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OPENING NOTE… 

 

“…The majority of sustainability challenges borne by many (German) companies emerge in 

the supply chain. Companies are therefore called upon to fulfil their social responsibility 

within their supply chains…” (Jungmichel et al., 2017). 
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1 INTRODUCTION 

 

Industrialisation seemed to have reached its peak with an unprecedented level of 

earth’s resources utilisation and depletion aided by advanced technologies that have 

improved humans’ lives and standard of living more than ever before. However, all 

these did not come without consequences and costs that have exposed both human 

lives, and the planet earth to an impending danger. The planet earth appears to be 

carrying more than its capacity, resources have been depleted beyond 

replenishment, species have gone into extinction, the glaciers are fast melting at a 

very high speed, there is flooding issues due to the rising sea level, pollutants 

continued to be emitted in high quantities, forests that act as carbon sinks are now 

exhausted, and there is climate change and global warming caused by 

industrialisation without an iota of doubt.  

 

As a result, firms, companies, businesses, and organisations need to think in another 

direction to avert the looming danger. Governments as well as individuals need to 

act fast with appropriate intervention and preventive measures, which gives birth to 

the topic; "Greening the Supply Chain Towards Sustainability: A Holistic Approach 

for Mitigating Industrial Environmental Impacts with Sustainable Improvements on Firms’ 

Environmental, Economic, and Social Performances in the Automotive Industry”. The 

study is aimed at examining a pragmatic approach for fighting environmental 

problems, and to demonstrate workable ways of improving the deteriorating 

environmental condition by exploring feasible methods that firms often overlooked 

and underestimated in managing their environmental issues.  

 

 

1.1 Study Background 

 

Environmental impacts and their problems have become a continuous debatable 

phenomenon, and a hot topical issue of recent. Thus, compliance to environmental 

regulations has become a measuring yardstick, and a mandatory requirement for 

companies and organisations to carry out their business obligations as 

environmental organisations as well as individuals continued to pressurise firms on 

the adoption of green practices towards sustainability. However, it still appeared 

that much is still needed to be done by firms in terms of paradigm shift compared to 

the massive efforts put into environmental campaigns, and the age of sustainability 

promotion.  Hence, this study is carried out partly to examine those issues that are 

impeding firms and hampering their efforts to adopt a green supply chain, and to 

provide a way out with a practical approach that is simple and convenient to 

implement, so as to motivate and incentivise firms, companies, businesses, and 

organisations to adopt green initiatives more. 
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1.2 Motivations for the Research 

 

Researchers have consistently posited that greening the supply chain is the way 

forward on the issues of environmental management as it successfully tackles 

environmental challenges with inherent social and economic benefits in addition to 

improving environmental health. However, there are countable few researches, if 

there is any that have studied the benefits, and the advantages of greening the 

supply chain holistically taking into account the environmental, economic, and social 

benefits at the same time. Also, researchers that have managed to look into the issue 

of greening the supply chain have not been able to come up with a definite easy to 

follow, and implement framework that would help firms in greening their supply 

chains, which is one important thing that this study aims to propose. 

 

Extant researchers are of the opinion and view that greening the supply chain helps 

firms to improve their environmental performance (Anbumozhi and Kanda, 2005; Li et 

al., 2020; Sousa Jabbour, 2017), economic performance (Chen and Perez, 2017; Cheung, 

2011; Chiou et al., 2011; Chiu and Hsieh, 2016; Diab et al., (2015); Ding et al., 2016; Geng 

et al., (2017), Handfield et al., (2005); Jun et al., 2010; McPeak, and Guo, 2014; Mishra et 

al., 2019; Orts and Spigonardo, 2012; Perotti, 2012; Yosie, 2008; Yu et al., 2018), and social 

performance (Ba Omara, 2019; Ding et al., 2016; Kohli and Hawkins, 2015). An ample of 

researchers (Cheung, 2011; Chiou et al., 2011; Chiu and Hsieh, 2016; Jun et al., 2010; 

Mishra et al., 2019; Orts and Spigonardo, 2012; Perotti, 2012; Yu et al., 2018) focused 

more on environmental and economic improvements of greening the supply chain in 

their studies, while a countable number of researchers (Ashraf et al., 2009; Ding et al., 

2016; Gimenez et al., 2012; Zhang, 2019) posited that greening the supply chain could 

improve firms’ environmental, economic, and social performances altogether. 

However, as encouraging as the aforementioned research works are, there is hardly 

any one that specifically mentioned how to go about greening a supply chain, and 

what it takes to green a supply chain.  

 

A large majority of researchers in the field have paid more attention to green supply 

chain management (GSCM). Thus, it remains surprising how a firm will manage a 

green supply chain without knowing how to green a supply chain, which leaves a 

huge gap for future researchers to cover. As sustainability issues intensify, there is 

need for more research works that will guide prospective firms on how to green 

their supply chains with more emphases on the inherent environmental, economic, 

and social benefits to motivate and incentivise firms to adopt a green supply chain. 

As a result, the author feels motivated to contribute to previous studies in an attempt 

to cover some gaps on the issue of greening the supply chain, and to examine the 

opinions, views, and positions held by previous researchers that greening the supply 

chain improves firms’ environmental, economic, and social performances.  
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Moreover, the automotive industry is considered to be one of the main contributors 

of CO2 emissions in the world, where the transportation sector, and manufacturing 

sector that the industry belonged to occupied either second, third, or fourth 

positions respectively in the global CO2 emissions outlook by source (EEA, 2016; 

EPA, 2019; Eurostat, 2020). The industry is also highly regarded as one industry that 

has the biggest supply chains among other industries with the fact that each car is 

made up of tens of thousands of parts (Amatech Inc., 2020; BATW, 2019) provided by 

different suppliers. How these huge numbers would be sustainably managed 

successfully remains a major concern among firms, and how firms would practically 

go about the refinement of a traditional supply chain to a sustainable green supply 

chain with its challenging outcomes would be interesting to see.  

 

The expected results of the study could help convince firms, companies, 

organisations, and other environmental stakeholders, who all hold the belief that 

environmental issues are always tasking and too costly to harness their resources, 

gather expertise, and adopt the holistic approach that is capable of removing the 

environmental burden and the problems faced by companies easily, but often 

overlooked and underestimated. Most importantly, the study will attempt to 

strengthen the view that greening the supply chain can offer all the three 

sustainability benefits at the same time, rather than one or two aspects most firms 

and researchers mainly focus on be it environmental, economic, or social. 

 

 

1.3 Research Problem and Questions  

 

In view of the aforementioned motives, the beliefs of environmental stakeholders, 

and positions of extant researchers that greening the supply chain is the way 

forward to combat the challenging environmental problems with the view that it 

improves firms’ environmental, economic, and social performances, it would be 

beneficial to all and sundry to check this long held views whether greening the 

supply chain eliminates, or minimises firms’ negative environmental impacts in 

addition to helping firms perform better environmentally, economically, and 

socially, which prompted the research question; “Can greening the supply chain 

towards achieving sustainability mitigates industrial environmental impacts 

holistically in the Automotive Industry”? For a thorough assessment, the main 

question is also supported by other sub-questions to cover the three dimensions of 

sustainability with regards to understanding the term “holistic” as thus;  

 
o Does greening the supply chain towards achieving sustainability improves firms’ 

economic performances in the Automotive Industry? 
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o Does greening the Supply Chain towards achieving sustainability enhances firms’ 
social performances in the Automotive Industry?  

  

 

1.4 Scope and Boundary of Study 

 

The study will only address the need to green the supply chain, the effects of doing 

so on businesses, the environment, and the society at large. This involves a 

proposition of a workable framework, and practical steps to be taken by firms to 

green their supply chains. Furthermore, the study will attempt to simplify the 

process for companies and organisations through the framework and practical steps 

that will enable more firms including the reluctant ones to embrace green ideas, and 

swing into actions determinedly. However, the study is not aimed at scrutinising 

companies to show whether they are sustainable or not, or going further to conclude 

on which firm, or organisation is the best in green practices as this might either lead 

to complacency on the part of the continuously improving and performing firms, or 

demotivate the determined firms, who are putting in their best to achieve 

sustainability, or divert the attention of the public from the main issue of concern, 

because every company no matter highly they are ranked in sustainability 

performance indices still has one, or two areas they are still struggling with.  

 

 

1.5 Previous Research in the Field 

 

Though there have probably been numerous researches in the field of Environmental 

Management, for example, Sustainability, Green Supply Chain, Sustainable Supply 

Chain, Green Practices, and Supply Chain Management to mention but few. As at 

the time of conducting this research, the author has not come across any study on the 

same topic with the same scope, perspective, approach, and methodology adopted in 

this research study. However, some of the common topics that have links to, or 

related to the topic of this research encountered in the field are; Greening the Supply 

Chain in Emerging Markets: Some Lessons from the Field (Yosie, 2008), The Influence of 

Greening the Suppliers and Green Innovation on Environmental Performance and 

Competitive Advantage in Taiwan (Chiou et al., 2011), Greening Supply Chains in China: 

Practical Lessons from China-based Suppliers in Achieving Environmental Performance (Jun 

et al., 2010), Greening the Supply Chain: Best Practices and Future Trends (Orts and 

Spigonardo, 2012), Green Supply Chain Practices and Company Performance: The Case of 

3PLs in Italy (Perotti et al., 2012), and Impact of SMEs Green Supply Chain Practice 

Adoption on SMEs Firm and Environmental Performance (Mishra et al., 2019) among the 

few others. The closest to the topic of this research is; Case Studies of Greening the 

Automotive Supply Chain through Technology and Operations (Van Hoek, 2001), but the 
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focus and perspective with which the study is conducted is quite different from the 

goals of this research. 

 

 

1.6 Research Structure and Framework 

 

The thesis begins with an Introduction chapter (1) where the Study Background, 

Motivations for the Research Study, Research Problem and Questions, Scope and 

Boundary of Study, and Previous Research in the Field were discussed. The 

introduction chapter was followed by a Literature Review (2) where different 

contending environmental issues were discussed followed by the Methodology 

chapter (3), where the Research Approach, Data Collection and Analysis, Process of 

Analysis, Validity and Reliability of Research Data and Result, and Limitation of the 

Study were thoroughly explained. The chapter that follows covers the Findings (4) of 

the research, while the last chapter discusses the Conclusions (5) of the research.  
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2 LITERATURE REVIEW 
 

 

2.1 Sustainability and Supply Chain Management 

 

Sustainability has evolved overtime and has developed to an extent that the rapidly 

growing level of awareness, campaigns, promotions, policies, laws, rules, and 

regulations et al. could be said to be more than sufficient for environmental 

management practices to have gone beyond the level it is at the moment. It could be 

discouraging to see at this stage firms and organisations that still have in their 

supply chains a supplier, or a source of their raw materials, or services that is not 

fully compliant to the demands of environmental regulations (Darnall et al., 2006), or 

show sincere commitment towards achieving Sustainable Development Goals 

(SDGs) in the sense that the major part of their activities are not really green and 

sustainable (Darnall et al., 2006). In fact, at this stage of the sustainability campaign, 

the level of greenness of suppliers should be one of the major requirements, if not 

the main criteria for the selection of suppliers by firms, companies, businesses, and 

organisations (Çankaya and Sezen, 2019; Hasan, 2012; RostamiFard, 2014).  

 

There is no doubt that the present environmental issues and problems stemmed 

from the unawareness of the future impacts, and the improper conducts of 

production activities of firms during the industrial revolution era that more attention 

is only paid to development and profitability (Dhull and Narwal, 2016; Nelson et al., 

2012).  A stitch in time saves nine. If much attention and priorities have been given 

to the environment, and the health of the only habitable planet humans live in more 

than just development and profitability (Dhull and Narwal, 2016), there would not 

have been massive spending, enactment of time consuming regulations, and the 

many drastic measures (Hasan, 2012), which are put in place to repair the damages 

done to the planet that seemed inconvenient, uneconomical, unprofitable, and to 

some firms unsustainable. 

 

At this stage of the environmental management phenomenon, sustainability and 

supply chain management should be two inseparable entities to every firm and 

organisation that intend to be successful in their business operations (Linton et al., 

2007). Presently, the survival of firms is how well they are able to minimise and 

manage their environmental impacts (Carter and Easton, 2011), and how sustainable 

their business operations are on the long run as environmentalists, campaigners, and 

promoters of sustainability and environmental management are very watchful of 

their business activities (Carter and Easton, 2011) bringing about pressures from 

customers as to which company they will patronise based on the level of their 

compliance to the various environmental measures, and regulations that are put in 
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place to tackle environmental impacts (Dhull and Narwal, 2016; Raja Ghazilla et al., 

2015; RostamiFard et al., 2014; Simpson and Power, 2005).  

 

Hence, every firm and organisation especially in the service and production sectors 

must start the push for sustainability at the source (Bové and Swartz, 2016) by 

ensuring that there is not a single supplier in their supply chains, whose business 

activities is not sustainable through a thorough assessment and screening (Green et 

al., 1996; Handfield et al., 2002; Kumar and Chandrakar, 2012). In fact, for firms to be 

considered sustainable, environmental regulators and certification authorities 

should not only consider focal firms and their business activities, but also go beyond 

their immediate operations by extending their inspections and certifications 

programmes to each and every supplier in the supply chain of focal firms if possible 

(Kumar and Chandrakar, 2012). This will be the ideal and holistic approach to combat, 

and mitigate negative environmental impacts of businesses and industries (Al Khidri 

and Zailani, 2006), if the world is to meaningfully avert the consequences of the 

forecasted impending environmental disasters, which expensive measures and 

regulations are being put in place to prevent. 

 

Anything short of this could take the world one step forward, and two steps 

backward in as much as solving the pressing environmental issues are concerned. 

There is the possibility that firms and organisations are just spending on managing 

environmental impacts they have not created themselves, but passed on to them by 

their suppliers (Eltayeba and Zailani et al., 2010; Jungmichel et al., 2017; Thaba, 2017). As 

a result, the prevention and elimination of such residual and indirect environmental 

impacts passed on to firms, organisations, producers, and manufacturers by their 

suppliers (Eltayeba and Zailani et al., 2010; Jungmichel et al., 2017) should be one of the 

major incentives and motivations for firms, companies, organisations, producers, 

and manufacturers to green their supply chains.  

 

 

2.2 Supply Chain Environmental Concerns 

 

Suppliers that have still not imbibed the culture of environmental management, or 

committed to sustainability at this stage that the campaigns and awareness are 

highly intense are probably a kind of burden to firms and organisations in the sense 

that their customers (focal firms) pay the price for their negligence and inactions to 

tackle their individual environmental impacts (Al Khidir and Zailani, 2006). Therefore, 

firms and organisations should endeavour to screen their supply chains (Handfield et 

al., 2002) to ensure that they are not carrying supply chain members’ burden such as 

residual or indirect impacts (Al Khidir and Zailani, 2006). One advantage of this is that 

they will be able to cut some unnecessary spending and save costs (Bové and Swartz, 
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2016; Hoskin, 2011) such that focal firms will be able to save their precious time, 

energy, resources, and most importantly direct their resources to other pressing 

areas that are vital to the existence and success of their organisations (Al-Khidir and 

Zailani, 2006). However, there are issues of concern that must be addressed 

throughout the supply chain, if any meaningful impact is to be made on mitigating 

negative environmental impacts. These are; indirect or residual impacts (McPeak and 

Guo, 2014; Jungmichel et al., 2017), financial constraints (Raja Ghazilla et al. 2015; Xing 

et al., 2019), suppliers' commitment (Raja Ghazilla et al., 2015), and purchasing 

functions (Green et al., 1996; Handfield et al., 2002; Wolf and Seuring, 2009). 

 

 

2.2.1 Residual or Indirect Impacts 

 

There is the possibility that many of the environmental impacts focal firms are 

managing, and struggling with to eliminate may have been passed on to them by 

their suppliers (Jungmichel et al., 2017; McPeak and Guo, 2014). Jungmichel et al. (2017) 

found in their research of environmental impacts and hotspots in the supply chain 

that the bulk of sustainability challenges borne by German companies comes from 

their supply chains. General Motors (GM) (2018) also found that greenhouse gases 

(GHG) emissions are nine times higher in its supply chain than in its own operations 

(See Green Highlights 1.0). Hence, suppliers that care less or show no concern for 

improving their environmental performance will certainly pose a threat to their 

customers due to the fact that the problem they should have solved internally are 

being transferred to their customers to continue to battle with (Eltayeba and Zailani et 

al., 2010; Jungmichel et al., 2017).  

 

Environmentally careless or passive suppliers will unfaithfully leave their customers 

to continue to grapple with indirect environmental problems thereby wasting time, 

and their limited resources worth investing profitably in their businesses in trying to 

manage the problems inherited (Darnall et al., 2006) from their suppliers thinking 

that they are managing their own environmental impacts (Jungmichel et al., 2017). 

Many efforts put forward that have ended in vain would have been saved, if this 

loophole has been proactively covered. Therefore, companies and their suppliers 

should do their possible best to work hand in hand (Bové and Swartz, 2016) to 

eliminate residual or inherited negative environmental impacts, and improve their 

environmental footprints (Jungmichel et al., 2017). 

 

 

 

 

 



18 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

2.2.2 Financial Constraints 

 

The notion that managing environmental problems is too costly, demanding in terms 

of resources, and unprofitable is one of the discouraging factors driving many firms 

away from resourcefully committing themselves to, and putting more efforts in 

reducing their environmental impacts, and combating environmental problems by 

investing in sustainability through establishment of a functional environmental 

management system (EMS) (Da Silva et al., 2017; Dhull and Narwal, 2016; Raja Ghazilla 

et al., 2015; Xing et al., 2019). In fact, SMEs often find it difficult to implement 

environmental programmes, because of their small size, and their inability to gather 

alone all the resources and expertise needed to mitigate their environmental impacts 

(Hoskin, 2011; Raja Ghazilla et al., 2015). This is one of the many reasons why 

managing environmental problems seem too difficult and unachievable, and at the 

same time reversing some of the encouraging results that have been achieved in the 

struggle to tackle climate change problem (Darnall et al., 2006).  

 

At this stage of the climate change and global warming phenomenon, firms should 

realise that it is all stakeholders’ struggle, and as a result stop acting individually, 

but team up to face and solve the problem together (Çankaya and Sezen, 2019; Darnall 

et al., 2006), because an environmental impact, for example, pollution caused by a 

particular firm would definitely affect others (Al-Khidir and Zailani, 2006). Hence, it is 

imperative that focal firms and their suppliers assist one another by either 

sponsoring, or financing themselves to achieve what could not be achieved 

individually in terms of environmental programmes and measures (Eltayeba & 

Zailani, et al., 2010). It can be in form of loans, aids, trade-offs, or investments in one 

another's company with long term goals and commitment (Simpson and Power, 2005). 

This could also be another area of possibilities that companies and organisations 

should look into, research, and work towards as it could open up another lucrative 

business opportunities (Green et al., 1996; RostamiFard et al., 2014).  

 

GREEN HIGHLIGHTS 1.0… 

“…life cycle analysis reveals that greenhouse gas (GHG) 

impact is nine times greater in our supply chain than in 

our own operations. By working with suppliers to reduce 

their own GHG emissions, we are able to reduce overall 

impact…” (General Motors). 

(Adapted from GM Sustainability Report 2018). 
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2.2.3 Suppliers' Commitment 

 

If not a must, suppliers should share the same environmental goals with their 

customers, and show commitment that assures collective efforts in solving, or 

managing environmental problems. It is with this attitude and perspective that the 

targeted environmental goals can be achieved. It will be a futile effort in a situation, 

whereby a pro-environmental company or organisation put more efforts and invest 

its resources in eliminating its environmental impacts, while its suppliers are rather 

passive by showing less concerns (Raja Ghazilla et al., 2015), and even adding to the 

problems of their customers by not reducing their environmental footprint through 

greening their business operations, and eliminating their environmental impacts 

(Hoskin, 2011; Simpson and Power, 2005). Managing environmental problems can be 

likened to team sports, where every team member contribute their quota to the 

team’s overall efforts to achieve collective success (Simpson and Power, 2005). Once a 

team member fails to do his or her part, the whole team suffers it no matter how 

much efforts put in by other committed members. Hence, if a supplier fails to 

address its environmental impacts, a focal firm will obliviously bear the 

consequences (Eltayeba and Zailani et al., 2010; Jungmichel et al., 2017; McPeak and Guo, 

2014; Simpson and Power, 2005). 

 

 

2.2.4 Purchasing Functions 

 

How companies buy, where they buy from, and the criteria for selecting their 

suppliers are major concerns that should be addressed and evaluated. Green et al. 

(1996) and Handfield et al. (2005) reiterated that purchasing plays a very significant 

role in establishing a green supply chain and environmental management practices. 

Apart from the problem of top management commitment to greening focal firms’ 

supply chains, purchasing is another area of concern that firms must address 

(Darnall et al., 2006; Green et al., 1996; Handfield et al., 2002). It is one turning point for 

firms intending to green their supply chains to state their intents by starting to buy 

from those suppliers, whose products or materials are not only environmentally 

friendly (Deshmukh and Vasudevan, 2014; Green et al., 1996), but also compliant with 

relevant environmental regulations beside offering standard sustainable products 

(See Green Highlights 2.0), or raw materials (Handfield et al., 2002), which is 

otherwise known as green purchasing or procurement (Diab et al., 2015; Eltayeba and 

Zailani, et al., 2010; Green et al., 1996; RostamiFard et al., 2014). This will go a long way 

in helping firms green their own operations, and likewise improves suppliers’ 

sustainability performances (De Brito and Van der Laan, 2010; Hasan, 2012). 
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GREEN HIGHLIGHTS 2.0… 

“…If a supplier does not meet our requirements for 

compliance with sustainability standards, it is 

fundamentally not eligible for the award of contracts. 

There is thus a direct incentive for suppliers to improve 

their sustainability performance.” (Volkswagen). 

(Adapted from Volkswagen’s Sustainability Report 2019). 

 

 

 

 

 

 

 

 

 

 

 

2.2.5 Environmental Management Systems (EMS) vs. Results 

 

Darnall et al. (2006) found in their research that implementing an EMS is not a 

guarantee that a firm will reduce its environmental impact as they may do so for 

marketing and reputation purposes only. Thus, it is not fair enough to put in place 

an Environmental Management Systems (EMS), and other environmental measures 

just for the sake of having it, marketing with it, or for mere acquisition of certain 

environmental certifications such as ISO 14000 etc. (Eltayeba and Zailani et al., 2010). It 

is only good that EMS and other environmental measures are sincerely implemented 

to serve their main purposes of tackling environmental problems (Darnall et al., 2006) 

with sheer commitment from companies and organisations that delivers outstanding 

results, which guarantees the safety of the environment and the planet as a whole 

(Darnall et al., 2006).  

 

In some instances, companies and organisations merely put in place an EMS just for 

the sake of convincing people and their customers that they are pro-environmental, 

and that they care more for the environment (Darnall et al., 2006; Eltayeba and Zailani 

et al., 2010; Green et al., 1996). This can be misleading, and it is unjust to the cause of 

improving the deteriorating environmental conditions. Thus, the results to be 

achieved through the implementation of the programmes and measures should be 

the main focus (Darnall et al., 2006; Green et al., 1996), and that is where all their 

energies and resources should be directed towards. This would be a pragmatic 

approach for confronting the numerous environmental challenges (Hasan, 2012) that 

the world is faced with. Greening the supply chain is not a choice, but an obligation 

(Carter and Easton, 2011) in fairness to other organisations contributing their all to 

fight environmental problems. In conclusion, if firms can handle well, and take care 

of all the concerns, they will have less things to worry about, less to spend on 

environmental management systems (EMS), and much to save and gain from the 

proactive approach measures (Al Khidir and Zailani, 2006; Hasan, 2012). 
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2.3 Drivers and Barriers of Greening the Supply Chain  

 

There are different factors responsible for greening the supply chain. Firms, 

companies, and organisations do not just wake up in a day and decide to embark on, 

delay, or quit the green project, except that there are couple of drivers and barriers 

responsible for such decision. The drivers are those factors that incentivise, motivate, 

interest, propel, and compel firms to adopt a green supply chain (Al Khidir and 

Zailani, 2006; Dhull and Narwal, 2016), while the barriers are the obstacles, problems, 

difficulties, and impediments that hinder firms’ efforts to delay, abandon, or quit the 

green project (Dhull and Narwal, 2016). Though some researchers have grouped the 

drivers and barriers into two parts; internal and external (Carrete, 2014; Dhull and 

Narwal, 2016; Grosvold et al., 2014). The internals are those affecting firms within its 

own organisation, while the externals are those affecting firms from outside their 

organisations (Al Khidir and Zailani, 2006; Dhull and Narwal, 2016; Wu et al., 2018). 

However, this study aims to identify and explain the drivers and barriers of 

greening the supply chain in a straight forward approach for the purpose of clarity 

and simplicity by mainly discussing the drivers and barriers rather than classifying 

them as internal or external.  

 

 

2.3.1 Drivers for Greening the Supply Chain  

 

The drivers for greening the supply chain may be peculiar to focal firms depending 

on the field and sector they operate in (Dhull and Narwal, 2016). However, there are 

consistent factors that motivates, incentivise, and propel firms to green their supply 

chain (Al Khidir and Zailani, 2006; Carrete, 2014; Dhull and Narwal, 2016), which 

continued to be mentioned over and over again from numerous researches. These 

drivers are further discussed below;  

 

(A) Regulations: Policies, laws, rules, and regulations have always been the core 

drivers of environmental management (Green et al., 1996; Raja Ghazilla et al., 2015; 

Thaba, 2017). Among the majority of researchers that have investigated the drivers 

and barriers of greening the supply chain, Al Khidir and Zailani (2006), Bakhare (2016), 

and Wu et al. (2018) found government regulation to be a major influencing factor for 

firms greening their supply chains. Governments and responsible institutions set 

standards for firms and organisations to comply with in their operations, which they 

get fined for and penalised when they default, breach, or break the rules and policies 

(Raja Ghazilla et al., 2015; Thaba, 2017). Therefore, firms and organisations would have 

no choice in this aspect than to comply, if they must carry on their business 

operations (Dhull and Narwal, 2016). Though regulations are a kind of instrument 
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that forces compliance (Dhull and Narwal, 2016), and it has always proven to be very 

effective on the issue of environmental management.  

 

(B) Market Forces: Both customer pressures and market competitors (other firms) 

are also another important driver for greening the supply chain (Carrete, 2014; Dhull 

and Narwal, 2016; Raja Ghazilla et al., 2015). Firms want to keep their customers and 

maintain their market share in addition to staying competitive in the market by 

going head to head and toe to toe with their competitors (Al Khidir and Zailani, 2006), 

in order not to lag behind. Hence, they do all their possible best to up their games by 

investing in the new world order (sustainability). They also improve their 

operations, green their business processes, and most importantly offer products and 

services that are not detrimental to the environment (Al Khidir and Zailani, 2006), so 

as to satisfy their customers, and meet the standards of their competitors.  

 

(C) Corporate Social Responsibility (CSR): Egbu et al. (2008) in their work found 

CSR to be one of the major drivers of green supply chain adaptation. The fact that 

things must be given back to the society has made firms make it a voluntary 

obligation upon themselves to undertake projects that are beneficial to the 

communities where they operate in (Raja Ghazilla et al., 2015; Thaba, 2017). This is also 

known as Environmental Stewardship. Recently, Environmental Stewardship has 

become a norm and a competing factor among companies as customers now make 

their buying choice based on which companies care more about the people and their 

communities (Al Khidir and Zailani, 2006; Dhull and Narwal, 2016; Raja Ghazilla et al., 

2015; Thaba, 2017). Nowadays, it is very hard not to see a company sponsoring, or 

undertaking beneficial public projects under corporate citizenship initiative to give 

back to the communities, where they operate in (Al Khidir and Zailani, 2006). This is 

mainly done to derive important business benefits such as good image, good 

reputation, and acceptance from the public (Al Khidir and Zailani, 2006; Dhull and 

Narwal, 2016; Egbu et al., 2008; Raja Ghazilla et al., 2015).   

 

(D) Awards and Rewards: People become motivated when they see what they 

stand to gain in a project or an assignment (Grosvold et al., 2014). Things that can 

psychologically improve and enhance the commitment of workers such as promotion, 

new assignments, appellations (Titles, posts & positions), certifications, and portraits 

(recognition) (Fell-Carlson, 2004) in the premises et al. must be explored, and used to 

the best advantage of focal firms, and most importantly the success of the 

demanding sustainability project. Also, suppliers that commit themselves to the 

success of focal firms in greening their supply chains can be motivated to do more by 

ranking them based on their performances, and rewarding them with improved 

contracts for their contributions to focal firms’ green projects (Al Khidir and Zailani, 

2009; Simpson and Power, 2005). Where there is enough resources, firms can also 

provide financial rewards (Kua, 2010) for holiday trips, improved salary packages, 
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GREEN HIGHLIGHTS 3.0… 

“…In order to establish a culture of joint growth, Hyundai will 

strengthen the collaborative network between suppliers and 

the company, and expand its support for tier 2 and tier 3 

suppliers, and create a culture of joint growth. These efforts 

will build a virtuous cycle of win-win growth for Hyundai and 

its suppliers based on a strong partnership…” (Hyundai). 

(Adapted from Hyundai’s Sustainability Report 2019). 

bonuses, and contract bonuses among others to motivate and incentivise their 

employees and suppliers to facilitate the transitional change. For example, Audi and 

Volkswagen rank their suppliers with an S-Rating system through which they award 

more contracts to top performing suppliers (Audi, 2019; Volkswagen, 2019), while GM 

organises annual event where supplier of the year awarding is given to the best 

supplier (GM, 2018). 

 

(E) Cooperation and Collaborations: Dhull and Narwal (2016) and Raja Ghazilla et 

al. (2015) categorically mentioned customer collaboration as a driving factor for firms 

to green their supply chains in their lists of drivers of green supply chain provided 

in their works. It is a known fact that environmental problems are not caused by a 

single entity (e.g. an individual, a firm, or organisation etc.). The prevalent 

environmental problems are the consequences of industrial activities (Dhull and 

Narwal, 2016) that involved the actions and operations of groups of firms, 

companies, and organisations overseen by a different collection of people. Hence, 

there is greater need for cooperation and collaborations (Raja Ghazilla et al., 2015; 

Simpson and Power, 2005; Thaba, 2017) between all stakeholders; customers, firms, 

communities, investors, governments, and the various environmental regulation 

organisations (Raja Ghazilla et al., 2015; Thaba, 2017) to unbundle the burdens that 

could overwhelm individual entities in the stakeholder group, so as to proffer an all-

encompassing solution that leaves no stone unturned (See Green Highlights 3.0).  

 

 

 

 

 

 

 

 

 

 

 

 

 

(F) Environmental Certifications: Darnall et al. (2006), EC (2020), and Green et al. 

(1996) mentioned that environmental certifications have rewardable marketing 

potentials for businesses. With environmental certifications such as ISO standards, 

EMAS, and British Standards (e.g. ISO 14000/14001 and BS7750/8555 etc.) among 

others as approval and accreditation for green and sustainable practices, large 

majority of companies are taking advantage of it as a kind of marketing tool to 

portray their images as being pro-environmental (Raja Ghazilla et al., 2015), and earn 
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good reputations as sustainable companies for acceptance from the public and 

profitable patronage from customers by marketing, and advertising their businesses 

with the various environmental labels printed on their product packages (Dhull and 

Narwal, 2016; EC, 2020). As a result, those companies that are yet to achieve their 

certifications are eagerly motivated to do so as customers seem to favour and prefer 

perceived environmentally friendly products more than the non-environmentally 

friendly ones (Al Khidir and Zailani, 2006; Dhull and Narwal, 2016).  

 

(G) New World Order: The business environment has changed a lot compared to 

what it used to be several decades back. Another driving factor for greening the 

supply chain is the new world order. That is, the new business direction (Al Khidir 

and Zailani, 2006; Raja Ghazilla et al., 2015) where those, who are reluctant to follow 

suit risk the chance of either been faced out of business (Thomas and Griffin, 1996), or 

lose their place to proactive competitors that see sustainability as a new business 

opportunity (Hasan, 2012; Raja Ghazilla et al., 2015) that they must venture into, rather 

than a burden or non-profitable venture (Dhull and Narwal, 2016; Raja Ghazilla et al., 

2015; Simpson and Power, 2005; Thaba, 2017) that they must avoid investing their 

resources in.  

 

 

2.3.2 Barriers of Greening the Supply Chain 

 

(A) Financial Problem: The costs of implementing a green supply chain is one of 

the top obstacles preventing companies from adopting the green initiative (Carrete, 

2014; Da Silva et al., 2017; Raja Ghazilla et al., 2015; Thaba, 2017; Xing et al., 2019). 

Grosvold et al. (2014) and Hoskin (2011) found costs as a major impediment for firms 

to embark on green projects. Every firm desires some returns on every penny spent 

as profit it is the main motive of every business. As a result, the risk of investing in a 

huge project, which returns are not guaranteed at the initial stages drives firms away 

from the project (Al Khidir and Zailani, 2009; Carrete, 2014). The costliness of green 

design, application for certifications, process change, designing and planning of 

environmental management system (EMS), staff training, material resources (e.g. 

machineries, and green technology et al.), and other indirect costs that may not be 

easy to add directly to the cost of production all serve as hindrances to firms 

embarking on the green project (Raja Ghazilla et al., 2015; Srivastav and Gaur, 2015).  

 

(B) Human Resources: Finance as well as procurement of green technologies may 

not be barriers for some firms especially the big and multinational ones as they are 

well grounded financially. However, getting the right people to steer and oversee 

the project could be the major challenge facing focal firms (Raja Ghazilla et al., 2015; 

Srivastav and Gaur, 2015). Another problem is the attitude of the workforce, and their 

perception of the companies’ new direction (Al Khidir and Zailani, 2009; Raja Ghazilla 
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et al., 2015). Change has proven to be difficult as people are used to their ways of 

doing things due to the comfort they find in their old ways, and the bond and 

attachment they have created with it overtime. Hence, the drastic change brought by 

the green project could be hampered, if the employees are not of the same view with 

the management, accept, or subscribe to the green project (Srivastav and Gaur, 2015). 

 

(C) Suppliers’ Relationships: Lack of supplier cooperation and commitment to 

the long term environmental goals and targets of customers (focal firms) could 

hamper firms’ drive for sustainable supply chain (Raja Ghazilla et al., 2015). Firms 

need the support and commitment of their suppliers to green their operation as they 

need the supply of sustainable and environmentally friendly materials and services 

to carry out their business functions (Al Khidir and Zailani, 2006). Failure of suppliers 

to move in the same direction with their customers would be a major obstacle to the 

achievement of their customers’ environmental mission (Dhull and Narwal, 2016). If 

firms cannot procure green materials, their chances of producing environmentally 

friendly products and services will be very slim. Therefore, suppliers support, 

cooperation, and commitment are very vital for firms’ decision to green their 

operations (Dhull and Narwal, 2016; Raja Ghazilla et al., 2015; Thaba, 2017). 

 

(D)  Infrastructural Problem: Lack of infrastructures on suppliers’ part, for 

example, EMS, Recycling systems, Green technologies such as machineries for green 

designs, green buildings, and energy efficiency mechanisms (e.g. wind turbine, solar 

systems, and Geothermal etc.), and other equipment needed to facilitate the process 

of greening their own business processes and supplied materials (Raja Ghazilla et al., 

2015) may negatively impact the performance of their customers (McPeak and Guo, 

2014; Jungmichel et al., 2017), who are unwarily facing the challenges indirectly in 

their bid to also green their operations. As a result, those problems faced by 

suppliers would have negative impacts on focal firms’ efforts geared towards 

mitigating their own environmental impacts (Eltayeba and Zailani et al., 2010; 

Jungmichel et al., 2017). 

 

(E) Market Uncertainty: Da Silva et al. (2017) and Srivastav and Gaur (2015) found 

market uncertainty as a barrier for adoption of a green supply chain. The modern 

day business environment changes consistently with the enhancement of 

technology, and new business models are being invented continuously through 

innovations. These uncertainties often hold firms back (Raja Ghazilla et al., 2015; 

Srivastav and Gaur, 2015) in committing their resources to greening their supply 

chain as every firm desires profits, tangible return on investment (ROI), and at least 

to cover investment costs if profit is not achievable in the short term (Raja Ghazilla et 

al., 2015). The emergence of other business models that require least infrastructural 

costs, and have the least or no sustainability issues with certain level of profitability, 
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for example, electric car charging business (Chukwuemeka, 2020) as an alternative 

could drive businesses away from environmental management investments such as 

EMS, environmental certifications, and recycling etc., which costs may not be 

directly added to the cost of production (Dhull and Narwal, 2016; Raja Ghazilla et al., 

2015). This fear is one underlying factor in costs among the other barriers preventing 

businesses from attempting to green their supply chain towards sustainability. 

 

(F) Certifications’ Requirements: Environmental certifications’ requirements 

standard seem to be unachievable to some firms especially the SME’s (Hoskin, 2011). 

The resources to be put in place, the operational changes to be made, the ongoing 

inspections, and operation adjustments to meet up with the level of required 

certifications could prove to be financially unsustainable to some focal firms 

considering their financial strengths (Carrete, 2014; Hoskin, 2011; Raja Ghazilla et al., 

2015). These are possible reasons why some firms are holding back in a bid to green 

their business operations. Other barriers of greening the supply chain are; lack of 

intent, lack of road map, resistance to change, poor enabling environment (Dhull and 

Narwal, 2016; Raja Ghazilla et al., 2015), and doubts over the genuineness of the claims 

of environmentalists on the issue of climate change and global warming et al. (Raja 

Ghazilla et al., 2015).  

 

 

2.4 Challenges of Greening the Supply Chain   

 

Besides the barriers preventing firms from greening their supply chain mentioned in 

the above section are some challenges faced by firms; both sustainable and not yet 

sustainable ones in an attempt to green their supply chains. The challenges are; Lack 

of knowledge or information about sustainability, top management commitment, 

enabling environment (e.g. government support; laws, regulations, policies and 

financial aids et al.), uncommitted workers, winning supply chain members’ 

support, uncooperative and uncommitted supply chain member(s), the continuous 

changing business environment (Al Khidir and Zailani, 2009; Da Silva et al., 2018; Dhull 

and Narwal, 2016; Hoskin, 2011; Raja Ghazilla et al., 2015; Srivastav and Gaur, 2015). In 

order to be successful in the green project, firms need to first provide effective 

solutions to these challenges, so as to save their efforts, costs, and other resources 

invested in their environmental management programmes.    

 

 

2.4.1 Overcoming the Challenges and Barriers of GSC 

 

An identified problem is half way solved according to a popular saying. It will be 

much easier for firms that have been able to identify the challenges they are faced 
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with to devise the means of overcoming the challenges especially when they are 

determined to do so. Hence, the several challenges listed in section 2.4 above can be 

overcome by the following measures;  

 

(A) Knowledge Acquisition and Information Dissemination: The first important 

thing about anything worth doing is to have the required knowledge and 

information about the task at hand. Extant literatures; Da Silva et al. (2017), Srivastav 

and Gaur (2015), and Wyawahare and Udawatta (2017) pointed to the vital role played 

by knowledge on the issue of sustainability, the adoption of a green supply chain, 

and how both cannot be achieved without the required knowledge. As popular as 

sustainability issue is at the moment, there are possibly those who are still in doubt, 

unaware, or have fringe knowledge about what sustainability is (Raja Ghazilla et al., 

2015). Therefore, having and spreading the right knowledge and information (Raja 

Ghazilla et al., 2015) about the issue of climate change, global warming, and how 

industrial activities have negatively impacted the environment in addition to the 

threats these issues pose on existence (Dhull and Narwal, 2016), and the planet world 

would help win more hearts and carry along those, who are unaware, or who have 

always doubted the issue of climate change and global warming as a myth that is far 

from being a reality (Çankaya and Sezen, 2019).  

 

(B) Manpower Development: The establishment and management of an 

Environmental Management Systems (EMS) requires experts that will effectively 

implement the programme, and successfully deliver the goals and targets (Dhull and 

Narwal, 2016; Raja Ghazilla et al., 2015; Wolf and Seuring, 2009; Wyawahare and 

Udawatta, 2017). It is then incumbent on firms working towards greening their 

supply chains to assign, deploy, or recruit the right people with the needed 

knowledge and information (Raja Ghazilla et al., 2015) about their assignment. Thus, 

companies aiming at greening their supply chains need to get at the helms of their 

affairs the right man, who will not only sell ideas to their workforce, but also 

motivate people to adopt the practice with the right knowledge and skills (Srivastav 

and Gaur, 2015). Even though the right people are employed or recruited, their 

trainings and capacity development on sustainability should be a continuous thing 

(Raja Ghazilla et al., 2015), so that they can always update their knowledge and 

develop their skills more (See Green Highlights 4.0). Tesla educates its employees on 

sustainability, and develops them in terms of the capacity to transform and lead the 

change to a sustainable transportation (Gayathri and Kumari, 2019), which the 

company is largely benefitting from. 
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GREEN HIGHLIGHTS 4.0… 

“The Group endeavours to give all employees a chance to express 

their talents individually and collectively. Being attractive to 

candidates in the different regions and in all its business lines is 

a priority for the Group, along with the ability to develop 

talent, embody meritocracy and reward performance.” (Peugeot). 
 

(Adapted from Peugeot’s Sustainability Report 2019). 

 

 

 

 

 

 

 

 

 

 

 

(C) Government Support: Beyond enactment of environmental acts, laws, rules, 

and regulations, governments need to come up with certain financial measures such 

as tax incentives, tax break or tax free period, and other kinds of supports that could 

encourage firms to put more efforts in (Dhull and Narwal, 2016; Raja Ghazilla et al., 

2015; Wu et al., 2018), and show more commitment in their sustainability campaign 

as the fact that the use of force through laws is not the only means of ensuring 

compliance (Dhull and Narwal, 2016). Darnall et al. (2006) reiterated how US EPA 

partnered and supported different environmental management projects with a 

university, automobile manufacturers, and suppliers in the US through a platform 

that encourages information sharing on best management practices, in order to 

promote GSCM practices that prevent pollution, and protect the environment. Thus, 

governments can fund (Hoskin, 2011; Raja Ghazilla et al., 2015) research for companies 

knowing that the ripple effect of good environmental performance from firms could 

result to a decrease in government spending on law and policy making, and a better 

natural environment (Darnall et al., 2006).  

 

(D) Environmental Collaboration: Chin et al. (2015), Hartman et al. (2002), Koontz 

(2006), Pero et al. (2016), Schaltegger et al. (2018), and Wolf and Seuring (2009) 

emphasised the importance of collaboration for sustainability as indispensable 

element in environmental management. The need for teamwork in tackling 

environmental challenges can never be overemphasised since it requires different 

steps, and processes handled by different actors in bringing a product to life. The 

fact that resources are not evenly distributed, differences in the sizes of companies 

and their financial capacities (Raja Ghazilla et al., 2015), technological advancement 

and technical know-how, human resources and specialties are all pointers to the 

necessity of establishing an effective collaborations (Dhull and Narwal, 2016; Simpson 

and Power, 2005; Thaba, 2017) among firms to facilitate information and knowledge 

sharing, and to complement one another in areas, where company A is stronger than 

company B, and company C’s weakness in an aspect could be strengthened by 

company D in similar aspect (Eltayeba and Zailani et al., 2010).  
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(E) Research and Development (R&D): Investing more funding in high level 

research and development activities would probably lead firms to discovering and 

creating new ways and methods of doing things, and place them ahead of others in a 

position of advantage (Atkočiūnienė and Miroshnychenko, 2019) to tap from the huge 

opportunities presented by sustainability. Through R&D, there has been massive 

breakthrough in finding innovative alternatives (Green et al., 1996; Simpson and Power, 

2005; Thaba, 2017) to the traditional business activities. For example, the substitution 

of gasoline for electricity in cars, and the using of a purposely made product for 

other function to serve a new or additional function (See Figure 2). 

 

 

2.4.2 Leveraging on the Challenges of GSC 

 

After identifying the challenges of greening the supply chain identified, and 

proffering some practical solutions to them, it will be in the best interest of firms, 

companies, and organisations aiming to green their supply chains, but have been 

held back due to uncertainties and fear of the unknown to explore every avenue, and 

take advantage of the available opportunities to green their supply chains. Seeking 

collaborations (Pero et al., 2016; Schaltegger et al., 2018; Simpson and Power, 2005) 

where necessary, utilising government supports (Darnall et al., 2006; Dhull and 

Narwal, 2016; Raja Ghazilla et al., 2015) such as the previous tax benefits, plug in 

grant, and interest free loan in Scotland (Tesla Inc., 2020) for EVs across the world, 

and putting resources into different R&D projects among others can lead firms, and 

organisations to discover more lucrative business opportunities that could see them 

achieve huge successes that are capable of putting them ahead of competition 

(Atkočiūnienė and Miroshnychenko, 2019; Dhull and Narwal, 2016; RostamiFard et al., 

2014). These could help them become a market leader (Darnall et al., 2006), and an 

influencer of the business game better than others just like Tesla Inc. did in the 

promising EV business as a first mover (Chen and Perez, 2017).  

 

 

2.5 Greening the Supply Chain (GSC) 

 

A lot has been said about green supply chain, but many may still not really know 

what is meant by the term. To start with, it will be better to define what is a green 

supply chain, and how can a supply chain be greened? Understanding the meanings 

of these two questions are prominent as the terms are key words in the topic of this 

research beside the fact that every discussion in the research is centred on the 

questions. This will enable readers to have a fore knowledge of the subject matter, 

and understand better the meaning of the terms. A green supply chain is a supply 

network that acts in an environmentally friendly manner by integrating 

environmental thinking into its activities to meet social, economic, and 
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environmental demands that achieve sustainability (Al Khidir and Zailani, 2009; 

Bakhare, 2016; Green et al., 1996; RostamiFard et al., 2014). On the other hand, greening 

a supply chain is the act of transforming a traditional supply chain to a sustainable 

one, which activities and operations are in compliance, and conformity with defined 

environmental standards of operations that eliminate, or minimise negative 

impacts on the environment, people, and economy (Al Khidir and Zailani, 2009; 

Bakhare, 2016; RostamiFard et al., 2014).  

 

To address the environmental concerns discussed in section 2.2 after having defined 

and explained what is meant by a green supply chain, and how to go about greening 

a supply chain, greening the supply chain becomes imperative as it appears to be an 

ideal approach for solving the many environmental problems and challenges of 

climate change and global warming (Al Khidir and Zailani, 2009). However, greening 

the supply chain is a huge project that focal firms must initially try to sell the idea to 

their suppliers, persuade and convince them to subscribe to the idea, allay any fear 

or concerns they may have, be ready to support on and do some sacrifices in terms 

of resources, and carry them along all through the journey (Ellemann and Kyst, 2010). 

Furthermore, focal firms must decide on certain issues such as motive for greening 

the supply chain, to what extent the supply chain would be greened, and how to 

manage the green supply chain to avoid firms deviating from the project and 

undermining their own efforts.    

 

 

2.5.1 The Purpose and Motive for GSC  

 

Firms and organisations aiming to green their supply chains need to first check the 

reason for embarking on the project (Carrete, 2014; Hoskin, 2011). They should 

examine their interests by asking and providing appropriate answers to the 

following questions; why are we greening our supply chain? What do we stand to 

gain by greening our supply chain? Is greening our supply chain for marketing only 

and just to get certifications, or social responsibility? What are our targets, set goals, 

and what are the achievements we are aiming at et al.? (Hoskin, 2011; RostamiFard et 

al., 2014). If firms and organisations can provide appropriate answers to these 

questions, then they are one step closer to the ideal purpose of greening their supply 

chains, and the probability of meeting both customers’ and society’s expectations 

would be high. 

 

 

2.5.2 The Level and Extent of GSC 

 

Another important decision facing firms and organisations in their quests to green 

their supply chains is the level, or the extent to which the supply chain would be 
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GREEN HIGHLIGHTS 5.0… 

“As one of the pioneers in the automotive sector, we have 

made sustainability an integral part of our procurement 

process and an essential purchasing criterion since 2014. Our 

sustainability requirements apply to all suppliers of 

production materials as well as service providers. In turn, 

they are also obliged to forward these requirements to their 

sub-supplier.” (BMW). 

(Adapted from BMW’s Sustainability Report, 2019). 

greened. Some firms would grade their suppliers to different levels, for example, 

first tier, second tier, and third tier suppliers et al. (Darnall et al., 2006; Grosvold et al., 

2014) depending on the importance of the materials they are supplied, and which 

supplier has the highest impact on their operations (Green et al., 1996). Such firms 

may choose to only green those supply chains that are vital to their operations and 

decide to ignore those, whose environmental impacts are not significant as they 

consider more the resources and efforts involved in carrying out the project (Grosvold 

et al., 2014).  

 

 

 

 

 

 

 

 

 

 

However, focusing more on greening a certain tier of the supply chain based on the 

importance of their overall business impacts, and ignoring the other tiers due to the 

limited available resources required could have a negative consequence on focal 

firms as the environmental impacts of those neglected tiers of suppliers they attach 

less importance to could become significant negative impacts as time goes on 

(Darnall et al., 2006). Therefore, greening the whole supply chain network (Darnall et 

al., 2006; Grosvold et al., 2014) would be the ideal way forward as it indicates zero 

tolerance for negative environmental impacts (See Green Highlights 5.0). 

 

 

2.5.3 The Method and Approach of GSC 

 

Firms and organisations also need to thoroughly examine, assess, and analyse their 

suppliers (Simpson and Power, 2005), in order to use the right approach that will be 

effective in carrying out the project. So that none of the supply chain members 

would be left out as greening their supply chains may not be that easy for their 

suppliers as it is for them. On this mission, firms, organisations, and their suppliers 

must see themselves as one and a team striving towards achieving what benefits 

every firm in the value chain (Green et al., 1996; Simpson and Power, 2005). There may 

be no concrete result, if firms and suppliers all work alone based on their individual 

interests (Pero et al., 2016; Thomas and Griffin, 1996). In fact, the operations of 
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individual firms and organisations in the chain might be impeding, or hampering 

what the other members are set to achieve in the chain (Simpson and Power, 2005). 

Hence, it is imperative that they all must team up and work seamlessly to achieve 

collective goal (Simpson and Power, 2005). 

 

 

2.6 Framework for Greening the Supply Chain  

 

Many firms and organisations may be interested in greening their supply chains, but 

find it difficult when it comes to what procedures, and what direction they need to 

follow (Dhull and Narwal, 2016; Raja Ghazilla et al., 2015; Srivastav and Gaur, 2015). As 

a result, there is the need for a clear road map to work with, which lays out what to 

do, how to do what, who does what, where (stage), and when to do what (Dhull and 

Narwal, 2016; Raja Ghazilla et al., 2015; Srivastav and Gaur, 2015), which would be the 

tool to work with, and a guide that takes firms from the starting point to the 

destination (Al Khidir and Zailani, 2009). The guide would provide a clear path to be 

followed all through the implementation phase, and not deviated from as long as 

what are set out to be achieved with the tool or guide remains the main focus. In the 

works of Wollmuth and Ivanova (2014), and Lee (2019), they present practical steps for 

attaining a sustainable supply chain, which will be very helpful for every firm 

intending to have a green supply chain. Below are the steps to achieve a green and 

sustainable supply chain;  

 

 

STEP 1: Map Supply Chain  

 

This is the initial stage, where a focal firm take inventory and records of its suppliers. 

That is, take a list of the suppliers, what they supply, importance and contributions 

of the supplied materials to the focal firm’s business operation whether it is on a 

short or long term (Ellemann and Kyst, 2010; Lee, 2019; Wollmuth and Ivanova, 2014). 

Focal firm then identify the most significant social and environmental challenges 

(Bové and Swartz, (2016) of each of the suppliers in relation to its own social and 

environmental goals and targets, and then prioritise efforts (e.g. resources; expertise, 

knowledge, and finance etc.) with the suppliers based on the significance of their 

social and environmental challenges, and how important they are to its business 

operations (Ellemann and Kyst, 2010; Lee, 2019; Wollmuth and Ivanova, 2014). 

 

 

STEP 2: Communicate Expectation  

 

At this stage, firm draws out its green supply chain programmes package by setting 

the goals and targets (Bové and Swartz, (2016), policies and programmes, put 

https://www.greenbiz.com/users/jessica-wollmuth
https://www.greenbiz.com/users/jessica-wollmuth
https://www.greenbiz.com/users/jessica-wollmuth
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standard in place for the suppliers, code of conduct, and make certain rules and 

regulations that guide the actions of the suppliers and their relationship with the 

firm (Ellemann and Kyst, 2010; Lee, 2019; Wollmuth and Ivanova, 2014). The firm 

communicate what it has set out to achieve, and how valuable the contributions and 

cooperation of the suppliers would be to the achievement of the overall goal, which 

is to green its operation. So that they get prepared for the project, show, and give 

their supports to the firm (customer) in greening the supply chain. Here, the firm 

should also remember to state what the green project means to the suppliers in terms 

of new business opportunities, and what benefits they stand to gain from the whole 

process (Wollmuth and Ivanova, 2014).  

 

 

STEP 3: Baseline Supplier Performance  

 

The firm evaluate suppliers by collecting data from the suppliers through 

benchmarking questionnaire, survey, or self-assessment of the suppliers that could 

possibly be carried out by departments such as procurements and marketing 

department as they are the main actor that know and decide what materials come in 

and go out of the company, or a corporate body, for example, Environmental Health 

and Safety organisation that are in charge of measuring business impacts on the 

environment (Wollmuth and Ivanova, 2014). This will enable the firm get an idea of 

where to start from. The data and information collected through the questionnaire, 

survey, or self-assessment exercise then tells the firm what programmes are needed 

to be implemented in the future, and to identify areas where the greatest 

improvement is needed (Lee, 2019; Wollmuth and Ivanova, 2014). 

 

 

STEP 4: Develop Training and Capacity Building Programmes  

 

After gathering information about key suppliers, set rules and code of conduct 

beside the policies, rules and regulations for the supply chain, the data and 

information gathered in step 3 would have helped focal firms realise what the 

members of the supply chain lack in terms of knowledge, skills, and expertise. From 

there, they can then design the needed training, and capacity building programmes 

that will improve the skills, knowledge, and expertise of the supply chain members 

to enhance their performance (Bové and Swartz, 2016; Eltayeba and Zailani et al., 2010; 

Lee, 2019; Wollmuth and Ivanova, 2014). The firm can also leverage on best practices by 

sharing case studies, stories, and testimonies from top performing suppliers around 

the world to motivate, inspire, and incentivise other suppliers to put in their best 

committedly (Wollmuth and Ivanova, 2014).  

 

 

https://www.greenbiz.com/users/jessica-wollmuth
https://www.greenbiz.com/users/jessica-wollmuth
https://www.greenbiz.com/users/jessica-wollmuth
https://www.greenbiz.com/users/jessica-wollmuth
https://www.greenbiz.com/users/jessica-wollmuth
https://www.greenbiz.com/users/jessica-wollmuth
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STEP 5: Drive Performance Improvement  

 

This is where onsite inspection and audit of the previous steps takes place after 

suppliers’ baseline performance would have been well understood. The main 

purpose of the inspection and audit is to measure suppliers’ performances overtime, 

so that all necessary corrective action plans would be executed by communicating 

the result and expectation to suppliers in clear terms (Lee, 2019; Wollmuth and 

Ivanova, 2014). The benefit of the onsite inspection and audit is that it can reveal local 

practices, behavioural challenges, and opportunities that could not be identified 

through questionnaire or survey. Then capacity building programmes would be 

developed to equip all the supply chain members that fall short of expectations and 

standard with further knowledge, skills, and expertise required to meet the 

demands. Most importantly, focal firm could decide here whether to continue with 

certain suppliers, or terminate their contracts if there is no sign of improvement on 

the suppliers’ performances (Wollmuth and Ivanova, 2014).  

 

 

STEP 6: Join Industry Collaboration  

 

Focal firms can go further from overseeing supply chain members’ performances 

locally, or internally by persuading suppliers to join industrial supply chain groups 

for cooperation and collaboration that guarantees a high level performance (Lee, 

2019; Wollmuth and Ivanova, 2014), where available and if necessary. The main benefit 

of this is that their supply chain members would have an industrial standard (Bové 

and Swartz, 2016) to work with beside working in a competitive environment that 

share best practices for improved sustainability performance (Lee, 2019; Wollmuth and 

Ivanova, 2014). Through cooperation and collaboration, suppliers can be evaluated on 

same metrics with other supply chain members internationally. In addition, they will 

also have the opportunity to share knowledge with their peers (Lee, 2019; Wollmuth 

and Ivanova, 2014), and get necessary attention from experts on some other 

challenges they cannot solve individually internally or locally. The industrial 

cooperation and collaboration will also help focal firms to overcome auditing fatigue 

that could set in due to overwork, or too much workload through shortage of human 

resources, training redundancy, and lots of routine paperworks done by those 

suppliers that are striving to meet up similar requirements from their customers 

(Wollmuth and Ivanova, 2014). As a result, focal firms could be able to save some time, 

energy, and resources as their supply chain activities are being regulated and 

managed by the industry on a wider level (Wollmuth  and Ivanova, 2014).     

 

 

 

 

https://www.greenbiz.com/users/jessica-wollmuth
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STEP 7: Process Evaluation  

 

This is a very necessary step in the whole of the process as there may be some 

confidential matters reserved exclusively to be handled within the supply chain 

only. Even though there are those supply chain challenges that could not be solved 

by focal firms individually (Wollmuth  and Ivanova, 2014), but with the help of the 

joint collaboration at the industrial level, focal firms would be at a very good 

position of advantage to see from inside what others cannot see from outside as they 

are the closest to their supply chain members. This is why it is very essential to 

conduct an internal review (Ellemann and Kyst, 2010; Grosvold et al., 2014; Hartman et 

al., 2002; Wollmuth and Ivanova, 2014;) of the whole process from the beginning (Map 

Supply Chain) to the end (Join Industry Collaboration), so that the problems raised, 

internal challenges identified, comments and recommendations put forward, and 

suggested improvements could be effected. 

 

 

 
 

Figure 1: Proposed Framework for Greening the Supply Chain. 

 

The diagram above is a proposed framework for greening the supply chain. It shows 

all the necessary steps with all the required actions to be taken in greening the 

supply chain. It is derived from the works of Lee (2019), “The Supply Chain and Its 

Impact on the Environment”, and Wollmuth and Ivanova (2014), “Six Steps for a More 

Sustainable Supply Chain” with an additional input (Process Evaluation) from the 

author deduced from previous studies. The framework could be a very useful tool 

for firms, that are willing to adopt a green and sustainable supply chain, and those 

that are already in the process of doing so as it equips them with a practical guide, 

and a functional tool to work with in order to achieve a more sustainable and green 

supply chain.  

https://www.greenbiz.com/users/jessica-wollmuth
https://www.greenbiz.com/users/jessica-wollmuth
https://www.greenbiz.com/users/jessica-wollmuth
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2.7 Benefits of Greening the Supply Chain 

 

The gains and benefits of greening the supply chain are inestimable. Researchers 

have argued, proved, and held the opinion that sustainability and environmental 

management practices improve both environmental and financial performances of 

firms (SEP, 2010). Most of the benefits of greening the supply chain are in relation to 

timings at which firms start to experience them either in the short term, or long term 

(SEP, 2010). That is, firms may not yield the reward of greening their supply chain 

instantly, but in the near future as many of the costs incurred in doing so are indirect 

costs that improve processes, and are a bit difficult to add up to the costs of 

production. However, there are tangible and valuable benefits of greening the 

supply chain, whether they are derived in the short term, or long term. Below are the 

benefits of greening the supply chain; 

 

(1) Wastes Reduction: The forward thinking of some companies has led to the 

creation of a dynamic system in the modern day business known as the closed-loop 

system (Gianesello and Ivanov et al., 2017). A system where the waste of one process of 

production, or manufacturing becomes the resources or raw materials for other 

processes. In other words, it is a kind of zero-waste system that does not only 

reduces the amount of waste generated in a production process (Çankaya and Sezen, 

2019), but also provides secondary resources for firms to be used in further 

production. As a result, those firms that favour the approach have been largely able 

to reduce to a greater extent the wastes they generate (Al Khidir and Zailani, 2009), 

and are less dependent on virgin, or new material resources use.  

 

(2) Image Making and Brand Recognition: As it has recently become a kind of 

esteem, and a feeling of fulfilment to be seen and considered a sustainable company, 

the image and reputation (Çankaya and Sezen, 2019; Darnall et al., 2006) attached to 

being an eco-friendly and a pro-environmental company working sustainably in the 

modern business world is in itself a proficient marketing tool (EC, 2020) for firms. As 

a result, many firms especially the large multinational ones are striving towards 

making it to the top positions in the periodical rankings carried out by renowned 

organisations such as Dow Jones, RobecoSAM, and Forbes et al. in terms of 

environmental compliance and sustainability to project their images, strengthen 

their reputations, and promotes their businesses further, so as to attract potential 

investors and increase their sales (Çankaya and Sezen, 2019; Darnall et al., 2006).  

 

(3) Costs Reduction: By procuring sustainable materials that are cheaper to 

source for with recycling and reuse of materials, energy efficiency, and the discovery 

of biological materials used in manufacturing activities as alternatives to crude 

materials that contribute to negative environmental impacts, many firms can 
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experience decreasing costs (Dhull and Narwall, 2016; Green et al., 1996; Handfield et., 

2005; Raja Ghazilla et al., 2015; RostamiFard et al., 2014). Furthermore, the fact that 

companies have less waste to generate, and the cost of managing wastes that are 

normally added to the costs of production would be shelved as a result of greening 

the production processes (Gianesello and Ivanov et al., 2017). 

 

(4) Innovation and Development: As companies are finding new ways of doing 

business due to the demands of protecting the environment, new business ideas 

(Raja Ghazilla et al., 2015) and initiatives have sprung up through research and 

development. In fact, there are now available options and substitutes for some crude 

products such as biogas (made from oil wastes, biological wastes, and faeces et al.) 

for fossil fuel, electric vehicles (EV) for gasoline cars, the advent of many 

biodegradable products such as pineapple fibre leather, the discovery of many ways 

of using a particular product or material, building a house from cargo containers, 

straws, disposed plastic bottles, used car tyres (1Million Women, 2016), and all other 

new sustainable business methods that have never been before (See Figure 2). These 

have provided varieties of business opportunities for firms to explore with many 

other innovations and developments in the pipeline set to materialise in the nearest 

future as the push for sustainability continues. 

 

 
 

Figure 2: Lamps for Growing Plants in Windowless Spaces. 

 

(5) Operation Efficiency: The retrofits, the upgrades, and the capacity building 

programmes that firms embark on, and invest in to adapt to business changes have 

helped them to optimise operation processes and perform efficiently (Wu et al., 2018). 

Sustainability has succeeded in driving companies to learn new ways of operation 

by taking time to study and discover many other hidden potentials of raw materials, 

and are then engineering their products efficiently to be able to perform multiple 
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functions through research and innovation (Green et al., 1996; Simpson and Power, 

2005; Thaba, 2017) facilitated by new skill and knowledge acquisition of their 

workforce. These activities altogether have in turn enhanced their business 

performances environmentally, economically, and socially (Wu et al., 2018; 

Wyawahare and Udawatta, 2017). Tesla was able to reduce the use of plastics in its car 

designs by digitalising its car controls through a touch screen that replaced the 

control buttons in its vehicles (Mitrache, 2020; RENNACS, 2020). Also, Mercedes, 

Porsche, and Tesla are now producing leather free cars (Dow, 2017; Hawkins, 2019; 

Pritchett, 2019; Reuters, 2020) with the latter going a step further by making its cars’ 

dashboards from paper materials (Klender, 2019). Generally, the automotive industry 

is now using more recyclable materials in their car manufacturing to facilitate the 

development of more future green vehicles (Baraniuk, 2019).   

  

(6) Good Financial Performance: Diab et al. (2015), Geng et al. (2017), and 

Handfield et al. (2005) concluded in their researches that investing in environmental 

management practices such as adopting a green supply chain can be profitable with 

a positive financial performance improvement. There would be less worry for firms 

about profitability having taken good care of their business activities by successfully 

integrating environmental thinking into their offerings in a way that has not only 

strengthened their market shares (Hasan, 2012), but also earned them good 

reputations and recognitions as sustainable businesses (Raja Ghazilla et al., 2015), 

which is driving their sales and attracting more customers and investors (Chen and 

Perez, 2017; Hasan, 2012). Even some publicly listed companies in the stock markets 

have witnessed an encouraging increment in their share sales (Green Jr. et al., 2012; 

Zucchi, 2019). They are being patronised more as a result of goodwill messages from 

customers (Chen and Perez, 2017), and are enjoying good returns on their 

investments, which have made their revenues increased (McPeak and Guo, 2014).   

 

(7) Improved Environmental Performance: Though Darnall et al. (2006) argued 

that having an EMS in place does not automatically mean that firms will do better 

environmentally. However, Diab et al. (2015) and Geng et al. (2017) found a positive 

impact and a corresponding relationship between adopting a green supply chain, 

and an improvements in firms’ environmental performances. The main targets of 

sustainability is to eliminate, or minimise the effects of those business activities that 

impacts the environment negatively (Al Khidir and Zailani, 2009; Green Jr. et al., 2012). 

Hence, greening the supply chain is seen by forward thinking people as a practical 

step towards minimising, and eliminating negative environmental impacts as it 

drives companies towards the path to achieve sustainability, and guarantees good 

environmental performance (RostamiFard et al., 2014). As a result, many firms who 

have invested largely in green practice have seen their environmental performance 

improved encouragingly overtime (De Brito and Van der Laan, 2010).  

https://www.livekindly.co/author/livekindlyliam/
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(8) Competitive Advantage: Chen and Perez (2017) found that Tesla enjoys a good 

competitive advantage over other Battery Electric Vehicles’ (BEV) manufacturers 

with its smartness and innovativeness in capitalising on the niche market of EV 

production. Companies now seem to have got an ample of opportunities to grow 

their firms, gain and enjoy a good market share in addition to a possible competitive 

advantage (Dhull and Narwal, 2016; RostamiFard et al., 2014) depending on how 

innovative they are, and how committed and responsive their supply chain 

members are on the new direction of their businesses towards sustainability (SEP, 

2010). More customers now consider environmental footprint, when making their 

purchases, and therefore are tend to favour companies that are environmentally 

compliant in their businesses more than those firms that are not (Gianesello and 

Ivanov et al., 2017; Green et al., 1996; Hoskin, 2011; Simpson and Power, 2005).  

 

On a larger scale, the other benefits of GSC are; more time of replenishment for 

exploited natural resources, preservation of flora and fauna, and conservation of the 

endangered species to save them from extinction as a result of less use of resources, 

mitigation of environmental hazards, and protection of the eco-system and habitats 

(Bakhare, 2016; Egbu et al., 2008). Above all, the greatest benefit that is achievable in 

greening the supply chain would be to restore the planet earth back to its healthy 

condition by doing away with every activities, and operations that contribute to 

climate change and global warming (Bakhare, 2016; Egbu et al., 2008). In addition to 

the benefits, this study is proposing a practical tool (See Table 1) that will help 

companies assess what to gain, and when to experience the gains, in order to make a 

good decision in their bid to green their supply chains.   
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The Triple Bottom Line (TBL) Assessment Chart 

Benefits Ranking Minimum Medium Optimum Short /Long term 
(L or S) Economic Benefits 

Image Making    L 
Brand Reputation    L 

Competitive Advantage    L 
Cost Reduction    L 
Profitability etc.    L 

Social Benefits  
Staff Development    L 

Innovation    L 
Process optimisation    S 
Staff Efficiency etc.    L 

Environmental Benefits  
Reduced Negative 

Environmental Impacts 
   L 

Waste Reduction    L 
Recycle & Reuse    L 

Resources conservation etc.    L 

 
Table 1: Proposed TBL Assessment Chart. 

 

The chart above explains what benefits organisations are set to gain from greening 

their supply chains. The chart is a simple tool that uses the triple bottom line to 

assess the implications of greening the supply chain in relation to their timings, or 

duration in terms of the beginning, and how long it will take firms and organisations 

to derive and enjoy the benefits of greening their supply chains either on the long 

run, or short run. The benefits are ranked based on their perceived values, and how 

important and beneficial they are to the operations of focal firms, human resources, 

and the environment in general.  

 

 

2.8 Supply Chain Performance Review 

 

A green supply chain is not something that should be neglected after putting it in 

place. It is something which performance should be reviewed, examined, assessed, 

measured, and evaluated from time to time (Carrete; 2014; Hartman et al., 2002) 

against the set goals, targets, and Key Performance Indices (KPI’s) to ensure that the 

main objectives of setting it up are not deviated from (Grosvold et al., 2014). Supply 

chain performance review is very essential to the sustainability of a green supply 

chain as it quickly signals, or alerts focal firms immediately when weaknesses set in, 

so as to brace up and timely address any identified lapses for proper functioning of 

the green supply chain, and to achieve desired outcomes (Darnall et al., 2006).  
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By doing so, the green supply chain would be improved, and performances of every 

supply chain member would always get better as it is the ultimate goal of every firm 

to work towards continuous improvement (Darnall et al., 2006; Green et al., 1996). As 

mentioned in section 2.3 under (E) Awards and Rewards, firms can motivate or 

incentivise their suppliers just like they reward their employees’ contributions 

towards greening their supply chain by awarding more contracts (Al Khidir and 

Zailani, 2009; Simpson and Power, 2005) to the best performing members of the green 

supply chain based on their outstanding performances, and proven commitment to 

the goals and targets of their buying firms.  

 

 

2.9 Managing a Green Supply Chain  

 

Managing a green organisation is a top priority for every firm that has managed to 

either green its supply chain, or on the verge of greening its supply chain as 

everything that worth putting in place, needs to be well managed to achieve the 

goals and targets of its establishment (Carrete, 2014; Wolf and Seuring, 2009). It is one 

thing to green the supply chain, another thing is to be able to manage it effectively, 

efficiently, and successfully in a sustainable way that will ensure the operational 

longevity of the new green supply chain. Some renowned and relevant 

environmental organisations (EC, 2020; ISO, 2015) have helped firms laid down a 

practical framework, principles, and guidelines for managing their organisations 

with regards to their business functionalities and daily operations.  

 

The International Organisation for Standardization (ISO) certification standards such 

as ISO 14001, and The European Commission’s Eco-Management and Audit Scheme 

(EMAS) environmental management principles among others are key to a successful 

management of a green organisation as they help companies to manage their 

environmental impacts by ensuring compliance to certain environmental demands, 

maintain operational standards, and work towards continuous improvement 

without any hindrance to their social and economic performances (EC, 2020; ISO, 

2015). As a result, it is incumbent on every firm, company, and organisation working 

towards being a green organisation, or already been a green organisation to put in 

place environmental management system (EMS) that will help manage their supply 

chains in a sustainable way (See Figure 3 and 4).  
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Figure 3: EMAS Environmental Management Framework. 

 

Both ISO 14001 and EMAS require firms and organisations to put in place a 

mechanism, or tool known as the Environmental Management Systems (EMS), so as 

to be able to monitor, track, and trace the impact of their operations, improve their 

processes, and provide necessary solutions wherever lapses are identified. They are 

both founded on the PDCA cycle model of Plan-Do-Check-Act (EC, 2020; ISO, 2015). 

The establishment and implementation of the EMS, and all other necessary 

environmental programmes that go along with it such as; staff training, procurement 

of new equipment, upgrading of existing machineries to fit into new use, and 

process enhancement through new techniques and technologies will require certain 

investment from firms to put in place (SEP, 2010). As a result, firms must be readily 

prepare financially, while embarking on the green project.  

 

 



43 

 

 
 

 
 

Figure 4: ISO 14001 Environmental Management Framework. 

 

Having an effective and functional EMS in place will help firms save a lot in terms of 

resource utilisation, for example, material wastes, energy efficiency, process 

improvement, and competent manpower development capacity among others 

(Darnall et al., 2006) as firms would have identified loop holes to cover, minimise 

wastes, conserve resources, and recycle and reuse recyclable materials instead of 

buying new ones. As a result, the set goals, objectives, and targets of establishing 

and implementing the EMS would be successfully achieved.  

 

The EMS that originated from the popular PDCA cycle model is comprised of ten 

steps and four key principles that require companies to; Plan, Do, Check, and Act 

(PDCA) (EC, 2020). Firms plan their policies and programmes, they carry out the 

planned programmes by doing them accordingly, and they check what is being done 

against the initial aims and objectives of the executed programmes to keep on track 

and avoid digression, and then revise the whole system and act on any identified 

deficiencies, and recommendations documented in the report during the whole 

process to ensure continuous improvement as the process starts all over again after 

the initial completion (EC, 2020; ISO, 2015). The set of four principles and ten steps 

(EC, 2020) as simplified are as follow;  

 

o Plan: This is the initial stage where firms set up their environmental policies 

and programmes. Initially, firms contact (1) competent environmental body to 

conduct (2) an initial environmental review aimed at identifying what firms 

lack, and what is needed to be put in place for the proposed EMS. After which 

firms will then plan (3) with certain set of policies and programmes (EC, 2020).  
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o Do: They implement the policies and programmes through execution (4) 

accordingly by implementing an effective and efficient EMS to be managed 

sustainably (EC, 2020; ISO, 2015). 

 

o Check: In this stage, firms carry out what is called an internal environmental 

audit (5) (EC, 2020). They review their actions; policies and programmes and 

evaluate the results against the set goals and targets (EC, 2020; ISO, 2015). 

 

o Act: This is the final stage where firms work (6) on any identified areas to be 

addressed, and effect the needed changes on any recommendations gathered 

throughout the whole process as stated in the produced report (7) to guarantee 

continuous improvement (EC, 2020). The first three processes (Plan, Do, and 

Check) are done internally within the organisation (EC, 2020; ISO, 2015), but at 

the last stage (Act), the organisation goes further by contacting auditor 

(environmental verifier) from an external organisation to verify and validate (8) 

the result of the report (EC, 2020), and the company then go ahead to register 

(9) with competent environmental certification agency after successful 

completion of the process (EC, 2020). Finally, the companies would have now 

achieved a certain environmental certification and display it for recognition 

within the organisation, and probably print the label on their products’ 

packages to promote (10) their brand and image as an environmentally 

responsible organisation (EC, 2020).  

 

The PDCA approach would be very helpful in managing a green supply chain, if 

focal firms are able to implement it successfully. Focal firms should persuasively 

encourage each supply chain members to implement it, and continuously help them 

to monitor, supervise, and if possible take responsibility of doing the internal 

auditing for the suppliers at intervals to enhance the functionality of the GSC and 

ensure members’ compliance (Wollmuth and Ivanova, 2014). Each supply chain 

member would set up their policies and programmes pertaining to greening their 

supply chain demands and directions, and they will thoroughly execute the set 

policies and programmes, and continue to monitor and check the effectiveness and 

efficiency of the green supply chain EMS. 

 

 

 

 

 

 

https://www.greenbiz.com/users/jessica-wollmuth
https://www.greenbiz.com/users/velislava-ivanova
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3 METHODOLOGY 
 

As earlier explained in Chapter 1, section 1.2, this study is carried out to examine the 

validity of the opinions and positions of previous researchers (Anbumozhi and Kanda, 

2005; Ashraf et al., 2009; Ba Omara, 2019; Cheung, 2011; Chiou et al., 2011; Chiu and 

Hsieh, 2016; Ding et al., 2016; Gimenez et al., 2012; Jun et al., 2010; Li et al., 2020; Mishra 

et al., 2019; Orts and Spigonardo, 2012; Perotti, 2012; Sousa Jabbour, 2017; Yosie, 2008; Yu 

et al., 2018; Zhang, 2019) that greening the supply chain improves firms’ 

environmental, economic, and social performances, and to demonstrate particularly 

how “Greening the Supply Chain Towards Sustainability is a Holistic Approach for 

Mitigating Industrial Environmental Impacts with Sustainable Improvements on 

Firms’ Environmental, Economic, and Social Performances in the Automotive 

Industry” (See Section 1.3). This will be done by assessing the overall business 

impacts of the selected car manufacturing companies, and by analysing their 

performances environmentally, economically, and socially with regards to their 

green supply chain management (GSCM) practices to arrive at a conclusion that will 

necessarily reshape the perceptions of focal firms, and influence the motives of other 

firms and industries on the obligation of greening their supply chains with 

emphases on the inherent obtainable benefits therein. 

 

 

3.1 Research Approach 

 

For the theoretical part, several contending environmental issues were extensively 

addressed with clarity and simplicity through a literature review that consists of 

books, relevant articles, and published journals to address debatable topics. For the 

analysis part, useful information were collected from companies’ websites, online 

publications, in addition to companies’ reports, which were all reviewed extensively, 

examined thoroughly, and assessed carefully in relation to the three dimensions of 

sustainability (e.g. triple bottom line) beside other selected parameters. Due to the 

few number of the selected companies, and the fact that there were no conducted 

surveys or interviews but only observation and assessment of companies based on 

their reports, qualitative research method remains a suitable method (Fossey, 2002; 

Hammarberg et al., 2016; Mack et al., 2005; Merriam, 2002; Taylor et al., 2016) for a 

research of this type to analyse the performances of the companies in terms of 

environmental, economic, and social impacts of greening their supply chains to 

arrive at a conclusion.  

 

Besides, qualitative research method offers a systematic collection and organisation 

of data and information with its proven strength in the description, and 

interpretation of both textual and contextual data or information to gain a deep 
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understanding of a particular subject, topic, or question (Fossey, 2002; Hammarberg et 

al., 2016; Mack et al., 2005; Merriam, 2002; Taylor et al., 2016), which are some of the 

qualities, characteristics, and reasons why the method is chosen for this particular 

research study. 

 

 

3.2 Data Collection and Analysis 

 

The study is conducted using the secondary data collection method (Bhat, 2020a; 

Bhat, 2020b; Scribbr, 2020; Winch et al., 2020). Primarily, there were no questionnaires, 

surveys, or interviews conducted to gather information for this research. However, 

data were collected from leading automobile companies’ reports; annual reports, 

audit reports, financial reports, sustainability reports, and the GRI standards content 

index reports in the automotive industry with an expanded exploration of all the 

chosen companies’ websites, and other publications for thorough analysis of their 

environmental, economic, and social performances, while greening their respective 

supply chains.  

 

The research is based on a qualitative content analysis (QCA) (Elo and Kyngäs, 2008; 

Hsieh and Shannon, 2005; Kohlbacher, 2006; Luo, 2019; White and Marsh, 2006) of the 

published automotive companies’ reports that cover a period of three years (2017 – 

2019), and were empirically tested, and qualitatively analysed (Bhat, 2020a; Bhat, 

2020b; Scribbr, 2020; Winch et al., 2020) to determine if greening the supply chain 

mitigates industrial environmental impacts holistically in the Automotive Industry. 

The QCA is a research method used in analysing texts (Hsieh and Shannon, 2005; 

Kohlbacher, 2006), visual, and written communications that are coded (Hsieh and 

Shannon, 2005; White and Marsh, 2006) to determine their purposes, effects, and 

occurrences (Elo and Kyngäs, 2008; Luo, 2019). Among the advantages of using the 

research method are that; participants are not directly involved in the research, it is 

transparent, flexible (Elo and Kyngäs, 2008; Hsieh and Shannon, 2005; White and Marsh, 

2006), and easy to replicate by other interested researchers (Elo and Kyngäs, 2008; Luo, 

2019), which is one important quality of a good research.  

 

Though, there are some disadvantages of using this research method such as; 

subjective interpretation that can affect the validity and reliability of the research 

result and conclusion, focusing on wordings and phrases, and its time consuming 

nature (Elo and Kyngäs, 200; Luo, 2019). However, these can be avoided and overcome 

by conducting a research in a well-structured, and organised manner that pays more 

attention to details than emotions (Luo, 2019). All these concerns have been carefully 

addressed and avoided by the author, while conducting the research.  
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3.3 Process of Analysis 

 

As mentioned in the above section that the research is based on qualitative content 

analysis (QCA) of the selected companies’ reports; audit reports, annual reports, 

financial reports, sustainability reports, and GRI standards content index reports, it 

is important to present a list of the reports used for analysis in this research study for 

people’s perusal. Below is the list of reports used for the analysis; 

 

S/N Company Report Name/Title Type Year 

1 Audi Consistently Audi Financial Report 2019 

2 Audi Audi Sustainability Report Sustainability Report 2017 

3 Audi Audi Sustainability Report 
– Interim Report 

Sustainability Report 2018  

4 Audi Progress You Can Feel Sustainability Report 2019 

5 BMW Power of Choice Annual Report 2019 

6 BMW Sustainable Value Report Sustainability Report 2017 

7 BMW Sustainable Value Report Sustainability Report 2018 

8 BMW Sustainable Value Report Sustainability Report 2019 

9 Daimler GRI Standards Content 
Index Report 

GRI Standards Content 
Index 

2018 

10 Daimler Sustainability Report Sustainability Report 2017 

11 Daimler Sustainability Report Sustainability Report 2018 

12 Daimler We are Changing Lanes Sustainability Report 2019 

13 Fiat Annual Report & Form 20-
F 

Annual Report 2019 

14 Fiat Sustainability Report Sustainability Report 2017 

15 Fiat Sustainability Report Sustainability Report 2018 

16 Fiat Sustainability Report Sustainability Report 2019 

17 Ford Annual Report Annual Report 2019 

18 Ford Sustainability Report Sustainability Report 2016/17 

19 Ford Sustainability Report Sustainability Report 2017/18 

20 Ford Sustainability Report Sustainability Report 2018/19 

21 Ford GRI Index 2018/2019 GRI Standards Content 
Index 

2018/19 

22 GM Annual Report - Form 10K Annual Report 2019 

23 GM Zero Crashes. Zero 
Emissions. Zero 
Congestion 

Sustainability Report 2017 

24 GM Transformation in 
Progress 

Sustainability Report 2018 

25 GM Driving Sustainable Value Sustainability Report 2019 

26 Honda Honda Sustainability 
Report 

Sustainability Report 2017 

27 Honda Honda Sustainability 
Report 

Sustainability Report 2018 

28 Honda Honda Sustainability Sustainability Report 2019 
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Report 

29 Hyundai Financial Statements Financial Report 2019 

30 Hyundai Road to Sustainability Sustainability Report 2017 

31 Hyundai Road to Sustainability Sustainability Report 2018 

32 Hyundai Road to Sustainability Sustainability Report 2019 

33 KIA Audit Report  Audit Report 2019 

34 KIA MOVE: KIA Motors 
Sustainability Magazine 

Sustainability Report 2017 

35 KIA MOVE: The Future Has 
Begun 

Sustainability Report 2018 

36 KIA MOVE: KIA Motors 
Sustainability Magazine 

Sustainability Report 2019 

37 Nissan Annual Report Annual Report 2019 

38 Nissan Sustainability Report Sustainability Report 2017 

39 Nissan Sustainability Report Sustainability Report 2018 

40 Nissan Sustainability Report Sustainability Report 2019 

41 Peugeot Annual Results Annual Report 2018 

42 Peugeot 2019 FY Results Financial Report 2019 

43 Peugeot CSR Report Sustainability Report 2017 

44 Peugeot CSR Report Sustainability Report 2018 

45 Peugeot CSR Report Sustainability Report 2019 

46 Subaru CSR Report Sustainability Report 2017 

47 Subaru CSR Report Sustainability Report 2018 

48 Subaru CSR Report Sustainability Report 2019 

49 Subaru Consolidated Ten-Year 
Financial Summary 

Financial Report 2019 

50 Toyota Annual Financial Report Financial Report 2017 

51 Toyota Annual Financial Report Financial Report 2019 

52 Toyota Annual Report Annual Report 2019 

53 Toyota Environmental Report Sustainability Report 2019 

54 Volkswagen Empowering 
Transformation 

Sustainability Report 2017 

55 Volkswagen Sustainability Report Sustainability Report 2018 

56 Volkswagen Sustainability Report Sustainability Report 2019 

57 Volvo Annual Report Annual Report 2017 

58 Volvo Annual Report Annual Report 2018 

59 Volvo Annual Report Annual Report 2019 

60 Volvo GRI G4 Index GRI Standards Content 
Index 

2017 

61 Volvo GRI Index GRI Standards Content 
Index 

2018 

62 Volvo GRI 2019 GRI Standards Content 
Index 

2019 

63 Volvo Driving Performance and 
Innovation 

Sustainability Report 2017 

64 Volvo Driving Prosperity Sustainability Report 2018 



49 

 

 
 

65 Volvo Perform & Transform Sustainability Report 2019 

 

Table 3: List of the Reports Used for Analysis. 

 

From the above listed reports, data and figures from CO2 emissions, energy 

consumption, water consumption, wastes generation, vehicles production volume, 

and other financial figures such as revenues, profits, EBIT, total shareholders’ equity, 

operating income, net income, current assets, current liabilities, and total liabilities 

were collected for the analysis of both environmental and economic questions, while 

information such as forced or child labour (FL/CL), employee training and staff 

development (ETSD), health and safety (H&S), human right violations (HRV), 

remuneration (RMR), and corporate citizenship were collected and coded with the 

plus and the minus signs for the analysis of the selected firms’ social impacts. 

Furthermore, the plus sign represents positive impact, while the negative sign 

represents negative impacts. Each plus or minus sign stands for one year out of the 

three years under observation (2017-2019). The number of pluses or minuses got by a 

firm indicates how the firm has performed, and where the firm has performed well 

throughout the three year period, such a firm gets 3 pluses and earns a grade of 5 for 

an outstanding performance (See Table 4).  

 

Initially, some of the figures were in different format and measurement units. For 

example, some companies reported their energy consumption with Joules, Kilowatts, 

and megawatts etc. Some reported their wastes generation using kilograms and 

tonnes. Some reported their water consumption using tonnes and cubic metres, 

while some reported their greenhouse gas emissions (CO2) using thousand tonnes, 

million tonnes, and metric tonnes etc. Also, the currencies with which the companies 

reported their finances were different based on their countries of origin, domiciles, 

and currency choices. For example, car manufacturers from the US used the US 

dollars, those from Asia used the Japanese Yen or the Korean Won, while those from 

Europe used the Euro with the exception of Volvo that used the Swedish Krona 

(SEK) to report their financial dealings (See Chapter 4, Section 4.1, B1 and B2).  

 

However, all the figures were corrected and converted to the most common 

measurement unit, digital format, and currency type for the sake of uniformity and 

clarity using different online calculators and converters, so that all the firms would 

be assessed, analysed, and judged on the same metrics (See Appendix 5, 6, and 7). 

For example, CO2 emissions were converted to million tonnes, wastes generation 

were converted to tonnes, energy consumptions were converted to megawatts hours 

(MWh), water consumption rates were converted to Cubic Metre (m³), and the 

currencies were all converted to Euro. All these figures were then put into the 
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Microsoft Office Excel 2010 package to plot the graphs and charts that were 

descriptively analysed and explained in Chapter 4 (Findings).   

 

 

3.4 Validity and Reliability of Data and Research Result  

 

There is probability that this research will yield similar and improved result, if it is 

tested again due to the fact that the result aligned much with those of previous 

research results. Besides, the data and information used in the research were 

gathered from reliable sources, and were well scrutinised before being put to use. 

Data were collected from publicly published reports of companies based on the 

reputable Global Reporting Initiative (GRI) standard, and were analysed in relation 

to the triple bottom line (TBL) as a standard measurement comprising different 

sustainability components (e.g. CO2 emissions, energy consumption, water 

consumption, and wastes generation etc.), and other well-known financial indices 

(e.g. solvency, liquidity, and profitability etc.) as key parameters for assessing the 

performances of the selected companies participating in the research study. In 

addition, there was no sentimental opinion for, or against any of the companies as 

the qualitative content analysis research method used in the analysis does not 

involve participants. This erases any traces of bias as all the companies were all 

assessed, examined, and analysed based on the available figures published in their 

reports according to the GRI standard, which were believed to be true and correct by 

the GRI. Besides, the research method (QCA) is easy to replicate with a high 

probability of yielding a reliable result, when it is well organised and conducted. 

Therefore, both the data and the result of the research are valid and reliable.  

 

 

3.5 Limitations of Study  

 

This study is carried out to test and determine how greening the supply chain could 

help companies reduce, or eliminate their negative environmental impacts. Though 

relevant issues of concern were addressed, and discussed in the research, for 

example, how to green a supply chain, the benefits of greening a supply chain, the 

drivers and barriers of greening the supply, and managing a green supply chain 

among others. However, the research is not conducted to scrutinise how green a 

particular company is, which company is most sustainable and which one is not, or 

to determine which company or industry as a whole negatively impact the 

environment more in terms of wastes’ generation, emissions, and pollution to the 

environment. Nevertheless, the research mainly focused on focal firms and their 

suppliers, but not the suppliers of focal firms’ suppliers. 
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4 FINDINGS 

 

To test the research questions, top performing companies in the automotive industry 

have been selected for observation, assessment, and analysis. The number of the car 

manufacturing companies selected for this research study is 15 in total. Altogether, 

the number of reports studied were about 65, which includes; annual reports, audit 

report, financial reports, sustainability reports, and GRI standards content index 

reports (See Table 2 and Appendix 17). The reports (particularly sustainability 

reports) of the companies for the period of 3 consecutive years 2017 – 2019 were 

gathered for the purpose of collecting relevant data needed for the research, and to 

do a thorough analysis to arrive at a conclusion. It is worthy to note that there are 

insignificant differences in the naming of the reports by the companies. The 

companies named their sustainability reports as; Sustainability Report (SR), 

Sustainability Value Report (SVR), Sustainability Magazine (SM), Annual and 

Sustainability Report (ASR), and Corporate Social Responsibility (CSR) Report.  

 

Sustainability 
Reports 

Annual 
Reports 

Audit 
Reports 

Financial 
Reports 

GRI Content 
Report 

Total 

43 10 1 6 5 65 

 
Table 2: Total Number of Reports Used for Analysis. 

 

However, the information, data, and figures extracted from the reports are all in 

similar format as the reports are presented according to the GRI standard. Though, 

some of the companies put information that should be contained in the SR in a 

separate document called performance data that is linked to the SR, or provided a 

link to the companies’ websites for such information. These information were 

carefully gathered, thoroughly examined, and compared to what is contained in the 

SR, AR, or financial statements to check for discrepancies and correlations before 

being collected for analysis. Therefore, it should be emphasised that only correlated 

data and information were collected and used for analysis for the purpose of 

genuineness of the research result. 

 

Also, there are variances in the type of measurement adopted and used by the 

companies, for example, tonnes, thousand tonnes, million tonnes, cubic tonnes, 

metric tonnes, and million grams on GHG emissions, water consumption, and 

wastes reporting. The measurement adopted and used on energy consumption are; 

Gigawatts Hours (GWh), Megawatts Hours (MWh), Kilowatts Hours, Giga Joule 

(GJ), Tera Joule (TJ), Peta joule (PJ), and Kilolitre (KL), which is crude oil equivalent 

measurement adopted and used by Subaru Group. All these measurements are 

converted to the simplest most common measurement for the purpose of this 
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research using online converters, so as to adopt and use the same parameters for all 

the companies in conducting the analysis. For example, million tonnes was adopted 

for GHG emissions, water consumption, and energy consumption, while Kilowatts 

was adopted and used for energy consumption for simplicity and clarity.  

On revenue and profit reporting, the currencies adopted and used by the companies 

are also different, which may be partly due to the origin and headquarters of the 

companies. For example, Volvo used Swedish Krona (SEK), Toyota and Honda used 

Japanese Yen (YEN), Ford and General Motors (GM) used US Dollars, KIA used 

Korean Won (KRW), Audi et al. used euro (EUR). However, all the currencies were 

converted to EUR using the popular “www.xe.com” for the sake of uniformity as it 

is the most common currency used among the firms.   

Where figures may appeared to be contradicting in the companies’ reports, the most 

recent figures are used as reports of a year are corrected and updated in the 

following year. For example, if the revenue reported in 2017 is 1,000,000, and it is 

1,000,500, or 950,750 in 2019, the 2019 reported figure is used as it is the most recent 

and updated figure. Also, the research only concentrated on car manufacturing 

business of the selected companies as the companies also diversify into other 

business sectors such as finance, spare parts sales for aeroplane, and power products 

etc. The profit declaration also differs based on the terms adopted and used by the 

companies in their financial reporting. Some used net profit, net income, operating 

income, while others used gross profit, and operating profit. However, all these 

terminologies are similar, and were therefore regarded and treated as profits for the 

purpose of clarity in this research study.   

 

  

4.1 Explanation of Results 

 

The definition of what a green supply chain is, and how to green a supply chain has 

been gained in the previous chapters. The question now is how do we determine a 

green supply chain? In this study, the car companies were examined and assessed, 

and some activities and efforts (Determinants), which presence showed that a 

company has, or is greening its supply chain were identified as; Green Purchasing 

(1) with the sole aim of reducing negative environmental impacts, Environmental 

Collaboration (2) with suppliers for environmental performances improvements, 

Supplier Assessment and Auditing (3) based on environmental goals, Training and 

Compliance (4) with regards to improving sustainability awareness and 

performances improvements, and Corporate Citizenship (5) for strengthening 

stakeholders relationships from among others were selected as key activities that 

determine that a firm is greening its supply chain (Ashraf et al., 2009; Yosie, 2008). 

From the sustainability reports (SR), all the car manufacturers reported their 
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engagements with their suppliers in a bid to green their operations as required by 

the GRI reporting standards, and as a result these activities were highlighted and the 

companies were analysed on that basis for their social performances. 

 

When carrying out procurements, the companies give their criteria to their suppliers, 

and ensured that raw materials are sourced responsibly and sustainably, there is no 

account of forced or child labour, no report of corruption, and no presence of banned 

substances in their raw materials. They also have laid down protocols which 

suppliers must follow to make corrections, when they are found guilty of any of 

those issues mentioned above. Hence, business continuity with the suppliers 

depends on how compliant they are with the rules, policies, and demands of the 

companies. They also visit suppliers’ sites and facilities carrying out environmental 

assessments and audits to ensure that necessary things such as EMS are put in place, 

and that the suppliers have some environmental certifications, for example, 

ISO14001 and other quality standards certifications. 

 

Where the suppliers are lacking, the companies collaborate with them to provide 

trainings, equip them with relevant information to boost their knowledge on 

sustainability, and even provide funds to the suppliers to acquire some certifications 

as the suppliers’ contributions towards their environmental performances, and 

operations are also vital to the continuity to of their own businesses. In fact, some of 

the companies even have their own rating for their suppliers (e.g. Audi and 

Volkswagen’s S-rating for suppliers), which determines what contract the suppliers 

get based on their performances. As a result, the presence of these activities, and the 

measures put in place by the car manufacturers to ensure compliance from their 

suppliers show that they are greening their supply chains, and are committed to 

improving their environmental performances as required by law. 

 

 

DATA ANALYSIS 

 

A Environmental Performance 

 

1 CO2 EMISSIONS  

 

To examine the research questions on the environmental aspects of sustainability, 

firms CO2 emissions, wastes generation, energy consumption, and water 

consumption records of vehicles manufacturing from 2017 - 2019 were selected and 

examined for analysis as their uses and releases have impacts on the environment. 

According to GRI reporting standard, firms are to report their CO2 emissions in 

three aspects otherwise known as scope 1, scope 2, and scope 3. Scope 1 (direct) 
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covers the emissions of firms in the process of manufacturing (e.g. energy use, 

chemical processing, transportation of materials, and fugitive emissions which are 

released intentionally, or unintentionally and cannot be controlled physically such as 

leaks from joints, packing, seals, and gaskets; methane and venting emissions (GRI, 

2006). Scope 2 (energy indirect) covers those emissions from energy consumption 

using either location-based, or market based value depending on firms’ choice. 

Market-based value is an estimated value from the energy selling company, while 

location-based value is the actual value of energy consumed on site by energy 

buyers (car producers). Hence, only location-based value was used in this research to 

ensure accuracy. Scope 3 (other indirect) covers emissions from firms’ activities, but 

not directly from firms’ sources such as emissions from suppliers extraction and 

production of materials both upstream and downstream, end use of product and 

services such as emissions from customers’ car use, decomposition of firms waste, 

transportation of materials in vehicles not owned and controlled by firms, and 

emissions from other secondary activities of firms such as business meeting trips, 

travels, and marketing activities et al.  (GRI, 2006).  

 

In calculating the emissions, only scope 1 and scope 2 emissions were selected for 

analysis in this study as the two are the clearest, most concise, and consistent values 

from firms reporting. For example, some firms do not report scope 3 emissions 

publicly, and it is difficult for an external person to get those figures from the firms. 

Hence, those were excluded in the study for the purpose of clarity, consistency, and 

to ensure that all the firms are measured, and evaluated on the same parameters to 

guarantee the quality and validity of the research result. As mentioned earlier, the 

selected companies used different measures to report their emissions in their own 

preferred method, which could have had some impacts on the digits of the recorded 

numbers. For example, the conversion of million tonnes to thousand tonnes of CO2, 

and using kilolitre (crude oil measurement) for energy consumption instead of 

Kilowatts, Megawatts (MWh), Gigawatts, or Joules measurements (See Appendix 2).  

 

All these can be confusing and misleading, if they are not carefully and thoroughly 

examined. However, the CO2 and the wastes consumption values have been 

amended and converted to million tonnes and thousand tonnes respectively, while 

energy consumption values have been converted to Megawatt hours using several 

online calculators as these are the most common measurement units among the 

companies. This enhances uniformity and it enables the measuring and analysis of 

the companies on the same parameters. According to the calculators, 1 metric ton is 

equivalent to 1.102311 tonnes, and when rounded up to the nearest decimal point, it 

gives 1.10 tonnes (See Appendix 1). 
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Figure 5: Car Manufacturers’ CO2 Emissions for Three Years. 

 

From the above diagram, it shows from the trends that large majority of the 

companies continued to reduce their CO2 emissions from 2017 – 2019, except for 

Subaru, whose CO2 emissions trend rose in 2018 even though the figures are below 1 

million tonnes of CO2 emissions compared to other companies like Ford Motors, and 

Honda et al. However, the company’s emissions rate later dropped in 2019, which is 

a good improvement. From the group, the companies, whose CO2 emissions 

appeared to be increasing, but later dropped were Peugeot, Fiat, Honda and Volvo. 

Peugeot’s CO2 emission was below 1 million tonnes in 2017, and rose above 1 

million tonnes in 2018, but later declined to 1,203,674 tonnes in 2019 with Fiat, 

Honda, and Volvo following the same rise and drop trend. The former (Fiat) had 

about 3,189,069 tonnes of CO2 in 2017, 3,360,108 tonnes in 2018, and later dropped to 

3,049,000 tonnes in 2019, while Honda had 5,280,000 tonnes in 2017, 5,520,000 tonnes 

in 2018, but later dropped to 5,470,000 tonnes in 2019. Volvo’s CO2 emission was 

399,000 tonnes in 2017, it rose to 421,000 tonnes in 2018, and then dropped to 324,000 

tonnes in 2019, which is even below year 2017 figure.  

 

These show some signs of improvements in the manufacturing processes of the 

companies resulting from their committed efforts to reduce their carbon footprints 

through greening their supply chains, and manufacturing processes. It is only 

Hyundai, whose CO2 emission dropped from 2,854,927 tonnes in 2017 to 2,718,503 

tonnes, but later rose to 2,751,306 tonnes in 2019, which may be as a result of an 

increase in the volume of cars produced in 2019. In summary, about 60% of the 

automotive producers maintained a steady decline in their CO2 emissions over the 

years, about 7% shows little signs of improvement, while about 93% altogether 
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recorded a decline in their CO2 emissions in the last year (2019) even though it 

appeared rising for about 33% of the companies in the second year (2018). However, 

the level of emissions later dropped, which is an encouraging result that showed 

commitment to reduce their environmental impacts.  

 

 

Figure 6: Aggregate Car Manufacturers’ C02 Emissions from 2017 -2019. 

 

To have a clear picture of CO2 emissions’ trend of the car manufacturers. The 

emissions value of all the car manufacturers were added together to see how the 

industry is faring in terms of environmental pollution, and to see the result of the 

individual efforts they are putting together collectively in fighting climate change 

and global warming. From about 51,935,031 million tonnes of CO2 in 2017, it went 

down to about 49,148,546 million tonnes of CO2 in 2019, which is about 2,786,485 

million tonnes (5.4%) reduction in two years. This indicates that the CO2 emissions 

level could be down to zero in about 24 years, if the current trend is maintained. It is 

clear from the diagram above that the automotive industry is having a positive 

impact on the environment by cutting down their CO2 emissions individually 

through greening their supply chains, and manufacturing processes. 

 

 

2 WASTES GENERATION 

 

Wastes are regarded as one of the major causes of environmental degradation, which 

also contributes to climate change and global warming. The negative impacts of 

wastes have forced changes to how wastes are generated and managed in this 

sustainability era.  Many companies have found more opportunities for wastes, and 

as a result wastes have become resources for other production and manufacturing 

activities thanks to recycling and reuse initiative. Recycle and reuse activities have 
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seen companies save some of the cost of getting rid of wastes in addition to 

reduction in the cost of procurement. More importantly, the new different 

technological development in the management of wastes means less resources 

consumption, more resources conservation, and more time of replenishment for 

exhausted raw materials. Above all, the environment seem to be coming back to 

shape from the degradation it suffered through improper and inappropriate wastes’ 

disposal and management. 

 

This phenomenon has cut through all industrial sectors, and surviving with wastes 

as another kind of resources has now become a norm for firms, companies, and 

organisations seeking to survive in the modern day business driven by 

sustainability. The automotive industry is not an exception as car manufacturers, 

who are one of the major contributors to greenhouse gases (GHG) emissions are 

becoming more efficient, and innovative in their resources consumption and wastes 

handling. Hence, the less the wastes generated and disposed, and the efficiency and 

innovativeness in turning wastes to resources for further production, the better for 

the health of the environment and the performance of firms in terms of 

environmental management. This section looks at the performance of car 

manufacturers’ wastes generation and management in a period three years.    

 

 

Figure 7: Car Manufacturers’ Wastes Generation. 

 

From the above diagram, it appeared that the car manufacturers are doing better 

individually in the aspect of wastes generation and management, than they have 

done in the aspects of water usage and energy consumption. Though Audi and 

Peugeot excluded metal scrap and wastes from their wastes record throughout the 

three year period (2017 - 2019) respectively, and Volkswagen excluded recycled 
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wastes from its record for the year 2017, while Ford did not report its waste 

generation for the year 2017, which may have in one way or the other contributed to 

their lower figures. These may not really make a significant difference on the figures 

reported looking at the wastes generation trends of the aforementioned companies. 

However, the companies as a whole are below a million tonne of wastes, except GM 

whose figure is above 2 million tonnes both in 2017 and 2018 respectively, but later 

dropped below 2 million tonnes in 2019, which is an encouraging performance that 

is good for the health of the environment as a whole.  

 

According to disclosure, about 13% (Daimler and Honda) of the companies recorded 

less than 3,000 tonnes of wastes, 33% (Audi, Daimler, Ford, Honda, and Subaru) of 

the companies recorded less than 200,000 tonnes of wastes, and 53% of the 

companies recorded less than 250,000 tonnes of wastes altogether compared to about 

40% that recorded about 500,000, or more tonnes of wastes throughout the reported 

period (2017 – 2019). When looking at how the companies have performed on yearly 

basis, about 40% (BMW, Daimler, Toyota, Subaru, Peugeot, and Hyundai) of the 

companies managed to control their wastes generation in 2019 after it had risen in 

the previous year. About 20% (Volvo, Volkswagen, and Honda) of the companies 

recorded a steady increase in their wastes generation compared to the 27% (Fiat, 

Ford, KIA, and GM) of the companies that recorded a steady decline in their wastes 

generation, while 13% (Audi and Nissan) of the companies recorded an inconsistent 

performance in their wastes generation. Though, the percentage increase in the 

wastes generation of Audi (0.29%) is much lower compared to Nissan (26%).  

 

The big players (BMW, Fiat, GM, Hyundai, Toyota, and Volkswagen), which 

accounts for 40% of the companies in terms of wastes generation rates appeared to 

have controlled their wastes generation rates as they showed encouraging 

improvements by decreasing their wastes and managing it better in 2019 compared 

to the previous year (See Appendix 4).  To have a clear view of the companies’ 

wastes generation trend, the aggregate wastes generation direction of the companies 

is presented below; 
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Figure 8: Aggregate Car Manufacturers’ Wastes Generation. 

 

The figure above showed the aggregate wastes generation of the car manufacturing 

companies between the years 2017 and 2019. It is clear that the companies have 

managed to improve on their wastes management performances by recording a 

decline in the amount of wastes generated in 2019 compared to 2018 after an initial 

rise in the amount of wastes generated in 2017. Even though the percentage decrease 

(7.8%) in 2019 is smaller than that of the increase (10.4%) in 2018, the figure still went 

down from 7,184,076 million tonnes of wastes in 2018 to 6,621,986 million tonnes in 

2019. This can be attributed to a decline in the volume of cars manufactured within 

the period, efficiency and innovativeness in their operation processes with enhanced 

technologies, and the commendable commitment to the companies initiatives of 

using less materials, while recycling and reusing more materials that could have 

gone to landfill to improve the environmental condition that have been in 

degradation and deterioration in the past years. The figure may look smaller in 

number, but the huge impact of the difference on the environmental condition 

cannot not be overlooked.  

 

 

3 ENERGY CONSUMPTION 

 

In addition to CO2 emissions and wastes generation, energy consumption which 

also contributes to CO2 emissions deposit to the environment is also selected to 

assess the companies’ environmental performances. The higher these figures are, the 

more negative impact they have on the environment, and the poorer the companies 

would have performed in terms of sustainability, and the management of their 

operational impacts on the environment. The diagram below shows the energy 

consumption of the car manufacturing companies with regards to their energy mix 
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expressed in megawatts hours (MWh) at the following rates; 1 GW = 1000 MW, 1 

KW = 0.001 MW, 1 Tera Joule to Megawatt Hours = 277.7778, 1 Giga Joule to MWh = 

0.27778 MWh, 1 Peta Joule to Megawatt Hours = 277777.7778, and 1 fuel oil 

equivalent to kilolitre = 11.1660077736 MWh after conversion from the different 

measurements adopted and used by the companies (See Appendix 2).  

 

 

Figure 9: Car Manufacturers’ Energy Consumption. 

 

The diagram above shows the energy consumption of the automobile manufacturers 

in a period of 3 years (2017-2019). The energy mix includes electricity, natural gas, 

district heating, heating oil, liquefied natural gas (LNG), liquefied petroleum gas 

(LPG), coke, fuels, and renewable energies. Though the share of the types of energies 

are not covered in this research as the main focus is on the combined consumption of 

energy. Besides, not all the companies reported the breakdown of their energy 

sources. However, it should be noted that the energy mix of the companies varies 

individually, and that the main sources of energies used by all the companies are 

electricity and gas as reported by the companies.   

 

About 27% (Audi, Nissan, KIA and Ford) of the companies recorded a steady decline 

in their energy consumption, 40% of the companies (Daimler, Fiat, Peugeot, Toyota, 

and Volvo) started recording a decline in their energy consumption after it has risen 

in the previous year (2018), while 6.6% (BMW) recorded a rise in their energy 

consumption after it had earlier declined, and another 27% (Volkswagen, Subaru, 

Hyundai, and Honda) of the companies recorded a steady rise in their energy 

consumption. Altogether, about 60% of the companies reduced their energy 

consumption for a better environmental performance in 2019. However, the 
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inconsistencies in the value of energy consumption of some of the companies 

indicate that there is much need for improvements on the aspect of energy use in the 

production of cars by the manufacturers. In instances where some of the firms were 

recording rising CO2 emissions, this is due to the fact that they still use more 

energies in manufacturing electric vehicles (EVs) as the manufacturing of EVs is still 

evolving and developing. However, this should go down as time goes on, when they 

have mastered new techniques and technologies through their various learning 

curves. 

 

Most of the companies are just beginning to invest in, and moving towards 

renewable energies, but the share of renewable energies is still very small compared 

to other sources of energy for those companies that reported the share of their 

renewable energies in their energy mix. This could probably be the reason why the 

CO2 emission level of some companies are still high, and the rate of decrease in CO2 

emission level of others are not so big even though it is a commendable development 

as little as it may be with the commitment shown by the companies in downing their 

CO2 level, which seemed to be a good prospect for the future. To have a clearer view 

of the energy consumption trend of the car manufacturers, the values of their energy 

consumption in three years (2017 - 2019) were aggregated to determine the direction 

of the trend whether it is increasing or decreasing as a whole. 

 

 

Figure 10: Aggregate Car Manufacturers’ Energy Consumption. 

 

The above diagram shows a decline in the energy consumption of the car 

manufacturing companies between the year 2017 and year 2018.  From 148,243,504 

MWh in 2017, it rose by about 8% to 161,077,327 MWh in 2018, and later declined by 

about 2% to 158,020,270 MWh in the year 2019. The percentage of the decline to that 

of rise in the values of the energy consumptions appeared to be a bit small in terms 
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of numbers, but the contribution of the figure in the view of environmentalists to 

minimise negative impacts is huge effort wise. If the trend is maintained and 

improved on with less consumption, and a significant increase in the share of 

renewable energies and energy efficiency, the CO2 emissions level could be 

eliminated in the foreseeable future. Nevertheless, the present result can still be 

considered a better performance, when compared with the previous year.  

 

 

4 WATER CONSUMPTION 

 

In continuation of examining the research questions on environmental performances 

of the car makers, the rate of water consumption of the car manufacturing 

companies was also examined over the same period of three years. In similar 

situation with CO2 emission and energy consumption, the companies continued to 

use preferred measurements such as tonnes, thousand and million cubic metres in 

their reporting. It is necessary to mention that those companies that used thousand 

cubic metre appeared to have adjusted the digits in favour of their reporting to the 

public. However, the other forms of measurements were amended to the right 

figures, and then converted to million cubic metre, which is the most commonly 

used measurement in the reporting for the sake of uniformity, and to evaluate the 

companies using the same parameters. The rate of the measurements are; 1 Mega 

litre to million m³ = 0.001 million m³ (1000 Mega litres to million m³ = 1 million m³), 

and 1 tonne = 2.8316846592 m³ (1000 tonnes = 2831.6846592 m³). 

 

 

Figure 11: Car Manufacturers’ Water Consumption. 
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The diagram above shows the water consumption of the car manufacturing 

companies between year 2017 and 2019. From the picture, the heavy users of water 

are; Toyota, Hyundai, GM, Nissan, and Ford (See Appendix 3). GM recorded an 

exceptional achievement by cutting about 72% of its water use from 37,493,216 to 

10,387,000m³ between 2017 and 2019. Volkswagen also followed the same direction 

by cutting its water use with a huge 8,760,000m³ in 2019, which is about 15.7% cut 

compared to the 1,910,000m³ (3.4%) increase in 2018. On the other hand, Hyundai’s 

water use rose by 5.2% from 47,933,940m³ in 2017 to 50,589,400m³ in 2019, while 

Toyota’s water use continue to rise after a little decline as the company’s water use 

rose by 0.8% in 2019 after a 0.3% cut in 2018.  

 

About 20% of the companies (Audi, Ford, and GM) recorded a steady decline in their 

rates of water use. 27% of the companies (BMW, Daimler, Peugeot, and Volkswagen) 

recorded a decrease in their water use after an initial increase, another 20% (Fiat, 

Nissan, and Toyota) showed a sign of increase in their water use after an 

encouraging reduction in the previous year, while about 33% continued to record an 

increase in their usage of water throughout the three years period, which may be 

due to lack of enough water recycling, inefficient water use, and more precisely an 

increase in vehicle production (See Appendix 15). Altogether, about 47% of the 

companies showed commitment to reduce their water footprint by cutting down the 

rates of their water use compared to the 33% of the companies, whose water usage 

rates continued to increase, and the 20% that are wobbling between increasing and 

decreasing rates of their water use. However, an aggregate water consumption rates 

of the companies is presented below to have a clear understanding, and view of the 

water usage trend of the car manufacturers within the three years under review. 

 

 

Figure 12: Aggregate Car Manufacturers’ Water Consumption. 
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From the figure above, it is clear that the water usage of the car manufacturers 

appeared to be on a steady decline. The companies’ water usage rates dropped from 

311,664,296m³ in 2017 to 278,604,951m³ in 2019, which is about 10.6% decrease 

between 2017 and 2019. The increment in the rates of water use of some of the 

companies was offset by the decrement recorded by others in their water usage 

within those period. The heavy users of water in the group seemed to be dictating 

the direction, but those who are more committed to reducing their water usage 

among the group determined the direction on the long run. This shows that the little 

efforts made by some of the companies became very significant for the group as a 

whole, and that the impact of collective efforts can never be underrated.  

 

However, there is much need for the companies especially the heavy users, and 

those that have initially recorded a decline in their water usage, but later started to 

record an increase in their water use to improve on their water usage rates by 

putting more efforts in water recycling, be more efficient in their water use, and try 

as much as they can to conserve water even though their vehicle production volume 

increases. By doing so, their water footprint would be reduced, their negative 

impacts on the environment will be minimised to a considerable level if not 

eliminated completely, and the sustainability of their operations would be 

guaranteed as water remains an essential material for their survival in the business.  

 

 

B Economic Performance 

 

1 REVENUES AND PROFITS 

 

Sustainability cannot be balanced without any of its three components otherwise 

known as the triple bottom line; environmental, economic, and social. Firms can only 

successfully achieve sustainability, when they perform well across all the three 

components mentioned above. More importantly, business cannot flourish without 

its lifeline money or profit to be precise. In fact, a business that runs without profits 

is not a sustainable one. A lot of firms and companies have folded up (liquidate), 

because of lack of profitability even though they promote and project sustainability 

in their operations. Many of those firms who are sceptical, or show passivity about 

sustainability do so because of costs, and the claim that it may not be a profitable 

project to embark on. Those that are doing well in terms of sustainability continued 

on the path, because it is profitable to them and they can continue to operate as long 

as there is the capital to finance their operations. As a result, profitability is very 

essential in promoting, and working towards sustainability as it determines the life 

and continuous existence of businesses. 
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In addition to the environmental performance analysis of the car manufacturers, the 

companies were also assessed economically to see how their financial performances 

have been within the period covered in the research. One aspect looks at the 

revenues of the companies, while the other looks at the profits generated by the 

companies in the course of greening their supply chain over the period of three 

years. The research limits the revenues to proceeds from automotive business only. 

That is, car production and its spare parts sales from 2017 – 2019 as the companies 

are into other businesses. As mentioned earlier, the companies reported their 

financial statements in different currencies solely because of their origins, 

headquarters, or domains of operation. The main currency used in the reporting are; 

Euro (EUR), US Dollars (USD), Japanese Yen (Yen),  Korean Won (KRW), and the 

Swedish Krona (SEK). However, all the currencies have been converted to Euro 

(EUR) according to “www.xe.com” exchange rates for the purpose of uniformity, 

and to measure the companies using the same parameters (See Appendix 5). Below 

is the outlook of the car manufacturers’ revenues from 2017 - 2019;  

 

 

Figure 13: Car Manufacturers’ Annual Revenue from Vehicles’ Sales. 

 

The diagram above shows car manufacturers’ revenue from the year 2017 to year 

2019. About 60% (BMW, Daimler, KIA, Honda, Hyundai, Toyota, Peugeot, 

Volkswagen, and Volvo) of the companies recorded a steady increase in their 

automotive business revenue throughout the period, while 13% (Ford and Nissan) of 

the companies recorded increasing sales before a decline in sales set in compared to 

the 27% (Audi, Fiat, Subaru, and GM) of the companies that recorded a steady 

decline in sales throughout the period. According to the companies, the figures are 

either affected by the unstable exchange rate, decrease in the production volume, or 
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low sales due to brand switch, and may not be as a result of greening their supply 

chains.  

 

Though a large percentage of the companies have witnessed an increasing revenues 

throughout the period, but that does not really determines profitability. Revenue is 

different from profit. Sometimes, a firm may be witnessing increasing sales, but still 

run at loss due to increasing costs of production, and the inability to enjoy 

economies of scale. That is, the cost per unit of output is rising and the firm’s 

production volume is not increasing. Economies of scale is derived when the cost per 

unit of output is decreasing due to increasing volume of production. This is very 

important for the continuity of a business as it is very dangerous for a company’s 

survival not to take advantage of a decreasing costs due to a high production 

volume. Hence, many companies carry out mass production in order to enjoy 

decreasing costs of production as they would have more units of output to spread 

their costs on. The graph below is presented to look at how profitable the car 

manufacturing companies have been in greening their supply chain over the period;   

 

 

Figure 14: Car Manufacturers’ Profits from Vehicles and Parts Sales. 

 

The above diagram shows the recorded profits of the automobile manufacturers 

from 2017 to 2019, while continuing to pursue sustainability through greening their 

supply chains. While reporting their financial statements, it is necessary to note that 

the companies referred to profit as thus; gross profits, gross income, net profit, net 

income, operating profit, and operating income depending on their choice style and 

terms of reporting. According Investopedia, all these terms are related and 

synonymous to one another, which means that they carry the same meaning more or 

less. This could be the reason why some of the firms referred to profit as income and 
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vice versa whether it is gross, net, or operating after deducting costs. Hence, all the 

aforementioned terms are regarded and are treated as profits recorded by the firms 

over the reporting period in this research. 

 

About 33% (Fiat, Peugeot, Toyota, Volkswagen, and Volvo) of the companies 

recorded a continuous profit throughout the reporting period covered in the 

research in addition to the 27% (Audi, GM, Hyundai, and KIA) of the companies that 

first recorded loss, and then begin to record profits compared to the 40% of the 

companies that recorded losses continuously. Altogether, about 60% of the 

companies recorded profit in 2019, while continuing to green their supply chains not 

forgetting to reiterate that the loss recorded by those 40% may not primarily be as a 

result of greening their supply chains, but may be due to the fluctuating exchange 

rate, decrease in the volume of production, or low sales due to brand switch by 

customers.  

 

 

2 FINANCIAL ANALYSIS 

 

As said earlier that revenue does not always determine profitability, so also profit 

does not really mean that a company is financially healthy, when it comes to 

measuring their assets against their liabilities. This section focuses on carrying out a 

financial health check of the car manufacturing companies to see the impact of their 

revenues and profits on their capital base in relation to sustainability, environmental 

management, and the act of greening the supply chains. Even though the research is 

not conducted for investors to know where to put their money, adopting the usual 

practice of investors to always carry out a business analysis before investing their 

capital to determine a financially healthy company that is capable of sustaining its’ 

operation profitably on a long term basis without winding up will assist in this 

research not to only rate the companies through their revenues and profits, but also 

to examine and determine further how they have performed financially, while 

greening their respective supply chains. 

 

 

2a. Liquidity (Current Ratio) 

 

According to Investopedia, measuring the financial health of a company involves 

conducting an analysis on their capital base by checking their liquidity, solvency, 

operation efficiency, and profitability. Liquidity means the amount of cash, and 

those assets owned by a company that can be converted to cash with ease for a firm 

to manage its short term debts as a firm can only survive on a long term, if it can 

easily manage its short term debt (Maverick, 2020). Current ratio and quick ratio are 
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the two common metrics for measuring liquidity, but the current ratio that measures 

a company’s assets against its liabilities is preferred for this study as it is simple to 

conduct and very easy to understand. A ratio above 1 means that a firm’s current 

assets exceed its liabilities. Hence, the higher the ratio, the better for the firm to cope 

with its short term debts with its pool of assets. Thus, the formula for calculating 

liquidity to get the current ratio is current assets divided by current liabilities; 

Current assets/Current liabilities = Current Ratio (Kenton, 2020a).    

 

  
 

Figure 15: Car Manufacturers’ Current Ratio. 

 

The diagram above shows the automotive manufacturers’ current ratios for the year 

2019. Almost all the companies are really doing well in terms of coping with, and 

managing their short term debts as their worth of total assets exceed that of their 

total liabilities. All the companies have their current ratios between 1 and above, 

except for two companies; Fiat and GM that have 0.81 and 0.88 respectively. Though 

both companies are not that far from reaching ratio 1 and above. However, large 

majority of the companies are well protected financially against liquidation as 87% of 

the companies appeared to be in a better shape reaching the mark of ratio 1 and 

above, when their total assets are compared with their total liabilities in the short 

term (See Appendix 8). 

 

 

2b. Solvency (Debt to Equity Ratio) 

 

Solvency measures the ability of a firm to manage and cope with its debt obligations 

on a continuous basis by calculating the firm’s long term debt against its assets or 

equity using the debt to equity ratio. This is widely used by investors to assess a 
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company’s operational ability on the long term (Maverick, 2020). The lower the debt 

to equity ratio, the better for a company as it means that the company’s operation is 

being financed by its shareholders, and not by its creditors (Maverick, 2020). Though 

capital intensive industries like the car manufacturing industry would normally 

have their ratio above 2 (Hayes, 2020), due to the huge financial investment in their 

business compared to companies from other sectors that normally have their ratio 

under 0.5. However, the formula for calculating solvency is to divide total liabilities 

by total shareholders’ equity to get the debt-to-equity ratio; Total Liabilities

/Total Shareholders’ Equity = Debt-to-Equity (Hayes, 2020; Maverick, 2020). 

 

 
 

Figure 16: Car Manufacturers’ Debt to Equity Ratio. 

 

The above diagram shows the automotive manufacturers’ debt to equity ratios for 

2019. Typically, large majority (93%) of the car manufacturing companies have their 

ratios between 2 and above meaning that their operations are financed by their 

shareholders, rather than their creditors, except Ford Motors whose ratio appeared 

to be very high (6.73) and calls for a bit of concern (See Appendix 9). In summary, all 

the companies appeared to most likely continue in their business operations 

sustainably for a long time as their assets, or equities seemed to be enough to cope 

with and manage their long term debts.   

 

 

2c. Operating Efficiency (Operating Margin) 

 

Operation efficiency means how well a company can manage its costs through its 

operating margin, which measures how much profit a company gains on a dollar of 

sales after deducting its variable costs such as production costs, wages, and costs of 
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raw materials’ procurement before paying interest and taxes (Kenton, 2020b; 

Maverick, 2020). The calculation of operating margin uses operating earnings, which 

means the same thing as earnings before interests and taxes (EBIT). To get operating 

margin, operating income or EBIT would be divided by revenue (Kenton, 2020b; 

Maverick, 2020). An operating margin with high variable costs indicates a business 

risk as the management may not be doing enough to control costs (Kenton, 2020b). 

However, the use of percentages while calculating the operating margin serves a 

better purpose in communicating the result than using smaller ratios (Kenton, 2020b). 

The formula for calculating operating efficiency is operating income or EBIT divided 

by the total revenue. Therefore, operating margin = operating income or 

EBIT/Revenue x 100 (Harman, 2020; Kenton, 2020b).  

 

 

Figure 17: Car Manufacturers’ Operating Margin. 

 

The diagram above shows the car makers’ operating margins for the year 2019 in 

percentages. About 40% (Audi, GM, Honda, Subaru, Peugeot, and Volkswagen) of 

the companies convert between 5 – 8% of their revenues to operating income, while 

another 40% (BMW, Daimler, Fiat, KIA, Nissan, and Volvo) have between 1 – 3% of 

their revenues as operating income compared to the rest of 20% (Ford, Hyundai, and 

Toyota) that have 0% operating income. It is noteworthy that none of the companies 

recorded negative operating income for the period. Even though some of the 

companies have zero percentages, they still manage to balance their costs with 

revenues (See Appendix 10), which is very important and shows why they have 

remained in the business for a very long time. Considering the nature of the car 

industry as a one that is highly capital intensive, and record lots of expenses with 

high market uncertainties, it would be fair to say that the companies are doing fairly 

enough to sustain their businesses without recording negative operating margins.  
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2d. Profitability (Net Margin) 

 

The last metric to examine is profitability. The primary goal of every business is to 

make profit as every investor want good returns on investments. Even though a 

company can still survive for certain years without profit by running through 

finances provided by its creditors and investors (Maverick, 2020), the fact remains 

that it cannot continue on that trend for a long time as investors and creditors will 

never want to continue putting money, where returns are not guaranteed. As a 

result, businesses need profits to survive. Profitability analysis shows how much of 

each dollar in revenue a firm actually earns as profit, and it is measured through the 

use of net margin by calculating the ratio of profit to total revenue, and for a 

company to be financially safe, its net margin should be more than 1% (Maverick, 

2020). Net margin is the same as how much net income, or net profit is realised as a 

percentage of revenue (Murphy, 2020). The formula is net income divided by total 

revenue multiplied by 100. Thus, net margin = net income/revenue x 100. The 

calculation is usually expressed in percentages, and it can also be expressed in 

decimal form. However, the larger the net margin is, the greater the margin of 

financial safety for a firm (Murphy, 2020).  

 

 

Figure 18: Car Manufacturers’ Net Margin. 

 

The diagram above shows the automotive manufacturers’ profitability for 2019 in 

percentages. Apart from Hyundai, Ford, and Toyota (20% of the companies), whose 

net margin percentages are lower between 0 – 0.06%, the other 80% of the companies 

recorded a net margin percentages between 1.57 – 7.08% surpassing the 1% net 

margin threshold according to business analysts (Maverick, 2020). This indicates that 

the companies above the threshold are at a greater margin of financial safety, and 

most importantly in good financial position to manage their operating costs, and 
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cope with market competition (See Appendix 11). Above all, the companies 

appeared to be in good position to invest more capital into their growth and 

development with their encouraging net margins. 

 

In summary, large majority (80%) of the car manufacturing companies appeared to 

have performed well financially, and in good financial health condition to continue 

growing and developing their businesses, while greening their supply chains along 

the line. According to business analysts, using one metric alone cannot be enough to 

measure and determine the financial health of a company (Maverick, 2020). 

Therefore, out of the four metrics used in the analysis, large majority of the firms did 

well enough on three metrics (liquidity, Solvency, and profitability). Even though some 

of the firms that fell a bit below the line in the other metric (operation efficiency, which 

deals with profit percentage of revenue), most of the firms still show encouraging 

signs of profitability, which indicates that the firms are not economically affected by 

promoting sustainability through greening their supply chains.    

 

 

C Social Performance 

 

1 SOCIAL IMPACTS: Sustainable Practices by the Car Makers. 

 

On determining the social performances of the car manufacturers and their supply 

chains in the act of greening their operations, the following indices; Labour practices; 

Forced Labour (FL) or Child Labour (CL), Employee Training and Staff 

Development (ETSD), Health and Safety (H&S), Human Rights Violations (HRV), 

Remuneration (RMR), and Corporate Citizenship (CC) were selected as the 

parameters for measuring the car makers social footprints as the parameters are all 

directly related to employees, communities where the companies operate, and can 

better measure how people are being treated by the firms in the course of carrying 

out their business operations.  

 

FL/CL covers situations where employees or minors are mandated to work against 

their personal will and freedom. ETSD focuses on situations where workers are 

equipped with relevant knowledge, skills, and expertise needed to perform better in 

their course of work, H&S deals with job security, and how safe, convenient, and 

conducive the working conditions are for the employees. HRV covers situations 

where rights of employees such as wages, fair working hours, and holidays et al. are 

denied, RMR looks at how balanced what employees get monthly as wages and 

bonuses are with their skills, experiences, and contributions to their companies, 

while CC identifies the efforts of the car manufacturers in engaging their 

stakeholders, and developing their host communities by executing projects and 
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programmes that can improve their quality of life, and standard of living such as 

educational programmes and basic amenities. 

 

All the aforementioned indices are graded on the scale of 0 – 5 using the plus (+) and 

the minus signs (-) to score the companies based on their annual reporting under 

each index. The plus represents positive result and it indicates good performance, 

while the minus represents negative result and indicates poor performance. 

Furthermore, the number of pluses and minuses the companies get on each index 

show how they have performed from 2017 - 2019 as a sign (plus or minus) stands for 

one year (See Appendix 14). As a result, a company that has three pluses (+ + +) is 

rated 5. Two pluses and one minus (+ + -) gets 4. One plus and two minuses (+ - -) 

gets 3. Three minuses (- - -) with outstanding efforts gets 2. Three minuses (- - -) 

without notable efforts gets 1, while no report on social impact gets 0 as shown in 

the table below; 

 

S/N Marks Grade 
I Three pluses (+ + +). 5 

II Two pluses & one minus (+ + -). 4 

III One plus & two minuses (+ - -). 3 

IV Three minuses (- - -) with outstanding efforts. 2 

V Three minuses (- - -) without notable efforts. 1 

VI No report on social impact. 0 

 

Table 4: Social Sustainability Performance Grading.  

 

The table below shows how the car manufacturing companies have performed 

socially by assessing and analysing each of the companies based on their 

performances in different social aspects that includes; Labour practices (whether the 

companies use, or tolerate the use of forced or child labour), employees trainings 

and staffs development programmes carried out by focal firms for their employees, 

occupational health and safety programmes put in place in focal firms throughout 

their premises, human right violation (whether focal firms’ employees’ wages, 

working hours, and holiday rights are unfairly denied), remuneration (whether what 

employees get monthly as wages and bonuses tally with their working skills, 

experiences, and contributions to focal firms growth and development, and 

corporate citizenship that covers the philanthropic projects carried out by focal firms 

to develop their host communities, and strengthen their relationships over the 

period of three years (2017 – 2019). 

 

 

 



74 

 

 
 

 

Figure 19: Car Maker’s Social Footprint from 2017 - 2019.  

 

The figure above shows that all the companies got three pluses (+ x 3) for their 

performances from 2017-2019, where one plus stands for one year. Besides, they all 

got grade 5 for their achievements with eye catching corporate citizenship projects. It 

shows that all the car manufacturing companies have performed outstandingly well 

putting in place required measures with individual standards that fall in line with 

both local and international environmental laws, regulations, and policies such as 

the UN Sustainable Development Goals (SDG’s) that is meant to aid companies’ 

social impacts on their employees, suppliers’ and their staffs, and host communities 

with different certifications (e.g. ISO14001, EMAS, and OHSAS 18001 et al.), which 

acquisitions proved their compliance on social obligations.  

 

In addition to eliminating the practices of forced or child labour in their own 

operations, all the companies made it a strong criteria for their suppliers not to use 

child or forced labour in their operations as well. In the event of a breach by 

suppliers, the suppliers must draft out a corrective plan and measures to rectify it, 

and prevent it from future occurrence. However, such supplier will lose its contract 

if it persists in the breach of rules, and did not do enough to ensure compliance. The 

companies do not only force compliance from their suppliers, but they also set a 

good example themselves for their suppliers to follow by complying with relevant 

laws, rules, regulations, and policies that prevent child, or forced labour. The 

automotive companies also ensured that their employees, their suppliers and their 

staffs are trained on sustainability and green procurement to develop their 

knowledge, and skills, which will in turn promotes sustainable business between the 

parties, and improve their overall environmental performances.  

0
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The car manufacturers also strive to provide a safe working environment for their 

employees as well as taking the responsibility upon themselves to assess their 

suppliers’ facilities, identify possible risks, and collaborate with their suppliers to 

put in place the right measures to prevent accidents, and minimise its occurrence by 

supporting and motivating them to acquire occupational health and safety 

certification such as OHSAS 18001 as mentioned above. They also guide against any 

human right violations from themselves, and their suppliers by giving employees 

their deserved rights (e.g. paid holidays, fair pay, job security, and equal right et al.), 

freedom to speak up without job threats, participate in workers associations, and 

join workers union where possible to the extent that some of the companies permit 

the formation of workers union within the companies, and collaborate with them to 

discuss employment and employees’ related issues. Also, some of the companies 

(e.g. Hyundai, Nissan, Subaru, and Toyota) provide on-site child care facilities to 

their employees to help them balance their work and family life.  

 

All the companies put up good salaries, bonuses, and compensation packages that 

are competitive, and reflect fairness based on employees’ performances, years of 

service, experience, and contributions towards the growth and development of their 

respective companies. The companies also tried to ensure that their employees work 

in good condition that promotes their health and well-being by providing tools and 

equipment that reduce pressures on employees working in standing position such as 

Audi’s innovative chair-less chair, and Fiat’s collaborative robot used in 

manufacturing operations to ease employees tasks, take work stresses off them, and 

improve their health. In addition, there is no gender gap between male and female 

employees by encouraging female participation, guide against racism through equal 

opportunities, and promote women to top positions in the companies. While 

working towards the sustainability of their businesses and that of their suppliers, the 

companies did not fail to promote sustainability in their host communities by 

providing social contributions from themselves, and their employees through which 

they undertake different beneficial community projects including educational, social, 

and environmental contributions known as corporate citizenship in their reporting.  

 

Some of the notable corporate citizenship projects of the companies are; BMW’s Joy 

Home that provide homes and access to education for about 50,000 disadvantaged 

children from rural areas, who are not able to live with their parents working in 

remote regions in China. Daimler provides vocational trainings for the disables to 

work in recognised workshops leading to possible employment in Stuttgart, 

Germany. Ford provides free artificial hands known as 3D-printed prosthetic hands 

and arms to about hundreds of beneficiaries in Argentina. KIA encourages blood 

donation from its employees to needy patients, and support about 20 non-profit 

organizations through volunteering besides promoting the culture of cycling in 
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Zilina, Slovakia. GM built and renovated homes for the elderly people in China in 

addition to one of its IT experts that masters diving, who volunteered to supervise 

the rescue mission for the boys’ soccer team that got trapped in a flooded cave in 

Northern Thailand. Honda, Nissan, and Subaru sponsored environmental clean-ups in 

Japan, while Nissan also provided relief materials to victims of earthquake and 

tsunami in India and Indonesia.  

 

Other notable and outstanding performances reported by the companies are; Toyota’s 

afforestation around its plants’ sites, biodiversity promotion and management, and 

nurturing of young minds that will in future value and protect the environmental 

resources through The Great Plant Hunt initiative in collaboration with the 

Foundation for Environmental Education across 10 European countries presently. 

Also, Subaru supports forest management and participate in tree planting through its 

Forest Ecology Conservation Project in China. Through Hyundai Green Zone Project, 

the company successfully managed to turn an alkaline salt desert into an abundant 

grassland in Mongolia, China among others too many to mention.  

 

 

4.2 Comparison of Environmental Results with Previous Findings 

 

This section examines some of the findings of this research in comparison with the 

results of previous studies carried out on environmental impacts of vehicles 

especially on the aspect of CO2 emissions. Previously, some researches have been 

carried out by academia among which are students and experts both in higher 

institutions and organisations presenting facts relating to the future trend of CO2 

emissions outlook. It is in the interest of testing further how related the findings of 

this research are by placing it side by side with previous research results to see how 

the findings are in line with previous results. 

 

A recent report from The Society of Motor Manufacturers and Traders (SMMT) 

registered in England and Wales has it that the automotive industry has made a 

giant stride in reducing the lifecycle environmental impacts of vehicle production 

since 1999. Through process optimisation, innovative technologies, recycling and 

reuse, resource conservation, energy technologies, and green operation among other 

sustainability efforts made by the industry, energy use has been reduced by 19%, 

water consumption has dropped by 35%, a commendable 91% reduction in landfill 

wastes, and the CO2 emissions from new cars have been reduced by 31% in the last 

15 years, and that the trend will continue to the future as more innovative 

technologies are employed in car manufacturing, and efforts towards sustainability 

are intensified (SMMT, 2019a).  
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The European Automobile Manufacturers' Association (ACEA) (2018) and Baraniuk (2019) 

also reported that car makers have significantly improved on reducing their 

environmental impacts by cutting almost 24% of their CO2 emissions by generating 

energies from both renewables and low carbon sources in addition to 31% reduction 

in water consumption through reduction in the rate of water use and recycling as 

well as 16% fall in energy consumption, while waste generation was also down by 

14% from year 2008 to year 2017 (ACEA, 2018). The diagram below shows a 

declining CO2 emissions from car manufacturing since 2008. 

 

 

Figure 23: CO2 Reduction in Vehicle Production from 2008 – 2017. 

 

General Motors (GM) (2018) also carried out an assessment of its vehicles fuel 

economy and CO2 emissions performance on country by country basis through 

established governments’ testing procedures in emerging markets that adopt similar 

regulations, and found that CO2 emissions from its cars will continue to be at a 

declining rate from 2012 to 2025 with the current trend of using disruptive 

technologies, and of course promoting sustainability in car manufacturing through 

greener operations and sustainable supply chain. The diagram below shows GM 

vehicle fleets’ 13 years CO2 emissions outlook across the world; 
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Figure 24: Worldwide CO2 Outlook of GM Vehicles from 2012 – 2025. 

 

In line with the above reports, this study also found that CO2 emissions of vehicle 

production, energy consumption, water consumption, and wastes generation 

between year 2017 and 2019 continued to decline with more efforts and 

commitments of the car manufacturing companies geared towards reducing their 

environmental footprints (See Chapter 4, Section 4.1). Thanks to their production 

processes optimisation, the discovery and utilisation of innovative technologies in 

manufacturing, and working in collaboration with their suppliers to ensure that 

suppliers’ environmental management systems (EMS) are functioning effectively, 

which has in turn resulted in the car manufacturers improving environmental 

performance results. 

 

 

4.3 Further Explanations 

 

The improving environmental results of the car manufacturers are due to round the 

clock assiduous works of effective partnerships and collaborations established by the 

car manufacturers with their respective supply chain members, and other 

stakeholder groups. The companies take it upon themselves to visit their suppliers’ 

facilities on timely basis to assess, inspect, and audit their facilities, processes, and 

operations to ensure that they comply with both international and local 

environmental standards in addition to their own demands from the suppliers. They 

help their suppliers establish a well-functioning EMS with the acquisition of 

different environmental certifications for their businesses such as ISO14001, EMAS, 

and SA8000 for social accountability, AA1000 for stakeholder engagement, and 

OHSAS 18001 for occupational health and safety among others as mentioned earlier. 
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In fact, large majority of the car manufacturers incentivise and motivate their 

suppliers by forming their own groups and forums for their suppliers to participate 

in so as to engage, monitor, and manage their activities such as GM’s Global 

Purchasing and Supply Chain (GPSC), Suppliers’ Business Council, and Suppliers’ 

Safety Council. The car makers also encourage their suppliers to join reputable 

global supply chain organisations such as Drive Sustainability, and Automotive 

Industry Action Group (AIAG) that ensure the sustainability of car manufacturers’ 

value chains. In addition, they created different official platforms through which 

information is shared, and technological know-how are exchanged with their 

suppliers for improvements. It is encouraging to see some of the car makers teaming 

up to form alliances and collaborations to work with their suppliers, and create 

purchasing standards to be met by their suppliers, for example, Audi and 

Volkswagen’s procurement strategies, and Renault-Nissan Purchasing Organisation.  

 

Besides, most of companies put in place a whistleblowing system that exposes 

defaulting suppliers on human right violations. However, the companies do not fail 

to reward top performing suppliers with more contracts such as Audi and 

Volkswagen S-Rating system for suppliers as a criteria for awarding contracts. Some 

of the car makers also organise annual events, where suppliers come together to 

share best practise stories, and suppliers’ outstanding performances would be 

recognised by giving out a special Supplier of the Year Award to a top performing 

supplier, for example, GM’s Supplier of the Year Award. All these efforts coupled 

with the car manufacturers’ own measures (e.g. renewable energies, recycling and 

reuse, adoption of new technologies in manufacturing, and process enhancement 

measures etc.) of greening their operations have all contributed to the reduction, and 

decline in their CO2 emissions, water and energy consumptions, and wastes 

generation, which the environment and the planet world will continue to benefit 

from at large if the trend continues.   
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5 CONCLUSIONS 
 

 

5.1 Discussion 

 

From the analysis, greening the supply chain proved to be ideally a practical and 

holistic approach to adopt in fighting against negative environmental impacts from 

CO2 emissions, wastes, and pollutions et al., which contribute to climate change and 

global warming without compromising both the economic and social gains in 

addition to a better environmental health condition. No matter how much 

companies and organisations are controlling their individual environmental impacts, 

it may still not yield the desired results if it is not collectively done. That is, suppliers 

who are yet to green their own operations and processes would still pass on negative 

environmental impacts to their customers indirectly in form of residual impacts, 

which will have negative effects on the overall performances of focal firms.  

 

In line with the opinions of previous researchers (Anbumozhi and Kanda, 2005; Ashraf 

et al., 2009; Ba Omara, 2019; Cheung, 2011; Chiou et al., 2011; Chiu and Hsieh, 2016; Ding 

et al., 2016; Gimenez et al., 2012; Hasan, 2012; Hoskin, 2011; Jun et al., 2010; Li et al., 

2020; Mishra et al., 2019; Orts and Spigonardo, 2012; Perotti, 2012; SEP, 2010; Sousa 

Jabbour, 2017; Yosie, 2008; Yu et al., 2018; Zhang, 2019), this study showed and 

strengthen the view that greening the supply chain improves firms’ environmental, 

economic, and social performances, and that the green supply chain management 

(GSCM) practices; assessing and auditing suppliers’ activities, green procurement, 

selection of suppliers with environmental criteria, environmental collaboration, 

persuasion of suppliers to become members of global sustainable supply chain 

organisations, and other corporate social activities of the car manufacturing 

companies have all greatly contributed to the positive results (good environmental 

footprint, sound financial health, and improved social footprint) the firms have 

achieved during the years under review.  

 

This research provides more insights into the positive link between supply chain 

greening activities, GSCM, and firm’s environmental, economic, and social 

performances. It was found that the car manufacturing firms’ supply chain greening 

activities resulted to an encouraging environmental performance improvements as 

93% of the firms recorded a decline in their CO2 emissions in 2019. This has helped 

the car industry as whole to reduce its CO2 emissions by 5.4% within two years, 

which is an indication that the industry’s CO2 emissions level could go down to zero 

in about 24 years, if the efforts are sustained. Even though there is still much to be 

done on the car manufacturing firms’ wastes generation, about 40% of the firms 

reduced their wastes in 2019 in addition to the 27% that recorded a decrease in their 

wastes generation continuously throughout the three years, while the industry as a 
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whole recorded a 7.8% decrease in the amount of wastes generated between 2018 

and 2019.  

 

On energy, about 60% of the companies reduced their consumptions in 2019, which 

has helped the industry as a whole reduced CO2 emissions from energy by 2% as the 

companies continued their migration from electricity supply from grid to renewable 

energies. About 47% of the companies cut their water use throughout the period 

compared to the 20% that were inconsistent in their water use, which has helped the 

industry to cut its water use by 10.6% decrease between 2017 and 2019. All these 

align with the view that greening the supply chain improves environmental 

performance as claimed by previous researchers (Anbumozhi and Kanda, 2005; Ashraf 

et al., 2009; Chiou et al., 2011; Ding et al., 2016; Gimenez et al., 2012; Hasan, 2012; Hoskin, 

2011; Jun et al., 2010; Li et al., 2020; Mishra et al., 2019; Orts and Spigonardo, 2012; 

Perotti, 2012; SEP, 2010; Sousa Jabbour, 2017; Yu et al., 2018; Zhang, 2019). 

 

On economic aspect, about 60% of the companies recorded an increasing sales 

revenues with another 60% recording profits in 2019, while they continue to green 

their supply chains. When a business analysis was conducted to check the financial 

health conditions of the companies in the act of greening their supply chains as 

revenues and profits may not likely tell the financial positions of the companies, it 

was found that 87% of the companies were in a better financial shape with their 

current ratio above 1, which surpasses the 1% threshold in terms of liquidity. On 

solvency, 93% of the companies have their debt-to-equity ratio between 2% and 

above. This is normal for a company in the car manufacturing industry due to the 

capital intensive nature of their business. It is also an indication that their businesses 

are run by shareholders’ investment rather than money from creditors. In terms of 

operation efficiency, none of the companies recorded a negative operating income as 

40% of the companies convert between 5 – 8% of their revenues to operating income, 

while another 40% convert between 1 – 3% of their revenues to operating income. It 

means that the companies still manage to get a balance between their costs and 

revenues, which is one important reason they are still surviving in their business 

operations. On profitability, 80% of the companies recorded a net margin 

percentages between 1.57 – 7.08% surpassing the 1% net margin threshold stipulated 

by business analysts for a company to be financially safe in meeting the capital 

requirements of their daily operations as they manage their operating costs better 

and cope with the intense competition in the market. These results are also 

consistent with the claim that greening the supply chain improves firms’ economic 

performance (Chen and Perez, 2017; Cheung, 2011; Chiou et al., 2011; Chiu and Hsieh, 

2016; Diab et al., (2015); Ding et al., 2016; Geng et al., (2017), Handfield et al., (2005); Jun 

et al., 2010; McPeak, and Guo, 2014; Mishra et al., 2019; Orts and Spigonardo, 2012; 

Perotti, 2012; Yosie, 2008; Yu et al., 2018). 
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In the social aspect, all the companies performed well with laudable achievements 

through their outstanding performances on corporate social responsibility; 

stakeholder engagement, employees’ welfare, and community development projects 

executed during the years under review. The companies were assessed and analysed 

on Forced Labour/Child Labour, Employee Training and Staff Development, Health 

and Safety, Human Right Violations, Remuneration, and Corporate Citizenship, and 

they all turned out to score the highest mark of 3 for their performances and got the 

maximum grade of 5. This also aligns with the claim that greening the supply chain 

improves firms’ social performance (Ba Omara, 2019; Ding et al., 2016; Kohli and 

Hawkins, 2015). In summary, the results of the research came out to prove the facts 

that greening the supply chain holistically mitigates industrial environmental 

impacts with sustainable improvements on firms environmental, economic, and 

social performances in the automotive industry. 

 

 

5.2 Contributions 

 

The research provides a practical guide and serves as a tool for every firm intending 

to green their operations towards the achievement of sustainability goals. It 

addresses topical issues thoroughly and systematically by simplifying debatable 

topics to incentivise, and motivate firms to attempt to green their supply chains as a 

holistic method of eliminating negative environmental impacts. The study proposes 

a very useful framework that shows the basic steps for greening the supply chain, 

and clearly demonstrates how to manage a green supply chain with relevant tools 

based on the requirements and recommendations of ISO14001 and EMAS standards. 

Besides, the results of the research could be a very useful guide for future 

researchers, and facilitate further researches in the field. 

 

For firms that want to green their supply chains but do not know how to go about it, 

or have the technical know-how, this work may be a practical guide to lay their 

hands on as it handles main issues concerning greening the supply chain step by 

step. This study also contributes to the existing researches on sustainability and 

environmental management by creating a useful and simple assessment chart that is 

based on the triple bottom line (TBL) through which sustainability analysis can be 

made in relation to their benefits and timings whether long or short term. With the 

chart, companies can easily outline all the perceived benefits they stand to gain in 

greening their supply chains, rank, prioritise, and weigh the pros and cons to 

determine how worthwhile a green supply chain is, and make strategic decisions on 

its adoption. 
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This research serves as a practical guide to help firms that lack the expertise, and 

technical know-how in handling sustainability issues, green supply chain concerns, 

and environmental management practices. Also, the persistent fear and doubt that 

discourage firms from investing in environmental management practices might have 

been allayed, and their confidence might have been boosted through the discussion 

of relevant topics filled with relevant information to work with. Most importantly, 

the research successfully demonstrated how greening the supply chains can help 

focal firms, and industries in general to mitigate their negative environmental 

impacts by tasking each and every individual firm in a supply chain to green their 

operations.  

 

 

5.3 Recommendations 

 

The study presents vital recommendations to all the stakeholders promoting 

sustainability. Firstly, companies and their suppliers should regard themselves as 

one as no firm can survive without material supply, and no supplier can survive 

without customers. Focal firms should realise that the failure of a supplier can put all 

their environmental investments and efforts in jeopardy. Likewise suppliers should 

be sincere with their customers by not engaging in any non-environmentally 

friendly business practices that could serve as impediments to the green projects of 

their customers. Therefore, both buying firms and their suppliers need to work 

together with every available resources to support whoever falls short among them 

in meeting either environmental certification requirements, or environmental 

demands especially those, who have financial constraints by giving them financial 

supports, and agreeing trade-offs among themselves as much as necessary. Also, 

firms, companies, and organisations should try as much as they can to be more 

transparent by reporting in a straight forward manner using clearer metrics, 

measurements, and methods that is comprehensive enough for readers, so that it 

does not appear that they are doing manipulations or playing with figures. 

 

For governments around the world, it is high time to change the game by not only 

seeing themselves as just law makers, and environmental regulators for firms and 

organisations. Rather, they should see themselves as partners working towards the 

same goal of preventing environmental damages by providing sufficient support in 

terms of financial incentives, for example, tax rebate, loans, grants, and funding to 

cooperating and environmentally compliant companies, so as to encourage, 

motivate, and inspire them to continue to do more. The effects of sustainable 

business would still come back to benefit the government in terms of increasing 

revenues, and cost reduction in enacting and maintaining laws, policies, rules, and 

regulations on environmental issues.  
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Environmental certification organisations such as the International Organisation for 

Standardization (ISO), Eco-Management and Audit Scheme (EMAS), Environmental 

Protection Agency (EPA), British Standard (BS), other relevant standards 

organisations, and environmental agencies around the world working towards 

sustainability need to purposefully team up with focal firms to review some of the 

standards, and lessen requirements where possible for those firms willing and ready 

to green their operations, but are being held back by the requirements needed to 

achieve environmental certifications with the fear that they may not be able to meet 

the demands profitably. As a result they continue to stick to their usual ways of 

operation that is detrimental to the health and wellbeing of humans and the planet 

earth. By doing so, many firms would not only be encouraged to green their 

operations, but also become inspired and motivated to adopt and invest adequately 

in sustainability as an ideal way of doing business. Also, reporting organisations 

such as the GRI should adopt a general reporting standard, where firms will use 

common metrics and measurements, so as to prevent manipulation of figures. 

 

Customers should be ready to pay the premium on green products and services to 

recognise and reward the time consuming and resource demanding efforts of 

companies, and not only demand products and services they are not ready to pay 

extra costs on as some costs are hidden and could be difficult to add on the value of 

products and services. These costs are borne by firms directly or indirectly, and 

would need to be covered somehow to keep their businesses in operation. It is when 

customers appreciate the efforts of firms that are doing their bests to comply with 

both customers’ and environmental demands by paying a premium on desired 

products, or services that firms would be encouraged and motivated to invest more 

on green practices, and continue on the environmental management journey 

towards sustainability. 

 

There is no benefit in a research, which findings and results are not useful. 

Sometimes, the way researchers present their findings and results to the targeted 

audience, and potential users are either unclear, or too difficult to comprehend. For 

the sake of simplicity and clarity, researchers should try as much as possible to 

always simplify their research results with clear terminologies in a way that any one, 

who wants to make use of the research findings would have a clear understanding of 

it as the main purpose of conducting a research is to bring out facts to work on. By 

doing so, the main purpose of researches would be achieved and not defeated, and 

the efforts and resources invested in researches will not end in a waste. 

 

To all prospective students and academia, note that we all have the sole 

responsibility of doing whatever we can as much as we can to continue to study, 

research, promote, and spread the message of sustainability everywhere we find 
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ourselves. We should remember that there are those, who are still uninformed about 

sustainability and its purpose including the sceptics, who are hindering the efforts of 

environmental campaigners by continuously denying the facts about climate change 

and global warming. As a result, we should not relent on our efforts to save our 

planet by promoting sustainability through our beneficial knowledge. We should all 

be the change that we desire. Hence, change starts from you! 

 

 

5.4 Implications of the Research 

 

The research set out to test the existing opinions, views, and claims from previous 

researches that greening the supply chain improves firms’ environmental, economic, 

and social performances, and it was found that all the results were very much in 

alignment with the findings of previous researches. The research provides a path 

that could lead future researchers to carry out more researches in this field, and on 

the topics of greening the supply chain (GSC) and green supply chain management 

(GSCM) particularly in other industries to show that it is a holistic approach for 

fighting environmental problems with inherent economic and social benefits. In 

addition, the results of this research could serve as a catalyst that will help more and 

more firms, companies, and organisations to subscribe to green initiatives, and adopt 

green supply chain practices with support from governments and environmental 

organisations to achieve the ultimate goal of sustainability.  

 

 

5.5 Suggestions for Future Research  

 

Due to the difficulty in getting data on aspects like recycling, and the fact that there 

is no contact between the researcher and the selected companies, further research 

will be needed to know more about the efforts, and how much the companies recycle 

and reuse materials. Residual impacts that are possibly passed from suppliers to 

customers that could have contributed indirectly to the environmental impacts of 

focal firms were severally mentioned in the research without deeper explanation and 

examination. This may also need to be addressed intensively so as to show firms the 

more reason to green their supply chains, and save some unnecessary costs and 

resources on what they are not responsible for. As the research analysis mainly 

focused on focal firms, it may be more helpful to study focal firms along with their 

suppliers in an extensive manner. There is also the need to expand the research 

further with more participants, so that other aspects of environmental management 

practices that are excluded from this research can be covered. All these could be 

good and interesting topics for future research. Lastly, the findings of this research 

may not be generalised as only one industry is studied. Therefore, there is need for 

further research in other industries for generalisation purpose. 
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END NOTE… 
 

The Ozone Layer healing: An encouraging sign…?  
 
“The little efforts of promoting sustainability, and campaigning against irresponsible 
business practices is beginning to pay off as the ozone layer is now placed on the path to full 
recovery (Boyle, 2020, Liverpool, 2020, Morrison, 2020 & UN, 2019) through reduction of 
emissions, minimisation of wastes, and elimination of environmental hazards, which provides 
a huge relief and hope that the planet earth can be saved from its current deteriorating state 
with protective measures in place as it has been. However, this should not be a reason to be 
complacent, and go on to abandon doing the needful regardless of how improving the global 
climate condition, and how encouraging the results of our collective efforts are.  
 
Little has been achieved. There is more to be done in addition to continuing on the part we 
have been since the fight against environmental impacts began many years ago. We have not 
laboured in vain, rather we have discovered how dynamic we are as humans as we have 
managed to devise many ways of doing one particular thing through recycling and reuse, 
waste minimisation, energy efficiency, and resource conservation et al. led by innovation 
with great thinking and idea generation backed by high and rapid level of research and 
technology. Hence, the destination is not far compared to how long we have been on the 
journey towards sustainability.  
 
If our lives and those of the future generation is to be guaranteed by improving the 
deteriorating health condition of the planet earth, and putting the planet earth back to its 
original shape, we must not relent in our collective efforts on combating climate change and 
global warming issues by standing up as never before based on the achieved encouraging 
results that we can rescue the ailing planet, live, and enjoy life sustainably. Yes, we can…”  
 
(Author).  
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APPENDICES 
 

Appendix 1: CO2 Emissions (CORRECTED & CONVERTED). 

 
S/N 

 
Company 

Year Measurement 
Units  

(Million Tonnes) 
2017 2018 2019 

1 Audi 727,294 619,140 572,804 Thousand T 

2 BMW 1,135,983 1,120,325 944,833 Million Tons 

3 Daimler 3,233,000 3,232,000 2,946,000 Million Tons 

4 Fiat 3,189,069 3,360,108 3,049,000 Million Tons 

5 Ford 5,092,678 4,853,477 4,828,124 Million ton 

6 General Motors (GM) 6,869,439 6,709,015 6,582,639 Million tons 

7 Honda 5,280,000 5,520,000 5,470,000 Million Tons 

8 Hyundai 2,854,927 2,718,503 2,751,306 Million Tons 

9 KIA 748,000 736,000 708,000 Thousand T 

10 Nissan 3,577,689 3,306,584 3,229,327 Million Tons 

11 Peugeot 609,285 1,313,956 1,203,674 Million Ton  

12 Subaru 668,667 687,468 678,839 Thousand T 

13 Toyota 8,460,000 8,420,000 8,290,000 Million Tons 

14 Volkswagen 9,090,000  8,210,000 7,570,000 Million Tons 

15 Volvo 399,000 421,000 324,000 Thousand T 
Measurement: 1 Metric ton = 1.102311 tonnes. 

 

CO2 Emissions (ORIGINAL). 

 
S/N 

 
Company 

Year  
Measurement 

Units 
2017 2018 2019 

1 Audi 727,294 619,140 572,804 Ton 

2 BMW 1,135,983 1,120,325 944,833 TCO2 

3 Daimler  3,233 3,232 2,946 1000 Tonnes 

4 Fiat  3,573 3,738 3,417 1000 Tonnes 

5 Ford 4.62 4.43 4.38 Mill. Metric T 

6 General Motors (GM) 6,231,850 6,086,316 5,971,670 Metric tons 

7 Honda 5.28 5.52 5.47 Mill. tonnes  

8 Hyundai 2,854,927 2,718,503 2,751,306 TCO2e 

9 KIA 748 736 708 1,000 tCO2-eq 

10 Nissan 3,577,689 3,306,584 3,229,327 Million Tonnes 

11 Peugeot 609,285 1,313,956 1,203,674 Tonnes 

12 Subaru 668,667 687,468 678,839 t-CO2 

13 Toyota 8.46 8.42 8.29 Million Tons 

14 Volkswagen 9.09  8.21 7.57 Million Tons 

15 Volvo 399 421 324 1000ton CO2 
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Appendix 2: Energy Consumption e.g. Electricity, Natural gas, District heating, 
Heating oil, LPG, Coke & Fuels (CORRECTED & CONVERTED). 

 
 

S/N 
 

Company 
Year Measurement 

Unit 
(Megawatt Hours) 

2017 2018 2019 

1 Audi 4,122,869 3,868,416 3,743,883 MWh 
2 BMW 5,852,666 5,788,965 5,974,625 MWh 
3 Daimler  11,340,000 11,607,000 11,287,000 MWh 
4 Fiat  12,365,000 12,595,833 11,618,889 MWh 
5 Ford 14,200,000 13,800,000 13,800,000 MWh 
6 General Motors (GM) 17,444,789 17,504,585 15,650,685 MWh 
7 Honda 13,111,111 13,611,111 13,750,000 MWh 
8 Hyundai 7,599,547 7,633,769 7,854,301 MWh 
9 KIA 4,305,556 4,250,000 4,055,556 MWh 
10 Nissan 10,189,082 9,532,840 9,252,737 MWh 
11 Peugeot 4,456,338 6,417,209 6,062,728 MWh 
12 Subaru 2,886,324 2,962,710 3,037,422 MWh 
13 Toyota 25,722,222 25,888,889 25,694,444 MWh 
14 Volkswagen 12,580,000 23,420,000 24,120,000 MWh 
15 Volvo 2,068,000 2,196,000 2,118,000 MWh 
Measurement: 1 GW = 1000 MW, 1 KW = 0.001 MW, 1 Tera Joule to Megawatt Hours = 277.7778, 1 Giga Joule to Megawatt 

Hours = 0.27778 MWh, 1 Peta Joule to Megawatt Hours = 277777.7778, and 1 fuel oil equivalent @ kilolitre = 11.1660077736 

MWh. 

 

Energy Consumption e.g. Electricity, Natural gas, District heating, Heating oil, LPG, 
Coke & Fuels (ORIGINAL). 
 

 
S/N 

 
Company 

Year  
Measurement 

Units 
2017 2018 2019 

1 Audi 4,122,869 3,868,416 3,743,883 MWh 
2 BMW 5,852,666 5,788,965 5,974,625 MWh 
3 Daimler  11,340 11,607 11,287 GWh 
4 Fiat  44,514 45,345 41,828 TJ 
5 Ford 14.2 13.8 13.8 Billion KWh 
6 General Motors (GM) 62,801,243 63,016,506 56,342,466 GJ 
7 Honda 47,200 49,000 49,500 TJ 
8 Hyundai 7,599,547 7,633,769 7,854,301 MWh 
9 KIA 15.5 15.3 14.6   1,000 TJ 

10 Nissan 10,189,082 9,532,840 9,252,737 MWh 
11 Peugeot 4,456,338 6,417,209 6,062,728 MWh 
12 Subaru 258,492 265,333 272,024 KL (crude oil equiv.) 
13 Toyota 92.6 93.2 92.5 PJ 
14 Volkswagen 12.58 23.42 24.12 Million MWh 
15 Volvo 2,068 2,196 2,118 GWh 
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Appendix 3: Water consumption e.g. Water supplied from external sources, Well 

water (derived on site), Surface water & Rainwater etc. (CORRECTED & CONVERTED). 

 
S/N 

 
Company 

Year Measurement 
Unit 

(Million m³) 
2017 2018 2019 

1 Audi 4,207,671 4,159,236 3,428,952 Million m³ 

2 BMW 5,073,220 5,425,073 5,417,428  Million m³ 

3 Daimler 14,014,000 14,381,000 13,486,000 Million m³ 
4 Fiat 7,700,000 4,500,000 5,500,000 Million m³ 

5 Ford 24,700,000 24,100,000 22,300,000 Million m³ 

6 General Motors (GM) 37,493,216 10,738,000 10,387,000 Million m³ 

7 Honda 3,530,000 3,620,000 3,640,000 Million m³ 

8 Hyundai 47,933,940 50,295,777 50,589,400 Million m³ 

9 KIA 6,043,898 6,989,293 7,106,554 Million m³ 

10 Nissan 29,118,000 26,197,000 26,420,000 Million m³ 
11 Peugeot 7,901,351 12,250,911 11,660,617 Million m³ 
12 Subaru 4,462,000 4,673,000 4,843,000 Million m³ 
13 Toyota 60,900,000 60,700,000 61,200,000 Million m³ 
14 Volkswagen 53,770,000 55,680,000 46,920,000 Million m³ 
15 Volvo 4,817,000 4,870,000 5,706,000 Million m³ 
Measurements: 1 Mega litre to million m³ = 0.001 million m³, 1000 Mega litres to million m³ = 1 million m³, 1 ton = 2.8316846592 

m³, 1000 ton = 2831.6846592 m³. 

 

Water consumption e.g. Water supplied from external sources, Well water (derived 

on site), Surface water & Rainwater etc. (ORIGINAL). 

 
S/N 

 
Company 

Year  
Measurement 

Units 
2017 2018 2019 

1 Audi 4,207,671 4,159,236 3,428,952 Million m³ 
2 BMW 5,073,220 5,425,073 5,417,428  Million m³ 
3 Daimler  14,014 14,381 13,486 1,000 m³ 
4 Fiat  7.7 4.5 5.5 Million m³ 
5 Ford 24.7 24.1 22.3 Million m³ 
6 General Motors (GM) 37,493,216m³ 10,738  10,387 Mega litres 
7 Honda 35,300 36,200 36,400 1,000M3 
8 Hyundai 16,927,711 17,761,786 17,865,478 Tonnes 
9 KIA 6,043,898 6,989,293 7,106,554 Million m3 
10 Nissan 29,118 26,197 26,420 1,000 m³ 
11 Peugeot 7,901,351 12,250,911 11,660,617 Million m³ 
12 Subaru 4,462 4,673 4,843 1,000 m³ 
13 Toyota 60.9 60.7 61.2 Million m³ 
14 Volkswagen 53.77 55.68 46.92 Million m³ 
15 Volvo 4,817 4,870 5,706 1,000 m³ 
M³ = Cubic metre 
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Appendix 4: Wastes Generation: Non-hazardous waste for disposal, Non-hazardous 

waste for recycling, Scrap metal for recycling, Hazardous waste for disposal & 

Hazardous waste for recycling (CORRECTED & CONVERTED). 

 
S/N 

 
Company 

Year Measurement 
Unit 

(Thousand Tonnes) 2017 2018 2019 

1 Audi 109,965 107,079 107,389 Tonnes (excl. 

Scrap) 
2 BMW 785,209 789,817 780,911 Tonnes 

3 Daimler  1,269 1,328 1,249 Tonnes 

4 Fiat  914,905 875,170 806,396 Tonnes 

5 Ford N/A 58,878 56,403 Tonnes 

6 General Motors (GM) 2,441,000 2,309,000 1,951,518 Tonnes 

7 Honda 1,550 1,620 1,690 Tonnes 

8 Hyundai 559,091 784,219 573,021 Tonnes 

9 KIA 214,753 212,327 194,079 Tonnes 

10 Nissan 158,939 152,674 206,645 Tonnes 

11 Peugeot 162,028 228,155 221,178 Tonnes (excl. 

metal) 
12 Subaru 170,589 190,924 185,736 Tonnes 

13 Toyota 474,000 499,000 496,000 Tonnes 

14 Volkswagen 156,431 (excl. 

recycled waste) 
659,871 698,037 Tonnes 

   Volvo 288,803 314,014 341,734 Tonnes 
Measurement: 1 Kiloton or Metric Kiloton = 1000 Metric Tonnes, 1 Metric Tonne = 1000 Kilograms, 1Kilotone = 1,000,000 

Kilograms, 1 Kiloton = 1000 Tonnes, 100 Kiloton = 100,000 Tonnes, 1000 Kilotons = 1,000,000 Tonnes. 

Wastes Generation: Non-hazardous wastes for disposal, Non-hazardous wastes for recycling, Scrap 

metal for recycling, Hazardous wastes for disposal & Hazardous wastes for recycling (ORIGINAL). 

 
S/N 

 
Company 

Year Measurement 
Units 2017 2018 2019 

1 Audi 109,965 107,079 107,389 Tonnes (excl. Scrap) 

2 BMW 785,209 789,817 780,911 Tonnes 

3 Daimler  1,269 1,328 1,249 1,000t 

4 Fiat  914,905 875,170 806,396 Tonnes 

5 Ford N/A 58,878,000 56,402,600 Million kg 

6 General Motors (GM) 2,441 2,309 1,770,387mt Kilotons 

7 Honda 1,550 1,620 1,690 1000t 

8 Hyundai 559,091 784,219 573,021 Tonnes 

9 KIA 214,753 212,327 194,079 Tonnes 

10 Nissan 158,939 152,674 206,645 Tonnes 

11 Peugeot 162,028 228,155 221,178 Tonnes (excl. metal) 

12 Subaru 170,589 190,924 185,736 Tonnes 

13 Toyota 474,000 499,000 496,000 1,000t 

14 Volkswagen 515,858 659,871 698,037 Tonnes 

15 Volvo 288,803 314,014 341,734 Tonnes  
Mt = Metric tonnes 
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Appendix 5: Revenue from Vehicles & Parts Business Only (CONVERTED).  

 
S/N 

 
Company 

Year Currency 
Unit 2017 2018 2019 

1 Audi 59,789,000 59,248,000 55,680,000 EUR Million 
2 BMW 85,742,000 85,846,000 91,682,000 EUR Million 
3 Daimler  164,154,000 167,362,000 172,745,000 EUR Million 

4 Fiat  110,934,000 110,412,000 108,187,000 EUR Million 

5 Ford 128,170,270 130,620,321 126,481,999 EUR Million 
6 General Motors (GM) 117,560,562 117,196,680 108,078,879 EUR Million 
7 Honda 114,374 125,501 129,810 EUR Thousand 
8 Hyundai 71,243,948 71,566,991 78,177,064 EUR Million 
9 KIA 39,569 40,038 42,977 EUR Thousand 
10 Nissan 94,229 96,087 93,057 EUR Thousand 
11 Peugeot 62,256,000 74,027,000 74,731,000 EUR Million 
12 Subaru 26,708 25,959 25,379 EUR Thousand 
13 Toyota 221,880,684 236,211,180 243,013,824 EUR Million 
14 Volkswagen 195,817,000 201,067,000 212,473,000 EUR Million 
15 Volvo 30,706,061 36,099,294 39,920,007 EUR Million 
Exchange rate: 1 USD = 0.87 EUR, 1 Yen = 0.01 EUR, 1 KRW = 0.000739657 EUR, 1 SEK = 0.09 EUR on 08.06.2020 @ 12:46 noon. 

 

Revenue from Vehicles & Parts Business Only (ORIGINAL).  

 
S/N 

 
Company 

Year Currency 
Units 2017 2018 2019 

1 Audi 59,789,000 59,248,000 55,680,000 EUR Million 
2 BMW 85,742,000 85,846,000 91,682,000 EUR Million 
3 Daimler  164,154,000 167,362,000 172,745,000 EUR Million 
4 Fiat  110,934,000 110,412,000 108,187,000 EUR Million 
5 Ford 145,653,000 148,294,000 143,599,000 USD Million 
6 General Motors (GM) 133,449,000 133,045,000 122,697,000 USD Million 
7 Honda 13,999,200 15,361,146 15,888,617 Yen Million 
8 Hyundai 96,376,079 96,812,609 105,746,422 KRW Million 
9 KIA 53,535,680 54,169,813 58,145,959 KRW Million 
10 Nissan 11,720,041 11,951,169 11,574,247 Yen Million 
11 Peugeot 62,256,000 74,027,000 74,731,000 EUR Million 
12 Subaru 3,325,992 3,232,695 3,160,514 Yen Million 
13 Toyota 27,597,100,000 29,379,500,000 30,225,600,000 Yen Billion  
14 Volkswagen 195,817,000 201,067,000 212,473,000 EUR Million 
15 Volvo 321,799,000 378,320,000 418,361,000 SEK Million 
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Appendix 6:  Profits from Vehicles & Parts Business Only (CONVERTED). 

 
S/N 

 
Company 

Year Currency Unit 
(Millions of Euro) 2017 2018 2019 

1 Audi 4,671,000 3,529,000 4,509,000 EUR Million (OP) 
2 BMW 16,340,000 13,928,000 13,620,000 EUR Million (GP) 
3 Daimler  10,617,000 7,582,000 2,709,000 EUR Million (NP) 
4 Fiat  3,510,000 3,632,000 6,630,000 EUR Million (NP) 
5 Ford 4,298,843 2,821,234 505,929 EUR Million (OI) 
6 General Motors 

(GM) 
7,629,129 3,915,423 4,827,391 EUR Million (OP) 

7 Honda 8,407 8,336 7,264 EUR Thousand (OP) 
8 Hyundai 12,988 11,189 13,046 EUR Thousand (GP) 
9 KIA 6,589 5,905 6,928 EUR Thousand (GP) 
10 Nissan 18,656 17,354 15,459 EUR Thousand (GP) 
11 Peugeot 3,074,000   4,400,000 4,668,000 EUR Million (OI) 
12 Subaru 7,631 6,415 4,856 EUR Thousand (GP) 
13 Toyota 16,233,602 19,534,372 20,085,450 EUR Billion (OI) 
14 Volkswagen 37,283,000 39,769,000 41,996,000 EUR Million (GP) 
15 Volvo 7,109,145 7,814,061 9,438,042 EUR Million (GI) 
Exchange rate: 1 USD = 0.87 EUR, 1 Yen = 0.01 EUR, 1 KRW = 1 KRW = 0.000738884 EUR, 1 SEK = 0.09 EUR on 09.06.2020 @ 

12:08 noon. 

 

Profits from Vehicles & Parts Business Only (ORIGINAL). 

 
S/N 

 
Company 

Year  
Currency Unit 2017 2018 2019 

1 Audi 4,671,000 3,529,000 4,509,000 EUR Million (OP) 
2 BMW 16,340,000 13,928,000 13,620,000 EUR Million (GP) 
3 Daimler  10,617,000 7,582,000 2,709,000 EUR Million (NP) 
4 Fiat  3,510,000 3,632,000 6,630,000 EUR Million (NP) 
5 Ford 4,881,000 3,203,000 574,000 USD Million (OI) 
6 General Motors 

(GM) 
8,661,000 4,445,000 5,481,000 USD Million (OP) 

7 Honda 840,711 833,558 726,370 Yen Thousand (OP) 
8 Hyundai 17,577,907 15,142,130 17,655,013 KRW Million (GP) 
9 KIA 8,916,984 7,992,530 9,379,389  KRW Million (GP) 
10 Nissan 2,297,490 2,137,168 1,903,845 Yen Million (GP) 
11 Peugeot 3,074,000   4,400,000 4,668,000 EUR Million (OI) 
12 Subaru 939,726 789,989 598,761 Yen Thousand (GP) 
13 Toyota 1,994,300,000 2,399,800,000 2,467,500,000 Yen Billion (OI) 
14 Volkswagen 37,283,000 39,769,000 41,996,000 EUR Million (GP) 
15 Volvo 74,778,000 82,210,000 99,306,000 SEK Million (GI) 
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Appendix 7: FINANCIAL ANALYSIS - Liquidity, Solvency, Operating Efficiency & 

Profitability (CONVERTED). 

 
S/N 

 
Company 

Year (2019)  
Currency 

Unit 
Current 
Assets  

Current 
Liabilities 

Total 
Assets 

Total 
Liabilities 

1 Audi 32,422,000 22,219,000 66,878,000 38,483,000 EUR Million 

2 BMW 90,630,000 82,625,000 227,262,000 166,014,000 EUR Million 

3 Daimler  127,800,000 105,802,000 302,438,000 239,597,000 EUR Million 

4 Fiat  34,932,000 43,354,000 98,044,000 69,369,000 EUR Million 

5 Ford 99,477,496 85,587,786 225,470,118 196,463,198 EUR Million 

6 General 
Motors (GM) 

65,427,520 74,089,801 199,007,890 158,890,291 EUR Million 

7 Honda 59,881 48,746 166,620 96,723 EUR Thousand 

8 Hyundai 55,786 39,091 142,612 86,622 EUR Thousand 

9 KIA 15,805 12,666 40,575 19,330 EUR Thousand 

10 Nissan 94,763 63,004 154,651 108,763 EUR Thousand 

11 Peugeot 31,327,000 31,700,000 69,766,000 53,501,000 EUR Million 

12 Subaru 14,884 8,249 24,309 2,908 EUR Thousand 

13 Toyota 154,055 148,732 424,325 256,307 EUR Thousand 

14 Volkswagen 187,463,000 167,924,000 488,071,000 364,421,000 EUR Million 

15 Volvo 21,082,527 13,402,459 36,325,321 24,316,034 EUR Million  
Exchange rate: 1 USD = 0.87 EUR, 1 Yen = 0.01 EUR, 1 KRW = 1 KRW = 1 KRW = 0.000733113 EUR, 1 SEK = 0.09 EUR on 

11.06.2020 @ 16:10. 

 

FINANCIAL ANALYSIS - Liquidity, Solvency, Operating Efficiency & Profitability 

(ORIGINAL). 

 
S/N 

 
Company 

Year (2019)  
Currency 

Unit 
Current 
Assets  

Current 
Liabilities 

Total 
Assets 

Total 
Liabilities 

1 Audi 32,422,000 22,219,000 66,878,000 38,483,000 EUR Million  

2 BMW 90,630,000 82,625,000 227,262,000 166,014,000 EUR Million  

3 Daimler  127,800,000 105,802,000 302,438,000 239,597,000 EUR Million  

4 Fiat  34,932,000 43,354,000 98,044,000 69,369,000 EUR Million  

5 Ford 114,047,000 98,132,000 258,537,000 225,307,000 USD Million 

6 General 
Motors (GM) 

74,992,000 84,905,000 228,037,000 182,080,000 USD Million 

7 Honda 7,347,294 5,981,124 20,419,122 11,853,332 YEN Million 

8 Hyundai 76,082,873 53,314,096 194,512,220 118,146,466 KRW Million 

9 KIA 21,555,416 17,276,646 55,344,798 26,366,660 KRW Million 

10 Nissan 11,613,105 7,730,53 18,952,345 13,328,835 YEN Million 

11 Peugeot 31,327,000 31,700,000 69,766,000 53,501,000 EUR Million 

12 Subaru 1,826,219 1,012,171 2,982,725 357,729 YEN Million 

13 Toyota 18,879,237 18,226,938 51,936,949 31,371,739 YEN Million 

14 Volkswagen 187,463,000 167,924,000 488,071,000 364,421,000 EUR Million 

15 Volvo 223,190,000 141,870,000 384,517,000 257,367,000 SEK Million 
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Appendix 8: LIQUIDITY - Current Assets/Current Liabilities (Current Ratio). 

 
S/N 

 
Company 

Year (2019)  
Remark Current 

Assets (EUR) 

Current 
Liabilities 

(EUR) 

Current 
Ratio 

1 Audi 32,422,000 22,219,000 1.46 Good 

2 BMW 91,683,000 80,604,000 1.14 Good 

3 Daimler  127,800,000 105,802,000 1.21 Good 

4 Fiat  34,932,000 43,354,000 0.81 Poor 

5 Ford 99,477,496 85,587,786 1.16 Good 

6 General Motors (GM) 65,427,520 74,089,801 0.88 Poor 

7 Honda 59,881 48,746 1.23 Good 

8 Hyundai 55,786 39,091 1.43 Good 

9 KIA 15,805 12,666 1.25 Good 

10 Nissan 94,763 63,004 1.5 Good 

11 Peugeot 31,327,000 31,700,000 1 Fair 

12 Subaru 14,884 8,249 1.8 Good 

13 Toyota 154,055 148,732 1.04 Good 

14 Volkswagen 187,463,000 167,924,000 1.12 Good 

15 Volvo 21,082,527 13,402,459 1.57 Good 
 

 

Appendix 9: SOLVENCY - Total Liabilities/Total Shareholders’ Equity (Debt to 

Equity Ratio). 

 
S/N 

 

Company 
Year (2019)  

Remark Total 
Liabilities 

(EUR) 

Total 
Shareholders’ 
Equity (EUR) 

Debt to 
Equity 
Ratio 

1 Audi 38,483,000 28,395,000 1.36 Good 

2 BMW 168,643,000 58,130,000 2.9 Within Threshold 

3 Daimler  239,597,000 62,841,000 3.81 Within Threshold 

4 Fiat  69,369,000 28,675,000 2.42 Within Threshold 

5 Ford 196,463,198 29,173,946 6.73 Poor 

6 General Motors (GM) 158,890,291 40,347,489 3.94 Within Threshold 

7 Honda 96,723 69,554 1.39 Good 

8 Hyundai 86,622 56,256 1.54 Good 

9 KIA 19,330 21,344 0.91 Better 

10 Nissan 108,763 50,631 2.15 Within Threshold 

11 Peugeot 53,501,000 21,801,000 2.45 Within Threshold 

12 Subaru 2,908 13,197 0.22 Better 

13 Toyota 256,307 157,107 1.63 Good 

14 Volkswagen 364,421,000 123,651,000 2.95 Within Threshold 

15 Volvo 24,316,034 13,222,808 1.84 Good 
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Appendix 10: OPERATING EFFICIENCY - Operating income/Revenue x 100 

(Operating Margin). 

 
S/N 

 
Company 

Year (2019)  
Remark Operating 

Income 
(EUR) 

Revenue 
(EUR) 

Percentage 
(%) 

Operating 
Margin 

1 Audi 4,509,000 55,680,000 100 8 Better 
2 BMW 1,031,000 91,682,000 100 1 Fair 
3 Daimler  2,837,000 172,745,000 100 2 Fair 
4 Fiat  63,000 108,187,000 100 1 Fair 
5 Ford 503,938 126,481,999 100 0 Poor 
6 General Motors (GM) 4,811,989 108,078,879 100 5 Very Good 
7 Honda 5,891 129,810 100 5 Very Good 
8 Hyundai 2,656 78,177,064 100 0 Poor 
9 KIA 1,481 42,977 100 3 Good 
10 Nissan 2,574 93,057 100 3 Good 
11 Peugeot 4,668,000 74,731,000 100 6 Very Good 
12 Subaru 1,580 25,379 100 6 Very Good 
13 Toyota 20,012 243,013,824 100 0 Poor 
14 Volkswagen 13,748,000 212,473,000 100 7 Better 
15 Volvo 4,622,728 39,920,007 100 1.2 Fair 

 

Appendix 11: PROFITABILITY - Net income/Revenue x 100 (Net Margin). 

 
S/N 

 
Company 

Year (2019)  
Remark Net Income 

(EUR) 
Revenue 

(EUR) 
Percentage 

(%) 
Net  

Margin 

1 Audi 3,943,000 55,680,000 100 7.08 Above threshold 
2 BMW 5,022,000 91,682,000 100 5.48 Above threshold 

3 Daimler  2,709,000 172,745,000 100 1.57 Above threshold 

4 Fiat  6,630,000 108,187,000 100 6.13 Above threshold 

5 Ford 73,669 126,481,999 100 0.06 Poor 

6 General 
Motors (GM) 

5,853,226 108,078,879 100 5.42 Above threshold 

7 Honda 5,485 129,810 100 4.23 Above threshold 

8 Hyundai 2,347 78,177,064 100 0.00 Poor 
9 KIA 1,346 42,977 100 3.13 Above threshold 

10 Nissan 2,766 93,057 100 2.97 Above threshold 

11 Peugeot 3,584,000 74,731,000 100 4.80 Above threshold 

12 Subaru 1,194 25,379 100 4.71 Above threshold 

13 Toyota 16,103 243,013,824 100 0.01 Poor 
14 Volkswagen 11,827,000 212,473,000 100 5.57 Above threshold 

15 Volvo 3,406,078 39,920,007 100 8.53 Above threshold 
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Appendix 12: FINANCIAL TERMS A (CONVERTED). 

 
S/N 

 
Company 

Year (2019)  
Currency 

 
Revenue 

 
Net  

Income 
Operating 

Income 

1 Audi 55,680,000 3,943,000 4,509,000 EUR Million 
2 BMW 91,682,000 5,022,000 1,031,000 EUR Million 
3 Daimler  172,745,000 2,709,000 2,837,000 EUR Million 
4 Fiat  108,187,000 6,630,000 63,000 EUR Million 
5 Ford 126,481,999 73,669 503,938 EUR Thousand 
6 General Motors 

(GM) 
108,078,879 5,853,226 4,811,989 EUR Million 

7 Honda 129,810 5,485 5,891 EUR Thousand 
8 Hyundai 78,177,064 2,347 2,656 EUR Thousand 
9 KIA 42,977 1,346 1,481 EUR Thousand 
10 Nissan 93,057 2,766 2,574 EUR (Thousand)  
11 Peugeot 74,731,000 3,584,000 4,668,000 EUR Million 
12 Subaru 25,379 1,194 1,580 EUR Thousand 
13 Toyota 243,013,824 16,103 20,012 EUR Million 
14 Volkswagen 212,473,000 11,827,000 13,748,000 EUR Million 
15 Volvo 39,920,007 3,406,078 4,622,728 EUR Million 
Exchange rate: 1 USD = 0.87 EUR, 1 Yen = 0.01 EUR, 1 KRW = 0.000736664 EUR, 1 SEK = 0.09 EUR on 13.06.2020 @ 13:18. 

 

FINANCIAL TERMS (ORIGINAL). 

 
S/N 

 
Company 

Year (2019)  
Currency 

 
Revenue 

 
Net 

Income 
Operating 

Income 

1 Audi 55,680,000 3,943,000 4,509,000 EUR Million 
2 BMW 91,682,000 5,022,000 1,031,000 EUR Million 
3 Daimler  172,745,000 2,709,000 2,837,000 EUR Million 
4 Fiat  108,187,000 6,630,000 63,000 EUR Million 
5 Ford 143,599,000 84,000 574,000 USD Thousand 
6 General Motors 

(GM) 
122,697,000 6,667,000 5,481,000 USD Million 

7 Honda 15,888,617 676,286 726,370 Yen Thousand 
8 Hyundai 105,746,422 3,185,646 3,605,505 KRW Million 
9 KIA 58,145,959 1,826,659 2,009,680 KRW Million 
10 Nissan 11,574,247 341,915 318,224 Yen (Thousand)  
11 Peugeot 74,731,000 3,584,000 4,668,000 EUR Million 
12 Subaru 3,160,514 147,812 195,529 Yen Thousand 

13 Toyota 30,225,600,000 1,985,587 2,467,545 Yen Million 
14 Volkswagen 212,473,000 11,827,000 13,748,000 EUR Million 
15 Volvo 418,361,000 36,495,000 49,531,000 SEK Million 
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Appendix 13: FINANCIAL TERMS B (CONVERTED). 

 
S/N 

 
Company 

Year (2019)  
Currency Revenue 

 
Total 

Shareholders’ 
Equity 

EBIT 

1 Audi 55,680,000 28,395,000 5,223,000 EUR Million 
2 BMW 91,682,000 58,130,000 7,118,000 EUR Million 
3 Daimler  172,745,000 62,841,000 3,830,000 EUR Million 
4 Fiat  108,187,000 28,675,000 4,021,000 EUR Million 
5 Ford 126,481,999 29,173,946 (-561,882) EUR Thousand 
6 General Motors 

(GM) 
108,078,879 40,347,489 6,528,362 EUR Million 

7 Honda 129,810 69,554 7,943 EUR Thousand 
8 Hyundai 78,177,064 56,256 3,067 EUR Million 
9 KIA 42,977 21,344 1,864 EUR Million 

10 Nissan 93,057 50,631 3,869 EUR (Thousand)  
11 Peugeot 74,731,000 21,801,000 4,324,000 EUR Million 
12 Subaru 25,379 13,197 1,582 EUR Thousand 
13 Toyota 243,013,824 157,107 18,535 EUR Million 
14 Volkswagen 212,473,000 123,651,000 15,137,000 EUR Million 
15 Volvo 39,920,007 13,222,808 4,370,831 EUR Million 
Exchange rate: 1 USD = 0.87 EUR, 1 Yen = 0.01 EUR, 1 KRW = 0.000736664 EUR, 1 SEK = 0.09 EUR on 13.06.2020 @ 13:31. 

 

FINANCIAL TERMS (ORIGINAL). 

 
S/N 

 
Company 

Year (2019)  
Currency Revenue 

 
Total 

Shareholders’ 
Equity 

EBIT 

1 Audi 55,680,000 28,395,000 5,223,000 EUR Million 
2 BMW 91,682,000 58,130,000 7,118,000 EUR Million 
3 Daimler  172,745,000 62,841,000 3,830,000 EUR Million 
4 Fiat  108,187,000 28,675,000 4,021,000 EUR Million 
5 Ford 143,599,000 33,230,000 (640,000) USD Thousand 
6 General Motors 

(GM) 
122,697,000 45,957,000 7,436,000 USD Million 

7 Honda 15,888,617 8,565,790 979,375 Yen Thousand 
8 Hyundai 105,746,422 76,365,754 4,163,766   KRW Million 
9 KIA 58,145,959 28,978,138 2,531,104 KRW Million 
10 Nissan 11,574,247 6,243,019 477,708 Yen (Thousand)  
11 Peugeot 74,731,000 21,801,000 4,324,000 EUR Million 
12 Subaru 3,160,514 1,627,254 195,838 Yen Thousand 

13 Toyota 30,225,600,000 19,348,152 2,285,465 Yen Million 
14 Volkswagen 212,473,000 123,651,000 15,137,000 EUR Million 
15 Volvo 418,361,000 141,678,000 46,832,000 SEK Million 
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Appendix 14: Car Manufacturers’ Social Footprint. 

 
 

S/N 

 
 

Company 

 
Year (2017 -2019) 

 
 

Grade  
FL/CL 

 
ETSD 

 
H&S 

 
HRV 

 
RMR 

 
CC 

1 Audi +++ +++ +++ +++ +++ +++ 5 
2 BMW +++ +++ +++ +++ +++ +++ 5 
3 Daimler +++ +++ +++ +++ +++ +++ 5 
4 Fiat  +++ +++ +++ +++ +++ +++ 5 
5 Ford +++ +++ +++ +++ +++ +++ 5 
6 General Motors (GM) +++ +++ +++ +++ +++ +++ 5 
7 Honda +++ +++ +++ +++ +++ +++ 5 
8 Hyundai +++ +++ +++ +++ +++ +++ 5 
9 KIA +++ +++ +++ +++ +++ +++ 5 
10 Nissan +++ +++ +++ +++ +++ +++ 5 
11 Peugeot +++ +++ +++ +++ +++ +++ 5 
12 Subaru +++ +++ +++ +++ +++ +++ 5 
13 Toyota +++ +++ +++ +++ +++ +++ 5 
14 Volkswagen +++ +++ +++ +++ +++ +++ 5 
15 Volvo +++ +++ +++ +++ +++ +++ 5 

 

 

Appendix 15: Car Manufacturers Vehicles Production Volume. 

 
S/N 

 
Company 

Year  
Remark 2017 2018 2019 

1 Audi 1,879,840 1,871,38 1,802,073 Cars only 
2 BMW 2,505,741 2,541,534 2,564,025 Vehicles 
3 Daimler (Mercedes Benz) 2,664,951 2,642,312 2,476,980 Vehicles 
4 Fiat (Chrysler) 2,400,000 2,500,000 2,500,000 Vehicles  
5 Ford N/A N/A 5,386,000 Vehicles 
6 General Motors (GM) 10,133,090 8,898,697 8,459,236 Vehicles 
7 Honda N/A N/A N/A N/A 
8 Hyundai 4,865,500 4,506,996 4,635,356 Vehicles 
9 KIA 3,024,045 2,728,020 4,930,000 Vehicles 

10 Nissan 5,654,000 5,672,000 5,362,000 Vehicles 

11 Peugeot 3,649,742 3,902,378 3,445,795 Vehicles 

12 Subaru 1,033,000 1,036,000 977,000 Vehicles 
13 Toyota N/A N/A 8,985,186 Vehicles 
14 Volkswagen 10,875,000 11,017,621 10,823,378 Vehicles  
15 Volvo N/A N/A N/A N/A 
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Appendix 16: Determinants of Greening the Supply Chain 

S/N Company Green 
Purchasing 

Environmental 
Collaboration 
with Suppliers 

Supplier 
Assessment 
& Auditing 

Supplier 
Training & 
Compliance 

Corporate 
Citizenship 

1 Audi      
2 BMW      
3 Daimler      
4 Fiat       
5 Ford      
6 GM      
7 Honda      
8 Hyundai      
9 KIA      
10 Nissan      
11 Peugeot      
12 Subaru      
13 Toyota      
14 Volkswagen      
15 Volvo      
 

 

Appendix 17: List of Reports Used for Analysis 

 
 

S/N 

 
 

COMPANY 

 
 

ANNUAL 
REPORTS 

(AR) 

 
 

FINANCIAL 
REPORTS 

(FR) 

 
 

GRI INDEX 
CONTENT 
REPORTS 

(GRIR) 

 
 

SUSTAINABILITY 
REPORTS (SR) 

 
 

2017 2018 2019 

1 Audi - 2019 -    
2 BMW 2019 - -    
3 Daimler  - - 2018    
4 Fiat  2019 - -    
5 Ford 2019 - 2018/2019    
6 General Motors (GM) 2019 - -    
7 Honda - - -    
8 Hyundai 2019 - -    
9 KIA 2019 

(Audit Report) 
- -    

10 Nissan 2018 - -    
11 Peugeot 2018 & 2019 - -    
12 Subaru - 2019 -    
13 Toyota 2019 2017 & 2019 - All in one 
14 Volkswagen - - -    
15 Volvo Combined 

with SR (2017-
2019) 

- 2017-2019    
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Appendix 18: Car Makers’ Corporate Social Responsibility (CSR) 

S/N Company Outstanding Performances 

1 Audi Chair less chair for workers 

2 BMW Around 50,000 children from rural areas benefit from BMW Joy Home. The 
project is geared towards socially-disadvantaged children who are unable to live 
with their parents working in remote regions. BMW Joy Home provides them 
with a safe home and access to an extensive school education. Working with 
BMW Group employees and dealers in China, the initiative also organizes various 
activities to support the children’s healthy psychological and physical 
development. 

3 Daimler Services for disables; vocational training, work in recognised workshops, in-
patient and out-patient housing concepts, old age care employee donates part of 
salary towards socially beneficial projects. Laptops for paediatric palliative care 
team.  

4 Fiat Using collaborative robots in manufacturing operations to ease employees tasks 

5 Ford Delivering free 3D-printed prosthetic hands and arms to hundreds of recipients in 
Argentina. Provide employment opportunities for disables. 

6 General Motors (GM) Build and renovate homes for elders in China. An employee, Ruengrit 
Changwanyuen an IT expert & dive master supervised and coordinated the 
rescue mission for the boys’ soccer team trapped in a flooded cave in northern 
Thailand. 

7 Honda Beach clean-up  project by Honda across Japan 

8 Hyundai Reviving old, dilapidated urban areas in Seoul by creating mural paintings and 
improving public parks. Hyundai Green Zone Project: We successfully improved 
an alkaline salt desert into grasslands with abundant grass. On site- Child care 
centre for employees 

9 KIA Development of cycling in Zilina region, Slovakia. Revitalization of greenery, 
Reconstruction of the hospital. Blood donation and support of 20 non-profit 
organizations via volunteering. 

10 Nissan Sponsoring neighbourhood clean-ups and other environment-improvement 
activities near Nissan facilities and opening those facilities to public tours. 
Provide relief materials in disaster in Kerala, India, Earthquake in Indonesia & 
Japan, and Tsunami in Indonesia. In-house childcare centres for employee 

11 Peugeot In 2019, Fondation PSA has supported a project for disabled people from the 
adapted and sheltered sector. It will enable these workers to develop their 
business: aromatic and medicinal plant production activity (organic farming) and 
an upcycling activity that consists of recycling outdoor advertising banners to 
create and manufacture bags, kits and other leather goods 

12 Subaru Carried out community clean-up activities in Japan. Organise sales to support 
reconstruction in disaster-stricken areas (Head Office, Tokyo Office). Participation 
in local government’s garbage pickup activity (Subaru Canada, Inc.) hold on 
annual earth day. The SUBARU Forest Ecology Conservation Project in China. 
Support for forest management & participation in tree-planting. offered an early-
morning childcare service staffed by qualified nursery teachers and made 
company conference rooms available until nursery schools opened 

13 Toyota Afforestation activities have been conducted since 2007 with the theme of creation 
of forests at plant sites. Promoting biodiversity & management of various living 
creature habitats. Nurturing Minds That Value Nature and the Environment 
through The Great Plant Hunt, an idea we developed in collaboration with the 
Foundation for Environmental Education and which is currently taking place in 
10 countries in Europe. Toyota’s supplier associations. “Bubu Forest” Large-scale 
Onsite Childcare Facility. 10 Toyota Loops employees have been providing 
business support in the field of medicine. They provide support work for nursing 
assistants in five wings of the Toyota Memorial Hospital (ER, Internal Mixed, 
Orthopedics, Surgery Mixed, Stroke Center). Starting with preparing tea or moist 
towels for the patients, they make beds, check laundry for cleaning, and other 
jobs. 

14 Volkswagen We give donations in cash and in kind to support activities and projects primarily 
devoted to education, culture, sports and social causes. Volkswagen AG’s 
employees donated more than €760,000 in 2019. Employees and the Group 
support disadvantaged people at the Volkswagen AG locations through these 
workforce donations. Support is given to specific projects, which, for example, 
improve the situation of people whose quality of life has been affected by illness, 
disability, or other circumstances. Likewise, the Group’s employees, led by the 
Group Works Council, have supported the international children’s relief 
organization terre des hommes for 20 years. In 2019, the amount donated was 
more than €1.2 million. At the Volkswagen Group’s production locations in 
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Argentina, Brazil, India, Mexico, South Africa, Thailand and Germany, a wide 
variety of projects for disadvantaged boys and girls are funded from the 
donations. 

15 Volvo Volvo Group’s approach to societal engagement consists of shared value 
activities, disaster relief, donations and community support. It involves driving 
Corporate Social Responsibility (CSR) initiatives, establishing strategic 
partnerships and encouraging employee participation in volunteering 
opportunities. 

 

 

 


