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ABSTRACT 

 

 

 

Globalisation and the growth of sustainable development have forced 

organisations to act sensitively toward environmental issues. The implementation of 

green supply chain practices (GSCPs) and environmental management accounting 

(EMAs) are gaining popularity as a management approach in facilitating 

organisations to identify positive environmental improvement activities to reduce 

environmental impacts and induce cost-saving. Nevertheless, studies revealed the 

GSCPs and EMAs remain minimally practised. Many organisations are not aware the 

significance of both to environmentally sustainable development. Moreover, the 

investigation of cost-saving leverages from the implementing of GSCP and EMA 

practices to environmental performance (ENP) and economic performance (ECP) is 

still ongoing. Therefore, the objective of this research is to develop a structural 

framework based on the natural resources-based view (NRBV) theory to empirically 

test the relationship between GSCPs, EMAs, ENP and ECP. A quantitative survey 

was employed, and a questionnaire was developed to collect data from Malaysian 

ISO 14001 certified organisations that have been registered for more than three years 

with SIRIM QAS International. A total of 399 postage surveys were distributed to 

the environmental management representatives (EMRs) who were the targeted 

respondents for this study. A total of 121 completed questionnaires were returned 

and yielded a response rate of 30.3%. To test the hypothesised relationship proposed 

by this study, Partial Least Square Structural Equation Modelling (PLS-SEM) was 

employed and analysed via the SmartPLS3 algorithms. The findings revealed that 

GSCPs directly and positively related to both EMAs and ENP but not directly to 

ECP. The relationship between GSCPs and ECP was indirect through ENP. Further, 

EMAs directly and positively related to ENP and ECP, and ENP was directly and 

positively related to ECP. It is also found that the mediating role of EMA was 

significant between GSCPs and ENP. This study provides a new mediating 

relationship and empirical insights into the current development of GSCPs, EMA, 

ENP and ECP. The results provide empirical support for the economic gain in the 

form of cost-saving that can be leveraged from the collective implementation of 

GSCPs and EMA. These are beneficial analyses to achieve cost reductions by 

improving ENP. Operational managers, supply chain managers, accountants and 

environmental management representatives are offered insights into how GSCP and 

EMA contribute to improving environmental and economic performance by 

implementing GSCPs and adopting relevant and reliable information from EMAs. 

Both physical and monetary information were significant in identifying the key 

sustainability drivers when making decisions concerning environmental protection. 

The results provide insights for managers and accountants to support better 

environmental investment, environmental costing determinations and provisions for 

environmental risk assessments. 
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ABSTRAK 

 

 

 

Globalisasi dan pembangunan lestari yang pesat telah memaksa organisasi 

untuk bertindak secara sensitif terhadap isu-isu alam sekitar. Amalan-amalan 

pelaksanaan rantaian bekalan Hijau (GSCPs) dan perakaunan pengurusan alam 

sekitar (EMAs) mendapat populariti sebagai satu pendekatan pengurusan yang 

membantu organisasi mengenalpasti aktiviti-aktiviti pemuliharaan alam sekitar yang 

positif untuk mengurangkan kesan alam sekitar dan mendorong penjimatan kos. 

Walau bagaimanapun, kajian menunjukkan GSCPs dan EMAs diamalkan secara 

minima. Kebanyakan organisasi tidak sedar tentang kepentingan kedua-duanya 

terhadap pembangunan alam sekitar yang mampan. Tambahan pula, kajian 

memanfaatkan penjimatan kos daripada melaksanakan amalan GSCP dan EMA 

prestasi alam sekitar (ENP) dan prestasi ekonomi (ECP) masih lagi dijalankan. Oleh 

itu, objektif kajian ini adalah untuk membangunkan rangka kerja struktur 

berdasarkan pandangan teori berasaskan sumber asli (NRBV) untuk menguji 

hubungan antara GSCPs, EMAs, ENP dan ECP secara empirikal. Kajian kuantitatif 

digunakan, dan borang soal selidik telah dibangunkan untuk mengumpul data 

daripada organisasi Malaysia yang mempunyai ISO 14001 dan telah didaftarkan 

lebih daripada tiga tahun dengan SIRIM QAS International. Sebanyak 399 kaji 

selidik telah dipos kepada wakil pengurusan alam sekitar (EMRs) yang telah 

disasarkan sebagai responden untuk kajian ini. Sejumlah 121 borang soal-selidik 

yang lengkap telah dipulangkan dan menghasilkan kadar respon sebanyak 30.3%. 

Untuk menguji hubungan seperti hipotesis yang dicadangkan oleh kajian ini, 

Permodelan Persamaan Struktur Separa Terkecil (PLS-SEM) digunakan dan 

dianalisis melalui algoritma SmartPLS3. Hasil kajian ini mendedahkan bahawa 

GSCPs secara langsung dan secara positif berkait dengan kedua-dua EMAs dan ENP 

tetapi tidak secara langsung dengan ECP. Hubungan antara GSCPs dan ECP adalah 

secara tidak langsung melalui ENP. Selanjutnya, EMAs secara langsung dan secara 

positif berkait dengan ENP dan ECP, dan ENP adalah secara langsung dan secara 

positif berkait dengan ECP. Selain itu, peranan pengantaraan EMA adalah signifikan 

di antara GSCPs dan ENP. Kajian ini menyediakan hubungan pengantaraan baru dan 

pemahaman empirikal dalam arus perkembangan GSCPs, EMA, ENP dan ECP. 

Keputusan ini memberikan sokongan empirikal terhadap keuntungan ekonomi dalam 

bentuk penjimatan kos yang boleh dimanfaatkan dari pelaksanaan bersama GSCPs 

dan EMA. Ini adalah analisis yang bermanfaat untuk mencapai pengurangan kos 

dengan memperbaiki ENP. Pengurus-pengurus operasi, akauntan, pengurus rantaian 

bekalan dan wakil-wakil pengurusan alam sekitar berikan pemahaman bagaimana 

GSCP dan EMA menyumbang kepada peningkatan prestasi alam sekitar dan 

ekonomi dengan melaksanakan GSCPs dan menggunakan maklumat yang relevan 

dan boleh dipercayai dari EMAs. Kedua-dua maklumat fizikal dan kewangan adalah 

signifikan dalam mengenal pasti pemacu utama kelestarian apabila membuat 

keputusan tentang perlindungan alam sekitar. Keputusan kajian juga menyediakan 

kefahaman kepada pengurus dan akauntan untuk kajian membantu persekitaran 

pelaburan, penentuan kos alam sekitar dan peruntukan-peruntukan bagi penilaian 

risiko alam sekitar dengan lebih baik. 
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CHAPTER 1 

 

 

 

1 INTRODUCTION 

1.1 Background of the Study 

With increasing global awareness of environmental protection, consumers are 

more environmentally-conscious and demanding environmentally friendly products 

(Hassan et al., 2014; Habidin et al., 2016). The growing environmental demands 

indicate an urgent need for organisations to adjust their strategies to incorporate 

environmental concerns into their businesses and organisations (Chin-Chun et al., 

2013; Martusa, 2013). As the pressure for environmental demands increases and 

more organisations are globalising, traditional product development strategies are not 

enough to satisfy the new global environmental requirements (Eltayeb et al., 2010; 

Arlbjorn and Luthje, 2012). Therefore, it is crucial to develop effective 

environmental strategies to satisfy customers’ needs and remain competitive.  

Malaysia, as a rapidly developing Asian country, is facing many pressures 

and doubts in environmental and corporate sustainability issues (Goh and Nabsiah, 

2010; Ong et al., 2016). Success in handling environmental management issues may 

provide new opportunities to increase competitiveness and new ways to add value to 

core business programs (Abd Rahman et al., 2014). It is challenging for 

organisations to balance the increase in environmental concerns toward the 

industrialised economy in Malaysia as it pursues an agenda of rapid modernisation 

and urbanisation.  

The Eleventh Malaysia Plan (2016-2020) is breaking free from the 

conventional wisdom to develop green growth and encourage the 3Rs, that is; 

Reduce, Reuse and Recycle. Another initiative is the establishment of the Business 
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and Environmental Awareness by the Malaysian International Chamber of 

Commerce and Industry, together with the Business Council for Sustainable 

Development. These underscore Malaysian organisations’ interest to devise 

strategies for recycling, reusing, and disposing of used and toxic discharge safely. 

However, despite government efforts and growing public awareness of 

environmental issues, environmental problems continue to persist.  

Open-burning, black smoke emissions and water pollution are the major 

environmental offences committed by Malaysian organisations as reported by the 

Department of Environment (DOE) in 2016. Various environmental issues have also 

made headlines, such as the pollution incident in Sungai Selangor which caused 

several water treatment plants in the state to cease operations as a result of dumping 

industrial waste into the river (The Star online, 2014). A similar pollution incident 

occurred later in 2016 in Johor River which reported a high ammonia content due to 

the discharge of the palm oil mill’s effluent (The Star online, 2016).  

The waste disposal incidents have led to many arguments stating that 

organisations must move their businesses in a more environmentally sustainable 

direction. The pollution problem could be minimised if organisations adopt an 

environmental management system to dispose of industrial waste properly and 

safely. Furthermore, the applicable Environmental performance (ENP) and economic 

performance (ECP) measurements can help organisations focus on continuous waste 

reduction with the ultimate economic gain in cost-saving. These organisational 

performance can guide organisation to move in the right direction to achieve 

sustainable development and competitiveness (Lin et al., 2011; Zhu et al., 2012).   

In Malaysia, the ISO 14001 certification is the most recognised 

environmental management approach employed by environmentally conscious 

organisations to manage its environmental aspects (Eltayeb et al., 2011). The ISO 

14001 Standard has received growing attention as it is perceived to assist 

organisations in developing systematic pollution prevention procedures to effectively 

handle the industrial wastes (Goh and Nabsiah, 2010; Arimura et al., 2011; Di Noia 

and Nicoletti, 2016). According to Haslinda and Fuong (2010), the ISO 14001 
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Standard has been developed to provide organisations with a framework for 

Environmental Management Systems (EMS) with specific policies, procedures and 

auditing protocol for controlling operations that create waste materials or emissions.  

The ISO 14001 certified organisations are recognised as having the ability to 

reduce environmental impacts over time by consistently correcting and adjusting the 

environmental reduction initiatives, policies, plans and objectives (Darnall, 2006; 

Arimura et al., 2011; Coglianese and Nash, 2011). The operational capabilities 

developed through systematic EMS practices are expected to facilitate ISO 14001 

certified organisations in integrating proactively with organisational strategic 

environmental reduction initiatives to improve environmental performance over time 

(Darnall, 2006, Arimura et al., 2011, Curkovic and Sroufe, 2011, Heras-Saizarbitoria 

et al., 2011).  

According to Darnall et al. (2008), it is important to extend proactive 

environmental initiatives and pollution preventive actions to the supply chain instead 

of emphasising within the organisation’s operational boundaries. The extension and 

establishment of the environmental conscious mindset to the entire value chain have 

the potential to reduce the direct and indirect environmental impacts of an 

organisation’s final product (Darnall et al., 2008).  

Given the increasing demand for more environmentally friendly products and 

organisations going global, the challenges and pressures for more proactive 

involvements in environmental protection have pushed these ISO 14001 certified 

organisations to seriously consider adopting more comprehensive environmental 

management practices such as Green Supply Chain Practices (GSCPs) to integrate 

with the ISO 14001 existing EMS (Rusli et al., 2013; Hassan et al., 2016).  

In the last two decades, GSCPs have emerged as a set of procedures that 

reduce the sources of waste or pollution by using the life-cycle assessment to cover 

the entire life-cycle of a product’s environmental impacts (Eltayeb et al., 2011; Zhu 

et al., 2012; Trito et al., 2013; Abd Rahman et al., 2014; Hassan et al., 2014). 

According to Rusli et al. (2013), GSCPs focus on minimising adverse environmental 
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impacts from the initial acquisition of raw materials up to the disposal of the product 

(Zhu and Sarkis, 2007; Eltayeb et al., 2010; Chin-Chun et al., 2012). Also, Hassan et 

al. (2016) contended that the implementation of the GSCPs benefits the ISO 14001 

certified organisations by enhancing environmental responsibility and converting 

potential environmental threats into competitive opportunities or new businesses.  

GSCPs are recognised to facilitate the ISO 14001 certified organisations 

lower environmental impacts throughout the entire supply chain (Darnall et al., 2008; 

Zhu et al., 2012; Hsu et al., 2013). The application of GSCPs includes the intra- and 

inter-organisational environmental practices covering the upstream to downstream 

(Green et al., 2012; Zhu et al., 2012) by focusing on environmental reduction 

collaboration and reciprocity (Khairani et al., 2016). The intra- and inter-

organisational integration demonstrates the effectiveness of greening the supply 

chain to gain collaboration, commitment and competitive advantage in 

environmental protection (Cheng et al., 2008; Abd Rahman et al., 2014).  

Several GSCPs have developed to reduce environmental issues, which 

include the internal environmental management system (IEM), green purchasing 

(GP), eco-design (ECO) and reverse logistics (RL). These GSCPs promote efficiency 

and synergy between business partners to minimise wastage to enhance 

environmental performance and are cost-saving (Green et al., 2012; Zailani et al., 

2012; Zhu et al., 2012).  

It is the elimination of environmental risks and the continuous waste 

minimisation actions that enhance the ability of ISO 14001 certified organisations to 

reduce air emissions, wastewater and solid waste (Zhu et al., 2012; Hassan et al., 

2016). According to Eltayeb et al. (2011), GSCPs captured the source of 

environmental reduction that aims at elimination, reduction and prevention of the 

pollutions associated with suppliers and customers. The literature suggests that 

implementing GSCPs assists ISO 14001 certified organisations in decreasing air 

emissions, wastewater, solid wastes and the frequency of environmental accidents 

improved ENP (Eltayeb et al., 2011; Zhu et al., 2012; Mahmood et al., 2013; Abd 

Rahman et al., 2014; Hassan et al., 2014)  
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Furthermore, the continuous waste reduction actions led to decrease in costs 

associated with the material purchased, energy consumption, waste treatment, waste 

discharged and fines for environmental accidents which improved the organisations’ 

ECP (Eltayeb et al., 2011; Zhu et al., 2012; Tritos et al., 2013).  The implementation 

of GSCPs can help ISO 14001 certified organisations improve environmental and 

economic performance (Eltayeb et al., 2011; Mahmood et al., 2013; Abd Rahman et 

al., 2014; Mohd Rozar et al., 2015). However, evidence shows that the adoption of 

GSCPs in Malaysian ISO 14001 certified organisations remains low (Eltayeb et al., 

2011; Conding et al., 2013; Mahmood et al., 2013).  

Malaysia is moving forward in becoming an industrialised economy (Eltayeb 

et al., 2011; Mokhtar et al., 2016). It is necessary for Malaysian ISO 14001 certified 

organisations to proactively adopt GSCPs to improve ENP through the focus in 

reducing the sources of waste or pollution rather than reducing the environmental 

impacts after they have been created. Nevertheless, a lack of environmental 

information restricts organisations from being environmentally proactive (Eltayeb et 

al., 2009; Zailani et al., 2017). The information-related barrier has hindered 

Malaysian manufacturers from implementing green practices due to the complexity 

in measuring environmental effects and transmitting environmental-related 

information to all related parties (Lin and Ho, 2008; Wooi and Zailani, 2010; 

Shaharudin et al., 2015; Zailani et al., 2017).  

The literature has recognised the importance of environmentally informative 

techniques that capture data to generate valuable resources to support managers in 

decision-making (Dixon et al., 2012; Lopez-Valeiras et al., 2015; Ong et al., 2016). 

Environmental Management Accounting (EMA) is one of the key mechanisms that 

address diverse aspects of environmental management from the ISO 14001 Standards 

(Ong et al., 2016). According to Mokhtar et al. (2015), EMA is a reliable source of 

information for its relevance in capturing environmental activities. It is widely 

accepted to help organisations identify, control, and improve their environmental and 

economic performance (Dayana et al., 2010; Jamil et al., 2015; Mokhtar et al., 

2016).  
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EMA has been introduced as a decision-making tool to support ISO 14001 

certified organisations with valuable environmental information in decision-making, 

planning, monitoring and evaluating to ensure the achievement of the strategic 

environmental objectives (Ramli and Ismail, 2013; Mokhtar et al., 2016; Ong et al., 

2016). According to Dayana et al. (2010), EMA provides relevant and reliable 

information to identify key sustainability drivers to facilitate the appropriation of the 

potential benefits in environmental protection and neutralising environmental threats 

(Kokubu and Nashioka, 2008; Vasile and Man, 2012; Jamil et al., 2015).  

EMA information supports the organisational environmental management 

strategies through the process of identifying, collecting, controlling, and analysing by 

using information from both the Monetary Environmental Management Accounting 

(MEMA) and Physical Environmental Management Accounting (PEMA) (Dayana et 

al., 2010; Jamil et al., 2015; Mokhtar et al., 2016). Studies have proven that EMA 

measures organisations’ environmental performance and/or cost-saving gained from 

the continuous improvement in environmental activities (Jamil et al., 2015; Khalid et 

al., 2015; Mokhtar et al., 2016).  

According to Burritt and Shcaltegger (2014), EMA provides information to 

enhance the interrelationship between supply chain partners and strengthen the 

collaboration for value-creation that potentially shift investment from pollution 

control toward pollution prevention (Burritt and Schaltegger, 2014; Mokhtar et al., 

2016). Both PEMA and MEMA support ISO 14001 certified organisations to better 

identify the activities that negatively impact the environment and positively improve 

the environment protection (Ramli and Ismail, 2013; Ong et al., 2016). Hence, 

studies are yet to fully understand how EMA effectively supports GSCPs 

implementation with the true environmental cost estimations in decision-making for 

environmental protection with regard to lower environmental impacts, 

process/product design and performance evaluations (Lin and Ho, 2008; Ong et al., 

2016; Zailani et al., 2017). This study argues that EMA postulates as an internal 

resource to integrate intra- and inter-organisational collaboration and performance 

evaluation to yield ENP improvement.  
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Drawing from the Natural Resource Based View (NRBV), GSCPs and EMA 

practices can be considered strategic resources that directly and indirectly improve 

organisational performance (Hart, 1995). The effective utilisation of an 

organisation’s environmental resources develops valuable competitive capabilities 

that are not easy to duplicate for competitors.  

GSCPs are the supply chain level imperatives, and its successful 

implementation depends on the abilities of the organisation to obtain environmental 

information-related to environmentally sustainable development and outcomes 

(Green et al., 2012). These competitive strategic resources are believed to equip the 

ISO 14001 certified organisations with unique competencies and tacit capabilities to 

achieve sustainable environmental development.  

To extend the understanding and analysis of the interaction of GSCPs, EMA, 

ENP and ECP, leverage from implementing GSCPs and EMA beneficial analysis, 

this study investigates the relationship between GSCPs and EMA and the 

improvement of environmental and economic performance. With this perspective 

and motivation, this study examines various mediating effects including the 

mediation of EMAs between GSCP and ENP, the mediating effects of ENP between 

GSCPs and ECP and the mediation of ENP between EMA and ECP. The ultimate 

economic payback through cost-saving measures is one of the important goals that 

this study must continue to exploit and explore, particularly among ISO 14001 

certified organisations in Malaysia.  

1.2 The ISO 14001 Certification Scenario in Malaysia 

The manufacturing industry is considered a significant cause of 

environmental deterioration, where manufacturing operations such as sourcing, 

manufacturing and logistics are believed to be responsible for most environmental 

problems (Khairani et al., 2016). Further, the current changes in environmental 

requirements that influence manufacturing activities have increased pressure on 
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Malaysian manufacturing to become more proactive and develop comprehensive 

environmental reduction initiatives (Eltayeb et al., 2011; Mokhtar et al., 2016).  

With the mission to be an industrialised economy, Malaysia has shifted from 

material production to manufacturing. The manufacturing sector has been an 

important economic contributor to Malaysian gross domestic product (GDP). For the 

year 2017, Malaysia’s economy remained resilient at 5.6% (Q4 2016: 4.5%). The 

Department of Statistics (2017) has shown that the main contributors to Malaysian 

GDP are the service sector with 54.2% followed by the manufacturing sector with 

22.8%.  

The manufacturing sector expanded by 5.6%, a faster pace than 4.7% in the 

previous quarter which was spearheaded by Electrical, Electronic and Optical 

Products with 7.9%, mainly in the production of printed circuit boards and 

semiconductors (DOSM, 2017). Petroleum, chemical, rubber and plastic products 

grew by 3.1% and vegetable, animal oils, fats and food processing by 8.2% (DOSM, 

2107). Generally, the manufacturing sector was the major driver of Malaysia’s 

economy. Figure 1.1 shows Malaysia’s Gross Domestic Product First Quarter Report 

(2017).   
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Figure 1.1: Gross Domestic Product First Quarter 2017 

Source: Department of Statistics Malaysia (2017) 

Industrial growth is pivotal to the progress and development of 

environmentally conscious manufacturers (Zailani et al., 2017). It is crucial to 

balance environmental threats with the demands of economic modernisation that 

place competing demands on the responsibility toward the environment (Wooi and 

Zailani, 2010; Eltayeb et al., 2011; Mahmood et al., 2013; Hassan et al., 2016). 

Consequently, the manufacturing organisations in Malaysia are obligated and 

expected to take on more advanced and sophisticated environmental management 

systems for environmental protection (Zailani et al., 2017).  

Respectively, the Malaysian government plays a significant role in the 

development of green industrialisation (Samuel et al., 2013). The Ninth Malaysia 

Plan (2006-2010) focused on a green growth campaign emphasising long-term 

sustainable development. The Tenth Malaysia Plan (2011-2015) and Eleventh 

Malaysia Plan (2016-2020) aim to protect economic development growth, 

particularly in the private sector, toward more sustainable patterns of consumption 

and production. The manufacturing organisations in Malaysia are encouraged to 

continue improving its commitment and ability to mitigate environmental impacts 
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(Haslinda and Fuong, 2010). One of the most popular initiatives is the adoption of 

the ISO 14001 Standard which is recognised for its EMS practices on tracking, 

managing and improving organisational performance according to environmental 

goals and targets (Goh and Nabsiah, 2010).  

The ISO 14001 certification has an excellent diffusion that is rooted in 

widespread awareness among organisations to achieve environmental efficiency and 

profitability. The ISO 14001 Standard stretches toward the reduction of 

environmental impacts over time by consistently correcting internal policies, 

assessments, plans, and taking actions to continuously strive to meet environmental 

objectives (Coglianese and Nash, 2001; Darnall, 2006; Arimura et al., 2011). More 

than 319,324 organisations worldwide are certified by the ISO 14001 Standard as 

updated by the ISO survey (2015). Figure 1.2 shows the global ISO 14001 total in 

progress.  

 

Figure 1.2: ISO 14001 Worldwide Total 

Source: ISO survey (2015) 

Similarly, in Malaysia, ISO 14001 certification has shown a significant 

increase in interest over the years. A total of 2,402 certificates were issued to 

organisations in 2015 with an average growth rate of 15% per year stem from 2005 

to 2015. Table 1.1 shows the statistical progress of ISO 14001 certification in 

Malaysia.   

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

2
0
1
1

2
0
1
2

2
0
1
3

2
0
1
4

2
0
1
5

ISO 14001 - Worldwide total

Middle
East

Central and
South Asia

East Asia
and Pacific

Europe

North
America

Central /
South
America



 

11 

Table 1.1: ISO 14001 Certification of Malaysia  

 

Source: ISO survey (2015) 

The ISO 14001 Standard, published by the International Organisation for 

Standardisation (ISO) in 1996, is designed to be applied to any sized organisation 

and industrial sector (Goh and Nabsiah, 2010). It is not restricted to large 

corporations or those with economic leverage (Arifin et al., 2016). The adoption of 

the ISO 14001 Standard demonstrates to its customers, suppliers, competitors and the 

regulators that the certified organisations are serious about environmental 

stewardship and committed to environmental protection (Goh and Nabsiah, 2010; 

Arimura et al., 2011; Di Noia and Nicoletti, 2016).  

In Malaysia, as the ISO 14001 certification is voluntary, the challenge for 

businesses is to play a proactive role in the acceleration and enhancement of the 

organisation’s environmental management system. Particularly, the certification of 

ISO 14001 has been seen as an important indicator for Malaysian environmentally 

sensitive industries to manifest their commitment and responsibility toward 

environmental improvement (Goh and Nabsiah, 2010; Ong et al., 2016).  

According to the Malaysian SIRIM QAS International, ten business sectors 

registered with SIRIM, namely the agriculture and forestry; oil, gas and energy; 

electrical and electronic; IT and telecommunication; transport equipment and 

automotive; plant, machinery and utilities; chemical and material; food and consumer 

product manufacturing; construction and services. Among the reasons for these 

business sectors to adopt ISO 14001 certification is to fulfil customers’ 

environmental requirements (Haslinda and Fuong, 2010), meet government 

environmental regulations (Haslinda and Fuong, 2010), reduce operational cost 

(Arifin et al., 2016), enhance the company’s image (Haslinda and Fuong, 2010) and 

improve environmental responsibility to proactively mitigate environmental impacts 

(Khor and Udin, 2012; Muslan et al., 2013). In general, these industries generate 
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significant air emissions, wastewater, noise, pollutants, and toxic and hazardous 

waste to the environment (DOE, 2015).  

As Malaysia has become one of the largest manufacturing bases in South-

East Asia (Chin-Chun et al., 2013; Eltayeb et al., 2010), is certified with ISO 14001 

guides environmental management with the controls necessary to address increasing 

environmental issues. The EMS of ISO 14001 has become an important practice to 

meet the new global environmental demands for environmentally friendly products, 

processes, systems and technologies (Vachon and Klassen, 2006; Darnall et al., 

2008; Eltayeb and Zailani, 2009; Zhu et al., 2008).  

Being recognised as an ISO 14001 certified organisation helps develop 

employee’s awareness about environmental aspects; improves relations with relevant 

legal authorities; refines environmental objectives and management methods; 

enhances environmental responsibility and reduces operational costs (Goh and 

Nabsiah, 2010; Haslinda and Fuong, 2010; Curkovic and Sroufe, 2011). Its 

framework encourages self-organising and self-regulating (Curkovic and Sroufe, 

2011), and enhances the groundwork for continuously integrating sustainable 

development principles into the existing business practices (Arimura et al., 2011; 

Darnall and Kim, 2012; Testa et al., 2014). According to Haslinda and Fuong (2010), 

the ISO 14001 certification accelerates Malaysian organisations’ competency to 

retain global customers and thrive in a more critical global economy.  

ISO 14001 certified organisations anticipate the responsibility, transparency, 

and engagement toward environmental protection. The certified organisations are 

recognised for their engagement in EMS which provides considerable value for 

business management with clear goals and targets toward environmentally 

sustainable development. Given this, Malaysian ISO 14001 certified organisations 

need to be examined for the extent to which they practice environmentally 

sustainable development.  
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1.3 Problem Statement 

Malaysia is facing serious environmental challenges due to its rapid economic 

growth and industrialisation over the last decades (Eltayeb and Zailani, 2009; Seman 

et al., 2012). The Malaysian government is taking the environmental protection 

seriously with the reinforcement for the Environmental Quality Act of 1974 and the 

Solid Waste and Public Cleansing Management Act in 2007. However, the 

Department of Environment (2016) reported a gradual increase in environmental 

offences that are mainly committed by the manufacturing industry. In the annual 

court case offence report (DOE, 2016), water pollution was recorded as the second 

highest offence after air pollution from industrial effluents. Such cases highlight the 

immediate need to address environmental issues.  

The Environmental Protection Expenditure Report (2015) further showed a 

total of RM2.244 billion was spent on environmental protection. Bank Negara 

Malaysia (DOSM, 2015) reported an increase of 0.3% in environmental expenditure 

as compared to 2013. The operational and capital expenditure were the major 

contributors to environmental protection at 60.8% and 39.2% respectively. The 

statistics indicate cost investment was primarily focused on operational 

environmental protection activities, but environmental issues and offences were not 

improved commensurately to the efforts and investments.  

A more comprehensive environmental reduction initiative such as the 

implementation of GSCPs is required to assist the Malaysian ISO 14001 certified 

organisations to effectively reduce the environmental issues. The Malaysian 

government has been promoting and financing high impact research on green 

technologies (Abdul Aziz et al., 2018).  The Ministry of Energy, Green Technology, 

and Water (KeTTHA) emphasises green growth to help organisations cut greenhouse 

gas emissions for each unit of economic growth to 35% from 2005 levels by 2030 

(Green Technology Master Plan 2017-2030).    

It is vital for organisations to continuously improve their environmental 

management competency and not do so solely to acquire ISO 14001 certification. 
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Green practices require conducting activities in ways that could enrich the 

environment and help organisations to better improve their environmental and 

economic performance (Abd Rahman et al., 2014; Abdul Aziz et al., 2018). Hence, 

this study examines the extent of GSCPs implementation among ISO 14001 certified 

organisations and investigates how the adoption of GSCPs impacts environmental 

reduction in emission, waste and environmental accidents which, in turn, help 

Malaysian manufacturing to reduce environmental offences and improve its pollution 

situation.  

Consequently, it is a challenge for Malaysian ISO 14001 certified 

manufacturing organisations to balance the increasing environmental concerns and 

demands of an industrialised economy. Many organisations are striving to achieve 

competitive advantages by considering green aspects (Zailani et al., 2017). Waste 

management, recycling, energy saving, process redesign for environmental and 

conserving material consumption were among the green initiatives adopted by 

organisations (Abdul Aziz et al., 2018). Malaysia’s Vision 2020 is targeting to 

become a developed nation and focuses on the aspect of environmental sustainability 

(Eleventh Malaysia Plan 2016-2020). Nevertheless, it is not easy for an organisation 

to integrate an environmentally friendly strategy into their business processes 

without considering the cost and resources.  

Therefore, the GSCPs implementation that effectively integrates their supply 

chain resources to reduce waste, and is associated with the reduction in purchasing of 

materials, energy consumption and fines for environmental accidents, is the primary 

focus for organisations to achieve environmental competence. This study adopts the 

GSCPs that include intra- and inter-organisational environmental reduction 

initiatives involving the upstream to downstream supply chain to achieve the 

reduction activities.  

Studies have shown positive ENP associated with the application of GSCPs in 

ISO 14001 certified organisations (Wooi and Zailani, 2010; Conding et al., 2013; 

Hassan et al., 2014). However, controversies still exist. The GSCPs is not significant 

to ENP (Green et al., 2012; Laosirihongthong et al., 2013; Murali et al., 2013). For 
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instance, Eltayeb et al. (2011) showed fragmented results of GSCPs implementation 

whereby only ECO initiatives being positive toward ENP. Zhu et al. (2007) revealed 

that the adoption of GP and ECO achieved better ENP than other green practices. 

Further, Green et al. (2012), Tritos et al. (2013) and Abd Rahman et al. (2014) 

revealed a positive and mild relationship between GSCPs and ENP. These results 

recognised the positive relationship yet ambiguous and inconsistent results. 

Therefore, this study argues the IEM, GP, ECO and RL need to be implemented 

collectively to achieve positive ENP. 

The ability of organisations to effectively reduce costs when implementing 

GSCPs is another vital reason for organisations to reduce environmental issues. 

Studies have shown that the cost-saving nature of GSCPs implementation led to 

improvements in ECP (Iraldo et al., 2009; Zhu et al., 2010; Testa and Iraldo, 2010; 

Green et al., 2012; Wu and Lin, 2013). Adopting GSCPs contributes to cost 

reduction through material saving, lower energy consumption and less discharge or 

waste-handling (Eltayeb et al., 2011; Abd Rahman et al., 2014).  

However, the adoption of GSCPs is seen as a trade-off between 

environmental reduction and cost investments (Green et al., 2012; Zhu et al., 2012; 

Zailani et al., 2017). According to Soda et al. (2016), GSCPs is a cost-intensive 

initiative but not a cost-saving approach because the initial investments to cut down 

emissions and wastes are always required (Eltayeb et al., 2011; Soda et al., 2016). As 

such, implementing GSCPs reduces profitability. Eltayeb et al. (2011), Zhu et al. 

(2012) and Green et al. (2012) revealed a positive but moderate to mild relationship 

between GSCPs and ECP. Studies have yet to understand the coexisting conflicting 

views and relationship fully. Hence, this study argues that GSCPs embedded with 

waste reduction activities have a positive and direct relationship with ENP and ECP.  

Nevertheless, Fraj et al. (2013) revealed an indirect link between ENP and 

ECP. Zhu et al. (2013) revealed improvements in ENP resulted in positive ECP and 

cost-saving of materials purchased, energy and water consumption, and waste-

handling and waste discharge. The underlying relationships that explain the 

improvement of ECP through the improvement of ENP by leveraging the 
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implementation of GSCPs are rather limited in research (Zhu et al., 2013). The 

understanding of the interactive relationship between GSCPs, ENP and ECP helps to 

explain the complexity of an organisation’s strategic resources that potentially link 

and strengthen the relationships. Hence, this study investigates the intervention 

relationship between GSCPs, ENP and ECP and argues that ECP can be maximised 

through the improvement of ENP and thus the mediating effect of ENP is examined 

in this study.  

The increasing interest in environmental and sustainability issues has led to 

the development of EMA which refers to the accounting information needs of 

managers in relation to corporate activities that affect the environment and economic 

performance. Zainal et al. (2017) showed evidence of MEMA and PEMA 

information being collected from the supply chain environmental activities. The 

empirical study by Latan et al. (2018) revealed a positive and significant influence 

between the corporate environmental strategy and EMA. Salim et al. (2018) further 

revealed that supplier integration has a direct positive impact on EMA 

implementation and the development of EMA.  

However, Mokhtar et al. (2016) found no significant relationship between 

EMS and EMA as there is a lack of consideration for accounting aspects. The study 

of the relationship between the EMA and environmental initiatives especially in the 

supply chain is still very limited and fragmented. In this study, the GSCPs are 

integrated in various stages of development from raw material extraction to the end-

of-life stage and argues that there is a positive and direct relation between GSCP and 

EMA.  

Studies have found that implementing EMA helps overcome the limitations 

in conventional management accounting (Ramli and Ismail, 2013; Jamil et al., 2015; 

Khalid et al., 2015) as EMA provides environmental information based on the past, 

current and future information for assessing and monitoring environmental 

performance toward organisational strategy objectives (Viere et al., 2011; Christ et 

al., 2016; Jalil et al., 2016; Ong et al., 2016). It is imperative to obtain relevant and 

reliable environmental information when making decisions on environmental 
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improvement. Abdullah et al. (2016) revealed that insufficient environmental 

information hindered the adoption of the green product, green process and green 

system innovation initiatives in Malaysian manufacturing companies. 

However, the use of environmental information is not so evident in decision-

making for green-related practices. Evidence showed low adoption of EMA in 

Malaysian organisations (Jalaludin et al., 2010; Mokhtar et al., 2016). Jalaludin et al. 

(2010) and Mokhtar et al. (2016) revealed that empirical investigations of EMA are 

still understandably sparse. Hence, we are yet to realise the implementation of EMA 

and its positive impact on ENP and ECP.  

In this study, monetary and physical environmental management accounting 

information was adopted to facilitate the managers in evaluating and benchmarking 

ENP and ECP. Both MEMA and PEMA support decision-making on environmental 

and cost reduction (Maletič et al., 2014; Jalaludin et al., 2010; Kasim et al., 2016), 

energy and materials consumption (Jalaludin et al., 2010), stimulate green design 

(Chan et al., 2014) and cost-effective programs (Dayana et al., 2010; Ramli et al., 

2013). Ong et al. (2016) confirmed that EMA is capable of identifying positive and 

negative environmental activities. Jalaludin et al. (2011) revealed the adoption of 

MEMA and PEMA have a significant and positive relationship with ENP and ECP. 

Therefore, this study argues that the adoption of EMA positively affects 

environmental and economic performance. 

Studies on EMA have mainly focused on the direct relationship of EMA to 

ENP and ECP, but limited studies to consider EMA as complementary resources to 

mediate the sustainable strategies and organisational performance. Further, MEMA 

and PEMA information are yet to be included in an organisation’s comprehensive 

strategy as a coherent set of decision-making measures. This study argues that both 

PEMA and MEMA can intervene the relationship between GSCPs and ENP through 

EMA. Hence, this study examines the mediating effect of EMA between GSCPs and 

ENP.  
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Several studies used the basic resource based viewed to explain GSCPs and 

EMA adoption as a general management initiative to influence the outcomes of 

environmental strategies (Eltayeb and Zailani, 2007; Ramli and Ismail, 2013; 

Shaharudin et al., 2015). These studies failed to consider GSCPs and EMA as 

specific resources in environmental strategies and their effects on organisational 

capabilities (Al-Mawali and Lam, 2016; Mokhtar et al., 2016). Masoumik et al. 

(2014) reiterated that GSCPs has a causal relationship with an organisational 

performance that stipulates the differential capabilities in stressing pollution 

prevention, product stewardship and sustainability. These three interconnected 

strategies are suggested under the NRBV framework (Hart, 1995).  

In addition, practising GSCPs and EMA anticipates the unique 

complementary resources to develop internal tacit environmental knowledge to 

support the application of environmental responsibility within the supply chain 

(Masoumik et al., 2014). Using NRBV to explain the relationship between GSCPs, 

EMA, ENP and ECP advance the knowledge of environmental challenges for the 

development of competitively valuable capabilities (Hart, 1995; Teece, 1998). As 

such, NRBV is relevant for explaining and analysing the relationship between 

GSCPs, EMA, ENP and ECP.  

As a developing country, Malaysia prioritises economic development. 

However, the manufacturing sectors are continuously facing pressures and scrutiny 

for more environmentally friendly in sourcing, processing and disposing of products. 

Highlighted by the Department of Statistics Malaysia (2016), manufacturing sector 

was the highest contributor to environmental protection expenditure with an annual 

growth rate of 3.9% compared to 2010. Therefore, it is significant for balancing the 

environmental and economic performance when the demands of economic 

modernisation place competing demands on responsibility toward the environment. 

Previous studies, however, reflect the lack of a comprehensive framework that 

combines the GSCPs implementation, EMA information for environmental decision-

making and the evaluation of the relationship between ENP and ECP. Therefore, this 

study expands the focus on the relationship of GSCPs, EMA, ENP and ECP of 

Malaysian ISO 14001 certified organisations.  
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1.4 Research Questions  

Based on the above discussion, this study addresses the following research 

questions (RQ). 

RQ1: To what extent is the GSCPs and EMAs in ISO 14001 certified 

manufacturing firms? 

RQ2: Is GSCPs directly and positively related to EMA, ENP and ECP in ISO 

14001 certified firms? 

RQ3: Is EMAs directly and positively related to ENP and ECP in ISO 14001 

certified firms? 

RQ4: Is ENP directly and positively related to ECP in ISO 14001 certified firms? 

RQ5: Does ENP mediate the relationship between GSCPs and ECP in ISO 14001 

certified firms? 

RQ6: Does ENP mediate the relationship between EMAs and ECP in ISO 14001 

certified firms? 

RQ7: Does EMAs mediate the relationship between GSCPs and ENP in ISO 14001 

certified firms? 

1.5 Research Objectives 

To answer the research questions, this study has the below specific research 

objectives (RO):  

RO1: To examine the extent of GSCPs and EMAs adoption in ISO 14001 certified 

firms. 

RO2: To investigate if GSCPs implementation enhances EMA, ENP and ECP in 

ISO 14001 certified firms. 

RO3: To investigate if EMAs implementation enhances ENP and ECP in ISO 

14001 certified firms. 

RO4: To investigate if ENP improvement enhances ECP in ISO 14001 certified 

firms. 
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RO5: To investigate the mediation effect of ENP on the relationship between 

GSCPs and ECP in ISO 14001 certified firms. 

RO6: To investigate the mediation effect of ENP on the relationship between EMAs 

and ECP in ISO 14001 certified firms. 

RO7:  To investigate the mediation effect of EMAs on the relationship between 

GSCPs and ENP in ISO 14001 certified firms.  

1.6 Scope of the Study 

The population of this study is limited to 14001 certified manufacturing firms 

in Malaysia that have been registered for three years. The reason for selecting ISO 

14001 certified companies is because the adoption of EMS prescribes the framework 

and guidelines to identify, document, control, monitor and assess environmental 

issues. ISO 14001 certified organisations are expected to be equipped with 

environmental attributes to seek more comprehensive green initiatives within their 

operations and are more likely to extend these to their supply chain partners. Also, 

ISO 14001 certified organisations are more likely to adopt GSCPs and waste 

management practices (Darnall et al., 2008; Arimura et al., 2011; Chin-Chun et al., 

2013).  

A list of ISO 14001 certified companies is obtained from the SIRIM QAS 

International Malaysian Certified directory (SIRIM, 2017). The primary criterion is 

Malaysia manufacturing companies with ISO 14001:2004 certification that has been 

registered for three years or more. The main reason is to make sure the certified 

organisations have sufficient experience in environmental management practices and 

successfully passed the first SIRIM reassessment. The three years certification 

anticipates the certified organisations’ ability to handle waste in accordance with the 

ISO 14001 Standard.  

This study sends questionnaires to 399 from 683 ISO 14001 certified 

manufacturing organisations in Malaysia who registered for three years or more with 

SIRIM QAS International. According to Eltayeb et al. (2010) and Mahmood et al. 
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(2013), the Malaysian ISO 14001 certification organisations’ response rate to GSCPs 

is expected to be low in the manufacturing sector. All the 399 samples that met the 

criteria were included in the study. Hence, a census method was adopted in sampling 

and data collection.  

The target respondents are Environmental Management Representatives 

(EMR) who are considered as the most appropriate respondents to answer the 

questionnaire. EMRs are aware of the organisation’s environmental commitments 

toward environmental improvements and are able to provide the information 

necessary for this study. In particular, this study examines the GSCPs and EMA as 

the primary factors influencing the ENP and ECP of the ISO 14001 certified 

manufacturing organisations in Malaysia.  

1.7 Significance of the Study 

The proposed framework identifies the relationship among GSCPs, EMA, 

ENP and ECP which has several implications as follows: 

1) The intra- and inter-organisational integration represent the collective GSCPs 

competence to assist managers in building the strategic supply chain 

relationships to achieve ENP and ECP improvements.  

2) The GSCPs and EMA implementation encourages collaboration and sharing 

of environmental information to enhance ENP and improve ECP.  

3) The cost-saving objectives can be achieved via the better use of the EMA 

information to quantify the environmental impacts which, in turn, assist 

managers in identifying activities that positively improve ENP and ECP.  

This study offers a number of insights into how supply chain managers and 

EMRs can successfully integrate their supply chain partners by implementing GSCPs 

and using EMA information to achieve sustainable organisational development. The 

successful adoption of GSCPs entails higher levels of inter-organisational 

collaboration and coordination in environmental protection activities. EMA, as an 
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environmental management tool, provides accurate and comprehensive 

environmental information when making decisions on environmental improvements 

and cost-saving initiatives. The findings of this study are significant to EMRs and 

supply chain managers in decision-making and benchmarking the organisational 

progress in collaborating the green initiatives with their supply chain partners.  

Organisation operational managers are continuously challenged to lower 

operational costs and improve organisational performance. Successfully adopting 

GSCPs and EMAs anticipates the appropriate utilisation of organisational 

complementary resources to develop organisational capabilities to obtain 

performance advantages in terms of cost efficiency, pollution reduction and low 

material consumption (Yunus and Michalisin, 2016; Latan et al., 2018). The results 

in this study are significant to operation managers to identify the production of 

specific accounting information that measures physical measurements to assess 

material flow, energy consumption and waste disposal in the supply chain. This 

study provides managerial and practical insights into EMA and GSCP as 

complementary resources to improve ENP and ECP.  

Organisational accountants are seeking useful tools to provide relevant EMA 

information to improve ENP and ECP. EMA provides organisations with the true 

estimates of environmental costs while supporting managerial decision-making with 

regard to green purchasing, product life-cycle assessment, process/product design 

and performance evaluations. The findings of this study are significant to 

organisational accountants because it provides empirical evidence of EMA as a 

complementary tool in identifying and allocating environment-related costs to the 

environmental protection activities. Additionally, the transparency of the EMA 

information through the implementation of GSCPs assists accountants in developing 

better provisions for environmental risk assessments, environmental costing 

determinations, environmental investment decisions and compliance with 

environmental accounting regulations. This study provides practical insights into 

facilitating EMA when implementing GSCPs to improve ENP and ECP benchmarks.  
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The ISO 14001 certified organisations’ ability to simultaneously develop and 

adopt various types of GSCPs and EMAs are sources of competitive resources that 

help advance the understandings of NRBV. This study examines the mediating 

effects of EMA and ENP between GSCPs and ECP and explains the resources used 

to support the green initiatives within the supply chain to enhance cost-saving in an 

organisation. It is crucial to examine how these resourceful capabilities are 

developed to stress the importance of an organisation’s competitive advantage to 

yield sustainable development. The findings of this study benefit the Malaysian ISO 

14001 certified organisations by providing managerial and practical insights into the 

adoption of GSCPs and EMA as valuable resources for developing environmental 

competency.  

This study seeks to add to the body of knowledge by providing a new 

mediating relationship and empirical insights on the current development of GSCPs, 

EMA, ENP and ECP. Hence, this study provides operational managers, supply chain 

managers, accountants, and EMR practitioners the managerial and practical insights 

of how GSCPs and EMA act as key strategic practices to influence an organisation’s 

ENP and ECP with an ultimate cost-saving advantage.  

1.8 Operational Definitions 

Following are the operational definitions for the current study. 

1.8.1 Green Supply Chain Practices (GSCPs) 

GSCPs which include of internal environmental management (IEM), green 

purchasing (GP), eco-design (ECO) and reverse logistics (RL) are environmental 

initiatives to reduce, reuse, and recycle materials using processes that have lower 

environmental impacts. It is integrated into all stages of production including the 

selection of suppliers, the supply of raw materials, product design, manufacturing, 

distribution and disposal. The focus on waste management is to maximise the 
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efficiency of cost and resources throughout the supply chain with the aim to improve 

the environmental and economic performance (Ninlawan et al., 2010; Perotti et al., 

2012).  

1.8.2 Internal Environmental Management (IEM)  

IEM is a proactive practice that improves environmental management 

systems with the aim of reducing the amount of effluent by systematically 

redesigning the manufacturing process using an environmental policy and plan. Its 

objectives are to reduce internal environmental impacts, provide resources and 

training to workers, check implementation progress through systematic auditing, 

correct deviations from goal attainment and instigate management reviews to ensure 

the environmental goals are being reached (Sarkis, 2012; Zhu et al., 2012; Tritos et 

al., 2013).  

1.8.3 Green Purchasing (GP) 

GP refers to the procurement of materials that have a reduction effect on 

environmental concerns when comparing with the competing materials that serve the 

same purpose. GP aims to ensure the purchased products do not contain 

environmentally undesirable components and ensure suppliers comply with 

environmental objectives (Eltayeb et al., 2011; Sarkis, 2012; Chin-Chun et al., 

2013).  

1.8.4 Eco-design (ECO) 

ECO is an environmentally friendly attempt of using the philosophy of design 

in physical objects that are built with an environmental conscious mindset. Using the 

life-cycle assessment, ECO ensures that environmental risks are captured at the 
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initial design stage (Conding et al., 2012; Green et al., 2012) and produces products 

that are energy efficient, hazard free and contain recyclability attributes (Eltayeb et 

al., 2010; Zailani et al., 2012).  

1.8.5 Reverse Logistics (RL) 

RL is the recovery practice to discard products or packaging for recycling, 

reusing, remanufacturing, repairing, or disposing. The product travels in a reverse 

supply chain network to claim used and defective products from customers and 

suppliers (Zhu et al., 2008; Khor and Udin, 2012).  

1.8.6 Environmental Management Accounting (EMA) 

EMA refers to the provision and analysis of monetary and physical EMA 

information to support internal environmental management processes (Dixon et al., 

2012). It is a concept of sustainability management which comprises a set of 

accounting tools and practices to support managerial decision-making on 

environmental and economic performance (Jamil et al., 2015). EMA is defined as a 

decision-making tool that enhances the organisational investment decision-making 

process by identifying, collecting, controlling, analysing and using environmental 

cost information on materials, energy, and waste within the decision process (Viere 

et al., 2011; Christ et al., 2016; Jalil et al., 2016; Ong et al., 2016b).  

1.8.7 Monetary Environmental Management Accounting (MEMA)  

MEMA refers to the supply of financial information to management about the 

environmental impact of its activities. It is information about environmental-related 

cost, earning and saving, and is measured in monetary value (Hassan et al., 2014; 

Jamil et al., 2015; Khalid et al., 2015). 
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1.8.8 Physical Environmental Management Accounting (PEMA) 

PEMA refers to the supply of information to management that accounts for 

the organisation’s impact on the natural environment about the use, flows and 

destinations of energy, water and materials, measured in physical terms such as 

kilograms, tonners, kilowatt hours and decibels (Hassan et al., 2014; Jamil et al., 

2015; Khalid et al., 2015).  

1.8.9 Environmental Performance (ENP) 

ENP is the measurement used by organisations to measure the ability of an 

organisation to reduce air emissions, effluent, solid waste and environmental 

accidents while decreasing the consumption of hazardous and toxic materials (Zhu et 

al., 2008). ENP aims to reduce environmental impacts and generate cost savings that 

reflect an organisation’s ability to satisfy demands for environmentally sustainable 

development (Eltayeb et al., 2011; Green et al., 2012).  

1.8.10 Economic Performance (ECP) 

ECP is the measurement used by organisations to measure the ability to 

reduce costs associated with the purchase of materials, energy consumption, waste 

treatment, waste discharge and fines for environmental accidents (Zhu et al., 2008a; 

Heras-Saizarbitoria et al., 2011; Green et al., 2012).  

1.8.11 ISO 14001 Standard 

ISO 14001 is an internationally recognised system that stretches the reduction 

of environmental impacts over time by consistently collecting internal policies, 

assessments, plans, and implementing actions. The aim is to support environmental 
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protection initiatives and prevent pollution while balancing socio-economic needs 

(Coglianese and Nash, 2001; Darnall, 2006; Arimura et al., 2011).  

1.8.12 Supply Chain Partners  

Supply chain partners are the independent firms involved in manufacturing a 

product including the raw material suppliers, component producers, product 

assemblers, wholesalers, retailer merchants and distributors are all members of a 

supply chain (Mollenkopf et al., 2007; Viere et al., 2011; Sarkis, 2012).  

1.8.13 Natural Resource Based View (NRBV) 

NRBV is a theory of competitive advantage based on a company’s 

relationship to the natural environment (Hart, 1995). NRBV articulates the 

relationships within the organisation’s environmental resources, capabilities, and 

competitive advantage (Hart, 1995; Shi et al., 2012). It posits that resources lead to 

the development of unique organisational capabilities to achieve sustainable 

environmental performance (Barney, 1991).  

1.9 Organisation of the Thesis 

This study is structured in chronological chapters. Chapter 1 reviews the 

introduction and background of the study including the problem statement, research 

questions and objectives, the scope and significance of the study. Chapter 2 reviews 

the relevant literature on ISO 14001 certification organisations in Malaysia and 

examines the definition and concept of GSCM, GSCPs, EMA, ENP and ECP. An 

outline of GSCPs including IEM, GP, ECO and RL is described. Organisational 

performance as benchmarked by ENP on ECP is also reviewed. 
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On top of that, EMA information detailed to MEMA and PEMA is reviewed. 

This chapter reviews the significance of NRBV to GSCPs and EMA and their 

underlying theoretical foundations. The chapter concludes by detailing the research 

hypotheses and research model. Chapter 3 the details of the research philosophy and 

design. This chapter reviews the research approach and method of data collection. 

The Statistical Package for Social Science (SPSS) is used to analyse the descriptive 

statistics and the Structural Equation Modelling (SEM) is used to analyse the 

measurement model and structural model. Factor analysis, reliability and validity are 

also discussed. Chapter 4 analyses the findings that include testing the hypotheses 

and mediation relationships. Chapter 5 concludes the study by summarising the key 

findings, detailing its contributions, identifying its limitation, and offering 

suggestions for future study. 
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