging from customers and return products to suppliers for remanufacturing 

purposes (Sharna & Jain, 2017; Bachev, 2018). This practice leads to excellent results as reverse logistics are found 

to be positively related to environmental performance (Muma et al., 2014; Chin et al., 2015). Reverse logistics is part 

of GSCM innovation and have been proven to serve the green supply chain at the optimum level (Rogers & 

Tibben-Lembke, 2001). Sustainability in the supply chain could not be achieved without appropriate management 

reverse logistics processes as part of green logistics strategy to meet sustainability performance (Chin et al., 2015). 

Hence, this sub-hypothesis was developed. 

H1(d): There is a positive relationship between reverse logistics practices and sustainability performance. 

Figure 1 presents the framework of the study that comprises SCM as the independent variable and sustainability 

performance as the dependent variable. The framework provides the detail of the relation between the variables. 

GCSM is measured based on a few green practices that include eco-design, green purchasing, environmental 

cooperation and reverse logistics. The framework proposes that GCSM contribute towards sustainability 

performance. Besides, each of the green practices to certain extent also contributes to sustainability performance. As 

proposed by Madhani (2010), the resource-based theory provides support for the link between resources and 

capabilities within firms in order to achieve sustainability. ISO 14001 possession is considered as a particular system 

that is part of firm capabilities that help to enhance sustainability performance (Nee & Wahid, 2010). 
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3. Research Methodology 

3.1 Sample and Data Collection 

In order to achieve the objectives of this study, a questionnaire survey adapted from Younis et al. (2016) was used as 

the research instrument for data collection. The unit analysis of this research is firm with ISO 14001 certification. 

SMEs in the manufacturing sector were selected because they significantly contribute to the Malaysian economy 

(Kassim & Sulaiman, 2011). This study used a stratified sampling method whereby the total population is divided 

into smaller groups which focused on SMEs in the manufacturing sector located in Selangor. It consisted of 92 

organisations as listed in the Federation of Malaysian Manufacturing (FMM) Directory 2017 with the size of 

companies being 200 employees and below. Apart from relying on the number of employees, the organisations’ total 

assets and total revenue were also taken into consideration. In addition to that, the sample was also selected based on 

the possession of ISO 14001 certification. It is because ISO 14001 certified manufacturing organisations are more 

likely to be involved in the implementation of GSCM (Arimura, Darnall & Katayama, 2011). A total of 85 

questionnaires were returned and usable from the total sample of 92 SMEs manufacturing organisations located in 

Selangor giving a response rate of 92.39 per cent. 

3.2 Measurements of Variables 

3.2.1 Green Supply Chain Management (GSCM) 

In this study, GSCM refers to the extent of green practices being implemented in the supply chain of a firm. The 

measurement of GSCM is adopted from Younis, Sundarakani and Vel (2016) which includes green purchasing, 

eco-design, environmental cooperation and reverse logistics. Green purchasing is measured based on four (4) items 

from Zsidisin and Hendrick (1998). The method is described as purchasing procedure complies with the 

environmental requirement to minimise cost and to reduce negative environmental impact (Younis et al., 2016; 

Zsidisin & Siferd, 2001: Lee & Cheong, 2011). Eco-design is measured based on four (4) items and is referred to the 

green design of the product throughout the production process to reduce negative environmental impact and for cost 

reduction (Alshura & Awawdeh, 2016). Environmental cooperation refers to the support among all departments 

including suppliers and with regards to the environmental related matter exists in an organisation to achieve the 

green objectives (Younis et al., 2016; Paulraj, 2011; Kim & Chai, 2017). Finally, Reverse logistics is measured by 

three (3) items, using instruments by Rao (2007) which refers to activities related to further manufacturing or 

recycling purposes after products receipt.  

3.2.2 Sustainability Performance 

In this study, sustainability performance is measured based a five-point Likert scale on four aspects of performance 

which include five (5) items measuring environmental performance, six (6) items economic performance, five (5) 

items social performance and four (4) items operational performance (Younis et al., 2016).  

4. Results and Discussion 

4.1 Profile of Firms and Respondents 

Table 1 presents a profile of the respondents’ firms in this study. Majority of the respondents are food and beverages 

manufacturer and followed by textiles and apparel products. For the years of operation, the majority have operated 

more than ten years. Most of the small enterprises have sales less than RM15 million annually, and medium 

enterprises have sales less than RM 50 million annually. All the respondents are ISO 14001 certified organisations 

with the majority are more than six years certified by ISO 14001.  

 

Table 1. Profile of the organizations 

Demographic Information Categories Frequency Per cent (%) 

Type of products manufactured Food and beverages 20 23.5 

Furniture 8 9.4 

Textiles and apparel 17 20.0 

Rubber and plastic 13 15.3 

Wood 5 5.9 

Paper 12 14.1 
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Motor vehicles 6 7.1 

Others 4 4.7 

Years of operation 1-5 years 2 2.4 

6-10 years 11 12.9 

11-20 years 34 40.0 

More than 20 years 38 44.7 

Number of employees 0-75 employees 35 41.2 

76-200 employees 50 58.8 

Annual sales Less than RM 5 million 11 12.9 

Less than RM 15 million 23 27.1 

Less than RM 30 million 12 14.1 

Less than RM 50 million 39 45.9 

Status Subsidiary organisation 35 41.2 

Non-subsidiary organisation 50 58.8 

Type of ownership structure Local company 49 57.6 

Foreign company 18 21.2 

Joint venture 18 21.2 

Years have certified EMS  1-3 years 16 18.8 

4-6 years 19 22.4 

More than 6 years 50 58.8 

 

4.2 Hypotheses Testing 

4.2.1 Simple Regression Analysis 

The simple regression analysis is carried out to examine the relation between GSCM practices and sustainability 

performance. Table 2 presents a significant positive relationship between GSCM practices and sustainability 

performance based on the adjusted R-square 0.660. GSCM practices can justify 66% of the variation in sustainability 

performance. Beta coefficient of 0.815 indicates significant positive relation of GSCM towards sustainability 

performance (F = 163.809, p < 0.01). Thus, the results provide evidence to support H1 which is consistent with 

findings from prior research (Younis et al., 2016; Sharma & Jain, 2017). It was also found in prior studies that 

GSCM practices positively influence sustainability performance (Kafa, Hani and Mhamedi, 2013). 

 

Table 2. Simple regression on sustainability performance (N=85) 

Model B Std Error Beta t. Sig. 

Constant 17.179 5.420  3.170 0.002 

GSCM practices 0.932 .073 0.815 12.799 0.000 

Model F-statistic 163.809     

P-value .000     

R-square .664     

Adjusted R-square .660     
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4.2.2 Multiple Regression Analysis 

 

Table 3. Multiple regression on sustainability performance (N=85) 

Model B Std Error Beta t. Sig. 

Constant 17.703 5.177  3.420 0.001 

Eco-design 2.012 0.324 0.502 6.213 0.000 

Green purchasing 0.260 0.431 0.062 0.602 0.549 

Environmental cooperation 1.020 0.284 0.369 3.592 0.001 

Reverse logistics 0.115 0.403 0.021 0.284 0.777 

Model F-statistic 50.396     

P-value .000     

R-square .716     

Adjusted R-square .702     

 

The multiple regression analysis is carried out to examine the relationship between each dimension of GSCM 

practices and sustainability performance. Based on the table 4.3 above, eco-design practices indicate significant 

positive influence on sustainability performance (t = 6.213, p = 0.0001, b = 0.502). Thus, H1(a) is supported. It is 

considered as a strongest contributor to influence sustainability performance that can incorporate environmental 

awareness as this practice is in the first phase of product lifecycle (Deshmukh & Vasudevan, 2014). Al Khattab, Abu 

Rumman and Massad (2015) also highlighted that the main purpose of the product eco-design is to minimise the 

negative environmental impacts along the production process. 

The beta value for environmental cooperation is 0.369 indicating strong contribution to describe sustainability 

performance (t = 3.592, p = 0.001). Then, H1(c) is supported. Younis et al. (2016) acknowledged in their study that 

the cooperation of all departments in the organisation with regards to the environmental issue must be solid to meet 

their green objectives and subsequently achieve better performance. It is aligned with the result of the study by 

Rahim, Fernando and Saad (2016) which is the environmental cooperation among all parties could help GSCM 

practices to be effectively adopted, and the collaboration with the suppliers will lead the process of GSCM 

implementation to be easier. Due to that, there is a trend of environmental cooperation as part of the strategic plans in 

GSCM practices to assure sustainability performance (Sarkis, 2003).  

While for the green purchasing and reverse logistics practices, their contribution to sustainability performance is 

weak with beta coefficients of 0.062 and 0.021 respectively. The link between green purchasing and reverse logistic 

practices are not significant towards sustainability performance with p > 0.1. These results indicate that there is no 

relation between these two (2) practices with sustainability performance. Hence, results do not provide support for 

H1(b) and H1(d). However, the results from this study contrast with Nderitu and Ngugi (2014) whereby they found 

that green purchasing practices provide an immense contribution towards organisational performance. Meanwhile, 

Rogers and Tibben-Lembke (2001) also provide evidence of the reverse logistic functions to serve GSCM at the 

optimum level. The summary of findings for the hypotheses are summarised in Table 4 as follows: 

 

Table 4. Summary of findings 

Hypotheses Description Results 

H1 GSCM practices have a positive relationship with sustainability 

performance. 

Supported 

H1(a) Eco-design has a positive relationship with sustainability 

performance. 

Supported 

H1(b) Green purchasing has a positive relationship with sustainability Not supported 
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performance. 

H1(c) Environmental cooperation has a positive relationship with 

sustainability performance. 

Supported 

H1(d) Reverse logistics have a positive relationship with sustainability 

performance. 

Not supported 

 

5. Conclusion and Limitation 

This research contributes to both practical and theoretical relevance. Findings from this research suggest that GSCM 

practices positively influence sustainability performance. However, evidence suggest that not all GSCM dimensions 

have a significant influence on sustainability performance. Only eco-design and environmental cooperation practices 

contribute significantly to the sustainability performance of SMEs manufacturing sector in Selangor. Green 

purchasing and reverse logistics do not influence the firm’s sustainability performance. Findings from this research 

provide significant contributions in the field of green practices in SMEs manufacturing sector. Additionally, research 

will enhance SMEs awareness to adopt GSCM practices in order to gain a sustainable performance and indirectly 

minimise environmental issues among the SMEs in this country.  

This study also lays as the foundation for future research to extend the research to other sectors such as agriculture, 

construction and many other sectors for further understanding of GSCM implementations. The green practices might 

be differently implemented by other sector compared to the manufacturing sector. Thus, it is crucial to gain further 

insight of GSCM practices in other sectors. This research also highlights the importance of ISO 14001 certification 

to support GSCM practices and to deal with environmental issues in the effort of enhancing sustainable performance 

among the Malaysian SMEs. Environmental awareness is essential to strengthen the economic development of this 

country by improving SME sectors. 

Through RBV theory adopted in this study, the utilisation of resources could be tested within the organisations in 

creating a competitive advantage in their business environment. Sustainability performance could only be realized if 

organisation gains a competitive advantage. Hence, the ISO 14001 acts as valuable resources to adopt GSCM 

practices extensively towards achieving sustainable performance. It is believed that ISO 14001 will lead 

organisations to be more disciplined in practising green practices throughout their business operations. Overall, this 

study has made both theoretical and practical contributions that might be useful for researchers, practitioners and 

regulators in Malaysia to strengthen the performance of SMEs manufacturing sector. 

However, there are several limitations in this study. First, the sample selection focused on the ISO 14001 SMEs in 

the manufacturing sector located only in Selangor, one of the states in Malaysia. Hence, the results of this study are 

restricted to Selangor only and do not fully represent the whole population of the Malaysian manufacturing sectors. 

Other factors besides ISO 14001 certification which might influence an organisation’s decision to utilise GSCM 

practices should be examined. It is because the certified EMS is considered as an external element while the top 

management support and the knowledge and skills of the managers are considered as an internal part in the 

organisations to practise GSCM extensively. However, this study only focused on the role of ISO 14001 certification 

in the implementation of GSCM practices to achieve sustainable performance.  

Besides, the sample size in the data collection is small as the unit analysis of this study is the organisations 

themselves and focusing only SMEs manufacturing sector located in Selangor. It was time-consuming due to the 

need to follow up with the respective managers in each of the chosen organisations to complete the questionnaire 

survey. Additionally, this study did not distinguish between the early and the late adopters of GSCM practices due to 

the difficulty in obtaining this specific information. Thus, the level of performance could not be measured precisely 

based on real experience in implementing green practices. It is also a limitation that the performances among 

organisations are most likely the same regardless of the number of years they have practised GSCM in reality.  
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