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Abstract— This research aims to explore significance of 

Green Supply Chain Management of an organization 

operating in manufacturing sector. The main focus of this 

research is to investigate GSCM practices and its impact on 

the operational efficiency of the manufacturing unit as part of 

Corporate Social Responsibility policies. The study is 

conducted in a major tyre manufacturing group operating in 

south India, Apollo Tyres Ltd. The primary research question 

is whether green supply chain management is effective in 

attaining corporate reputation and sustainable development 

that leads to competitive advantage. The major objectives of 

the research that is formulated to answer the research question 

are to explore Green Supply Chain Management strategies 

and practices of Apollo Tyres as part of CSR policies, 

examines how GSCM contributes to improve the 

performance of the company especially operational efficacy 

and to examine whether GSCM offers corporate reputation 

and sustainable development for the company. 
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I. INTRODUCTION 

The organisation undergoing investigation is Apollo Tyres 

and it is a tyre manufacturing organization operating in South 

India, Kerala. The emergence of Green Supply Chain 

Management as part of Corporate Social Responsibility, and 

how incorporation of Green Supply Chain Management 

influences performance improvement of APOLLO Tyres 

especially in operational side is the main theme of research. 

Maintaining social responsibility is a key requirement for 

transparency of business. The emergence of green supply 

chain is offers a great opportunity to ensure social 

responsibility and secure ecological harmony with 

organisational operations. However, there is a question of 

how, corporate reputation and sustainable development 

attained with Green Supply Chain Management leads to 

competitive advantage for a manufacturer. 

II. PREVIOUS STUDIES 

. All the main manufacturers operating around the globe had 

a monetary policy of getting maximum profit as soon as 

possible. In addition, until the 20th century's second half that 

trend remained constant. After that, there was a shift in 

momentum towards in favour of the customers and 

consequently the customer came to regard as the king and a 

pivotal aspect with respect to strategy of corporations 

(Kovics, 2008). These days, harmony of the ecology 

dominates corporate and organisational policies of the firms 

alongside of customer’s satisfaction. More than just a mere 

control with respect to the product, harmony of ecology as a 

term has a greater scope. The term would cover everything 

from the stage of pre-production to the products ultimate 

destination i.e. end customers. The crucial area where 

organizations facing problems of environment pollution has 

been activities pertaining to operations or supply chain. 

Under such circumstances, the supply chain model that was 

traditional has made way for a supply chain that is 

sustainable, namely the Green Supply Chain Management. 

An initiative pertaining to supply chain allows firms in 

guaranteeing operational transparency and in assuring 

economic sustainability for the society as well as the 

management. This research paper endeavours to look into 

practices of GSC management pertaining to measures of CSR 

policy of a major manufacturer in India. 

The logistics and supply chain operations of major 

firms operating in manufacturing sector are a great concern 

with respect to environmental pollution, particularly land, air 

as well as water pollution. However, supply chain activities 

are the core of pipelining all the main operations of firm 

operating in manufacturing sector. The supply chain activities 

of a retailer commences with procurement of raw materials', 

inbound logistics, designing, manufacturing, inventory 

control, outbound logistics or delivery/distribution. 

Therefore, supply chain management is of great assistance in 

providing additional value to the retailer as well as customers 

when used it properly. Considering these objectives the 

modern-day operational management gurus, scholars and 

professionals identify and endorse the significance and role 

of Green Supply Chain Management in an organisations 

performance improvement. 

The business world especially production firms 

highlighted the importance of Green Supply Chain 

Management in their organisations since it assists in 

efficacious reduction environmental pollution caused as a 

result of supply chain activities (Elhedhli et al., 2012). The 

main retailers operating in UK also have welcomed GSCM 

practices' introduction as an efficacious approach in reducing 

their harm as well as costs to environment as well as society 

(Vachon and Klassen, 2008). The belief is that practices of 

GSCM also help manufacturers in achieving their objectives 

with respect to CSR policy since it makes sure of corporate 

reputation as well as sustainable development. 

The management of green supply chain has the 

objective of achieving economic as well as ecological benefit 

for the organization rather than only securing benefit of 

financial nature as naturally offered by conventional supply 

chain (Dao, et al., 2011). In GSCM, relationship among 

suppliers as well as retailers would protect the interests of the 

ecology and would be of a long-term nature. As per 

Pochampally, et al., (2009) when comparing green supply 

chain to traditional one there is a lower cost pressure. 

Likewise, according to Rao & Holt, (2005) in green supply 

chain operational flexibility is high as compared to 

conventional supply chain. As per Lippmann (2009) 

compared with conventional supply chain, the green supply 
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chain is capable of making all actions in supply area faster 

and quicker corporations (Kovics 2008) 

III. METHODOLOGY 

Research defines as a systematic and scientific investigation 

of a specific topic based on data (Fisher, 2008). Data for the 

research will be collect through different sources. In general, 

both secondary and primary data will be using in a research. 

This research is also using both secondary and primary data 

to reach at conclusions. According to Bryman, (2012) there 

are two different forms of research i.e. Applied research and 

Basic research. A research that aims to develop a new insight 

into a specific subject is termed as basic research (Bryman, 

2012). In this context, researcher aimed to conduct a basic 

research which intent to develop new theories or insights into 

the practice of green supply chain management especially in 

manufacturing sector  in south India. As stated above research 

methodology means the blue print or framework for 

conducting a research to achieve the research objectives and 

answer research questions (Cresswell, 2010). 

IV. DATA COLLECTION INSTRUMENT 

Two different data collection tools are using in this research. 

Firstly, the survey questionnaire is used for collecting 

quantitative data from employees of the company and 

secondly, semi structured interview for collecting qualitative 

data from managers of the company 

V. SELF-COMPLETED QUESTIONNAIRE FOR SURVEY 

The researcher used self-completed survey questionnaire to 

collect valuable quantitative data from employees of Apollo 

Tyres. In this questionnaire researcher, use the Likert-scale 

questions mostly. The questions formulated to address the 

research purpose and answer research questions in a 

successful manner. Main advantage with self-completed 

questionnaire is less cost and time requirement for 

completing the data collection process. In order to collect data 

from a wide range of population it is essential to use a data 

collection technique that is cost effective and time effective. 

Self-completed questionnaire is helpful to bring sufficient 

number of employees from the organisation into the data 

collection process (Saunders et al., 2012). Prevention of 

anonymity of data is another main advantage with self-

completed questionnaire. The process of recording sorting 

and analysing are all easy in the case of self-completed 

questionnaire (Smith, 2008). Main demerit of self-completed 

questionnaire is inflexibility. 

In this research, the researcher prepares a self-

completed questionnaire with 15 questions. These questions 

related to the research objectives and questions. The 

researcher used the online survey questionnaire tool (Kiwk-

survey) to prepare the questions and collect data from the 

employees. The questionnaire sent to the respondents through 

either mails or social media sites like Face book, What'sApp 

and LinkedIn.  A maximum of 7 days allotted to the 

participants to answer and revert the questionnaire to the 

researcher. 

VI. SEMI STRUCTURED INTERVIEW 

In order to collect qualitative data from the managers the 

researcher used semi-structured interview. In this semi 

structured interview researcher need to prepare a simple 

questionnaire and take response of managers in face-to-face 

interaction. The major advantage of semi-structured 

interview is flexibility because the researcher can alter 

questions or add on questions if the researcher believes it is 

essential to get appropriate response from the interviewee. A 

maximum of 15 minutes are required to complete an 

interview with the manager. In case of urgency researcher 

will secure qualitative data from the manager through Skype 

interview. According to Stuart (2004), the main disadvantage 

of semi-structured interview is complexities in data collected 

and its analysis. However, the inclusion of semi-structured 

interview alongside self-completed questionnaire will assist 

the researcher to triangulate qualitative and quantitative data 

and reach valid conclusions. 

VII. SAMPLING METHOD 

To identify and recruit adequate number of respondents for 

the data collection process, sampling is essential. It is also 

important to attain quality data from a population. According 

to Smith (2008) sampling is a specific principle employed to 

select members of population to a research. The key 

advantage of sampling technique are making the research of 

any type and size manageable, reduce the cost of research, 

produce more accurate findings, to increase the speed of data 

collection process and finally, to efficiently process 

information to reach conclusions (Brown, 2006).  In this 

research the sampling process includes four stages: 

1) Defining target population or specific segment within the 

wider population i.e. Employees working in Apollo 

Tyres; 

2) Selecting sampling frame i.e. extensive list of employees 

in Apollo Tyres; 

3) Identifying sampling size or number of individuals from 

the sample frame i.e. 40 employees and 4 managers from 

the Apollo Tyres; 

4) Choosing a sampling method. 

There are normally, two types of sampling method 

probability and non-probability sampling. According to 

Gravetter and Forzano (2011) in probability sampling every 

member of the population has a probability of participating in 

the study, whereas in non-probability sampling method there 

is no equal chance of selection for every member of 

population or members are selected on non-random manner. 

In this research, the researcher to select employees and 

managers for the self-completed questionnaire uses the 

convenience sampling method and semi structured interview.  

According to Babbie, (2010) in convenience sampling the 

participants are selecting with no requirements. In fact, the 

willingness of people is the only criteria for the inclusion. The 

main advantages of convenience sampling are high level of 

ease and simplicity. Selection bias and high level of sampling 

error are main demerits of convenience sampling. 
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VIII. DATA ANALYSING 

Data collected from employees through the self-completed 

questionnaire is analysed with the support of SPSS software. 

While the qualitative data from managers gathered through 

semi-structured interview is analysed descriptively. SPSS is 

a simple statistical method to interpret and analyse 

quantifiable data whereas descriptive analysis is helpful to 

reveal the perceptions of individuals about the variables of 

GSCM. 

IX. COMPANY PROFILE AND TYRE MANUFACTURING 

PROCESS 

Apollo tyre ltd is a tyre manufacturing company the 

manufacturing process starts according to the customer’s 

requirements. The steps included in the manufacturing 

process are: raw material stores process, tyre curing process, 

final finish, inspection process  and then it goes to the 

warehouse and finally it reaches to customers. 

 

X. APPLICATION FOR GSCM 

The natural rubber which is the main part of tyre 

manufacturing can be replaced by reclaimed rubber. Reclaim 

rubber is partially de-vulcanized rubber treated using a 

combination of chemical, mechanical and thermal processes 

whereby the material is converted to its plastic stage. This is 

accompanied by a reduction in molecular weight, helping 

process ability. Reclaim rubber imparts process advantages 

are. Lower mixing time and temperature, improved tack, 

Potential of replacement of resins and process aides. 

Reclaimed rubber has manufacturing and product benefits. It 

also ensures long term business sustainability due to energy 

efficiency and stability in price. Besides it has environmental 

sustainability as when we use it natural resources are 

conserved and also reduces CO2 emissions. The energy 

required to manufacture per kilogram of tyre is 11.7 MJ/kg 

whereas the greenhouse emission is 1.9 KgCO2/kg. For 

synthetic rubber the energy required for production is 145 

MJ/kg and it emits 5 KgCO2/kg of greenhouse gas. 

Interestingly, for reclaimed rubber the greenhouse emission 

is only 0.1 KgCO2/kg and the total energy required for 

production is 2.1 MJ/kg. 

XI. RECOMMENDATION 

The following section presents some of the key 

recommendations for the issues identified in the research. 

 The need for adapting to Green Supply Chain 

Management must be conveyed to every involved in the 

organisation through awareness programmes. Lack of 

awareness and interest for the GSCM from the side of 

employees, managers and consumers will make the 

implementation hard as there is possibility of resistance 

to change. Creating a sense of ownership among 

everyone involved and clearly defining the benefits and 

advantages of GSCM will help the managements to 

implement GSCM in their organisations with ease. 

 It is also recommending empowering employees and 

making them capable of take decisions of their own 

whenever there is a need through proper training. Green 

Supply Chain is different from conventional supply 

chain therefore it is essential to train and educate the 

employees about the practices and policies of GSCM. It 

is also important to make the employees equip to deal 

with advanced technology and operational alterations 

with the implementation of GSCM. In fact, continuous 

training and development programmes will help the 

management to reduce resistance from employees and 

achieve intended outcome. 

 It is also important to attain the moral support of 

environmental activists and local communities for the 

GSCM because there is growing concern about the 

environmental pollution caused by retailers operations 

and its impact on global warming.  Working close with 

the government agencies will also help the management 

to attract financial support for their green policies and 

action plans. This king of moral and financial support is 

greatly helpful for the management to implement GSCM. 

 In order to achieve sustainable growth it is 

recommending to use more advanced manufacturing and 

distribution (inbound and outbound logistics) by the 

management.  For improving the operational efficiency 

of manufacturing it is recommending to adopt JIT and 

lean manufacturing. According to Linton et al., (2007) 

and Slack et al., (2010) lean manufacturing and JIT 

technique will help the management to reduce waste, 

trim down costs and save time and ultimately it helps to 

improve the quality of products that leads to achieve the 

objective of sustainable development. A shift from road 

transportation to rail transportation in transferring goods 

and materials is also effective in reducing carbon 

emission and trim down cost. 

 It is recommending to use extensively the practice green 

purchasing, green manufacturing and reversing logistics 

to reduce waste and avoid hazardous materials from 

operational activities. Green purchasing will enable the 

management to acquire eco-friendly materials and goods 

from farmers and suppliers directly and reverse logistics 

helps to recycle unused goods without any additional 

cost (Bowen et al., 2011). The Closed Loop strategy is 

effective to recycle unused goods and minimise waste 

(Kocabasoglou et al. 2007). 

 It is also recommended to use reclaimed rubber instead 

of natural rubber and use wooden cartons instead of 

plastic cartons in the tube transportation and also use an 

alternative for carbon black like tomatopeal, egg shell or 

recovered carbon black rCB. 
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 It is also recommending to use alternative energy sources 

for the warehouse and stores including solar energy. To 

transfer goods form warehouses to stores it is better to 

use vehicles with alternative fuels including bio gas and 

solar.  It is an effective solution for reducing electricity 

and emission of carbon. 
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