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The main purpose of this study is to the adaptation of green supply chain management concept within the sugar industry in Sri Lanka. Because of increasing the environment problem throughout the world, it is been topical to study the concept of green supply chain management. Hence large numbers of scholars have been focused their emphasis on the green supply chain management and do more research on this area on their own countries. So in this study researcher expect to reinforce existing knowledge about green supply chain management establish on Sri Lankan context. furthermore, the author was not found any studies were conducted in the sugar industry in the Sri Lankan context regarding the green supply chain management therefore literature on this study was hard to find in Sri Lankan context. Therefore, this was the main reason for the researcher to interest in attempts to do the research on adaptation in green supply chain management in the sugar industry in the Sri Lankan context.
Basically, in order to get a better understanding of green supply chain management concept, the researcher attended to critically evaluate the green supply chain management literature and its different frameworks. Thereafter researcher critically evaluated the green supply chain activities such as green procurement, green manufacturing, green distribution, reverse logistics and waste management through the current literature, as well as researcher attempted to assess the level of importance or relevance of those elements in the sugar industry. Thereafter in order to establish a strategic green supply chain management framework into the sugar industry in Sri Lanka, the researcher attempted to evaluate the best available practices applied by the sugar industry with compare to the other industry, for this, intensively survey was conducted by the researcher from available literature by referring many articles and research conducted by other authors in other countries. In order to get an idea about the existing level of green supply chain practices adopted by the sugar industry in Sri Lanka, the researcher has collected data from the 15 sample in three sugar companies in Sri Lanka by questionnaires and data were analyzed by applying qualitative thematic analysis.
 The result of the study showed that generally, the level of adaptation in green supply chain activities in the sugar industry is not in a satisfactory level especially waste management and green distribution concepts, effectively use of resources and action taken to reduce the emission are far below when compared to the best available practices. Therefore result suggests that the sugar industry in Sri Lanka should strive to adapt practices of GSCM from the environmental point of view.
 Conclusion of this study will be delivered outstanding support to the green supply chain management, in addition to top level managers of the sugar industry, relevant authorities and the ministry of the plantation of Sri Lanka as well as Government of Sri Lanka.
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[bookmark: _Toc18573090][bookmark: _Toc18573156][bookmark: _Toc18933696][bookmark: _Toc19094360][bookmark: _Toc19094435][bookmark: _Toc19095164]Chapter 01 introduction
1.1) [bookmark: _Toc18933697][bookmark: _Toc19094361][bookmark: _Toc19094436][bookmark: _Toc19095165]Research Background 

The world population has rapidly increased year on year in past few centuries. As explained by Roser, Ritchie and Ortiz-Ospina (2019), “Two centuries ago the population of the world was just over one billion and since then there has been a seven hundred percent increase to around seven and a half bullion in 2019. The environmental issues, in last two decade have been growing and driving speeder that forest fire,   unprecedently country to region, region to world level territory which is extremely cause of climate change and global warming. On the other hand shortage of natural resources and water and air pollution severely affect the fauna and flora. Similarly, negative impact on resources. Short resources and supplies means there is necessity for innovative solutions as well as this will only increase challenges and exacerbate as time passed if same trend remaining. Single part of innovation which can address an area of these challenges is the green supply chain management (GSCM) emerging strategies. The research on GSCM strategic framework is limited and further evaluation is needed to grasp its effective implementation in the present practices throughout the world focusing at the triple bottom line. The concept of green supply chain occurs to mitigate environmental degradations and also water, air and pollutions of waste over the adaptation of green practices in business. 
 Green Supply chain management (GSCM) has become an ever-increasingly examined area for last two decades (Sarkis, 2012; Touboulic, Walker, 2015) and a major challenge for industries and supply network (Vachon, Klassen, 2006; Azevedo et al, 2011; Kuei et al, 2015). GSCM, which embeds environmental thinking into supply chain management activities and it has increased popularity in the academia (Laosirihongthong et al.2013) because of environmental prolapse, climate change and enhance the Carbon emissions, threaten  to the human existence and natural inhabitants (Huslin,2011).as stated by Lee (2015) sustainable challenges originate from global environmental regulations, climate change and green consumerism. All the organizations are now required to reconsider managerial behaviors towards green practices such as maintaining certification namely ISO 14001, implementation of environmental audit and collaboration with stakeholders (Vachon, Klassen, 2008).
1.2) [bookmark: _Toc12009520][bookmark: _Toc12529500][bookmark: _Toc12529516][bookmark: _Toc18573092][bookmark: _Toc18573158][bookmark: _Toc18933698][bookmark: _Toc19094362][bookmark: _Toc19094437][bookmark: _Toc19095166]Aim and objective of the research

Aim of this research is to establish a strategic framework, to adapt an effective green supply chain management in sugar industries in Sri Lanka. There are four research objectives which are to be accomplished at the culmination of the research
01) To understand the concept of Green supply chain management and different framework of Green supply chain management
02) The critically evaluate the level of importance or relevance of those elements in sugar industries in Sri Lanka.
03) Investigate current Green supply chain strategies adapted by sugar industry compare to other industries.
04) Establish a strategic framework to improve the adaptation of Green supply chain in the sugar industry
Therefore ultimate objective of this research is to critically evaluate green supply chain issues which related to the sugarcane supply chain in Sri Lankan context and introduce the strategic green supply chain framework intervention to enhance the productivity and profitability Vis-a-vis a decrease in the cost of production in Sri Lankan sugar industry and also develop the  adequate knowledge of green supply chain within the industry and this will be the main case  to minimize its environmental impact in future.
1.3) [bookmark: _Toc18933699][bookmark: _Toc19094363][bookmark: _Toc19094438][bookmark: _Toc19095167]Research questions of the study

The research questions of this study are as follows.
· What is the green supply chain management and it is different framework?
· What are the level of  green supply chain strategies adapted by sugar industry in Sri Lanka 
· What is the significance of adapting green supply chain management to sugar industry in Sri Lanka?
· What are the barriers affecting to successful adaptation of green supply chain management in sugar industries in Sri Lanka
1.4) [bookmark: _Toc18573094][bookmark: _Toc18573160][bookmark: _Toc18933700][bookmark: _Toc19094364][bookmark: _Toc19094439][bookmark: _Toc19095168]Rationale of the study

Supply chain of the sugar industries is too complex since there are many  stakeholders are involving for the process, such as huge  farmers, huge workforce as well as cane transporters, civil societies, surrounding communities, etc. and also sugar cane production link with range of rigorous sustainable issue such as high cost of production, harmful environmental impact such as loss of biodiversity and animal habitats, excessive water usage in production and processing of sugar cane, agrochemical pollution of water and land, soil erosion have been associated with sugar industry (Oxfam, 2013) water source pollution is the another big issue due to use of pesticide on the sugar cane plantation. This has resulted in killed fish and shellfish on a large scale. Outcome of this research would be introducing suitable model of green supply chain management into the sugar industry in Sri Lanka, if they don’t have adequate knowledge on the green supply chain management. The sugar industry will be able to minimize their environment impact while reducing cost of production in future.
On the other hand, as far as, the sugar industry in Sri Lanka is concern, there is no evidence in term of adaptation of green supply chain management. Zhu & Sarkis (2004); Mitra & Datta (2013) pointed out that Sri Lanka is one of the important countries, to investigate the green supply chain management practices and performance.
 
1.5) [bookmark: _Toc18933701][bookmark: _Toc19094365][bookmark: _Toc19094440][bookmark: _Toc19095169]Research methodology

[bookmark: _Toc18573096][bookmark: _Toc18573162] The methodology of this research is qualitative and the primary data was gathered through survey questionnaire from sugar industry in Sri Lanka by interviewing the senior managers of three sugar mills. In this study author expect to make sense of current level of sustainable practices adapted in all three sugar mills. The questionnaire was administrated through the face to face interview and mail questionnaire because both methods are cost effective and easy to administrate. CEOs of sugar industries were the key respondents of this study since they are individuals who have broadest knowledge and experience of the industry to response all the aspect of the research moreover adaptation of green concept is considered as a responsibility of management that only CEOs are the best person to give account of its adaptation within their industries .
1.6) [bookmark: _Toc18933702][bookmark: _Toc19094366][bookmark: _Toc19094441][bookmark: _Toc19095170][bookmark: _Toc18573097][bookmark: _Toc18573163]Dissertation structure 

The remaining paper of the study is structured as follows: chapter 02 overview of theoretical background of the supply chain management and green supply chain management and theoretical framework for green supply chain and author critically evaluate the best green supply chain practices adapted in the sugar industries and other industries. Chapter 3 discusses methodology of the research which applied for this study. Chapter 4 outlines research finding, discussion and analysis of findings. Chapter: 5 conclusion and recommendation together with research contributions, opportunities and limitations for future research.














[bookmark: _Toc11145865][bookmark: _Toc12009521][bookmark: _Toc12529501][bookmark: _Toc12529517][bookmark: _Toc18573098][bookmark: _Toc18573164][bookmark: _Toc18933703][bookmark: _Toc19094367][bookmark: _Toc19094442][bookmark: _Toc19095171]Chapter-02 Theoretical Background
[bookmark: _Toc12009523][bookmark: _Toc12529503][bookmark: _Toc12529519][bookmark: _Toc18573099][bookmark: _Toc18573165][bookmark: _Toc18933704][bookmark: _Toc19094368][bookmark: _Toc19094443][bookmark: _Toc19095172]2.1) Green supply chain management: an overview

A supply chain encompasses several activities, it’s understood that there are set of activities at least three entitles directly consisted in the upstream and downstream flow of products, services, financial resources and/or information, that is, from the raw material supplier in every manner to the customer. “These consist planning and controlling of every operations encompassing the supply, purchases, and distribution logistics and production of goods from the extraction of raw material post-use disposal of the product” (Seuring & Müller, 2008; Shibao, 2011).
Green supply chain management (GSCM) become an increasingly important topic in the last decade due to enterprises need to convert their businesses more environmentally sustainable, green supply chain management is about “integrating environmental thinking into supply chain management including product design, material sourcing and selection, manufacturing processes, delivery of the final product to the consumers as well as the end of life management of the product after its useful life” (Srivastava,2007,p54-55) this illustrations that environmental aspect is reflected in the whole process of the product life cycle and these phases completely cover upstream and downstream, within the enterprises and  linking with logistic process and also Srivastava (2007) explain that scope of the GSCM ranging from “reactive monitoring of general environment management programs to more proactive practices implemented through the various Rs (Reduce, Re-use, Rework, Refurbish, Reclaim, recycle, remanufacturing, reverse logistic)”,likewise  Johansson and winroth (2009) pointed out  the aim of GSC is for continuous improvements in industrial process and product to eliminate or avoid pollution to water, air and land. They further explained that these improvements will help in diminishing risks to human and creatures.
As explained by Hervani, Helms, Sarkis, (2005) GSCM is defined as
 GSCM=Green Purchasing +Green Manufacturing/Material Management + Green Distribution/Marketing + Reverse Logistic


The implementation of GSCM exceeds environmental subjects, as a well corporate image implies in a greater profit, cost minimization and business value generation (Srivastava, 2007), as per Chan et al implies. (2012) green practices like GSCM activities and green purchasing significantly enhance corporate performance. The researcher’s emphasis the necessity of encouraging the establishment of pro-environmental corporate culture, considering needs and requirement of the stakeholders in order to develop the integrated green supply chain management, as explain by Vanalle et al. (2017), the organizations are considered GSCM as a workable solution to minimize the environment impact of operations while enhancing  the operational performance. Basically, the GSCM was driven by environmental degradation, minimizing raw material resources and enhancing the level of pollution (Srivastava, 2007), today GSCM implementation by organizations allows improvement of their performance (Zhu, Feng and Choi, 2017) these findings are verified by Agi and Nishant (2017)  













Figure 01, Green supply chain management within the supply chain
[image: ]
Source: Carlson & Lingl, (2008, p. 29)




[bookmark: _Toc18573100][bookmark: _Toc18573166][bookmark: _Toc18933705][bookmark: _Toc19094369][bookmark: _Toc19094444][bookmark: _Toc19095173][bookmark: _Toc12009524][bookmark: _Toc12529504][bookmark: _Toc12529520]2.2)  Green supply chain management different framework

According to the Chiou et al. (2011) classified Green supply chain practices(GSCP) into two categories based on the internal and external environmental concerns, internal concerns comprises "management green light to support those practices" plus the implementation of environmental management system(EMS) requirements. Perotti et al. (2012) appreciated the effort of Zhu and Sarkis (2004) for their classification of GSC and it termed five practices by them; those are "green purchasing, Eco-design, and internal environmental management, Cooperation with customer and investment recovery” Keivanpour et al. (2015) suggested that GSCP encompasses various aspects like “design of products, sourcing of raw material, Selection of suppliers, processes of manufacturing and delivery of goods and services”. Kirchoff et al. (2016) indicated five frameworks for GSCM such as "Green purchasing, eco-design, cooperation with customers, investment recovery and internal environmental management". Hsu et al. (2016) noted four frameworks of GSCM, namely "green purchasing, green manufacturing, Green packaging and reverse logistics. However Ghobakhloo et al (2013) present interactive framework for GSCM (Figure 03) which depending on following definition of GSCM
Green Supply Chain Management (GSCM) = Green Product Design + Green Material Management + Green Manufacturing Process + Green Distribution and Marketing + Reverse Logistics (RL)













Figure. 2. Framework of green supply chain process implementation
[image: C:\Users\Anura\Desktop\Capture freamwork.PNG]Source, Ghobakhloo et al. (2013
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Figure.3 Activities in Green supply chain
[image: C:\Users\Anura\Desktop\CAP 2.PNG]Source (Ninlawan et al., 2010)
Figure 03 depicted the activities in green supply chain management as explained by Ninlawan et al., 2010,and researcher critically evaluate those activities in order get thorough understanding about the green activities in GSCM
[bookmark: _Toc18573101][bookmark: _Toc18573167][bookmark: _Toc18933706][bookmark: _Toc19094370][bookmark: _Toc19094445][bookmark: _Toc19095174]2.2.1) Green design of product and process

Designing products create opportunities to reduce any environmental effects inborn in the formation of new product and process. As stated by Ghobakhloo et al. (2013) green product design includes two key conceptions, those are environmentally conscious design (ECD) and life cycle assessment (LCA). As explained by Buyle, Braet, Audenaert, (2013) LCA defined as a focus on analyzing the environmental problems of processes and products based on their whole lifecycle.it is reviewed the core of expanding environmental regulations, law and taxes. Additionally, LCA has the role of decreasing harmful environmental impact and it is used to reinforce enterprises product expansion 
[bookmark: _Toc18573102][bookmark: _Toc18573168][bookmark: _Toc18933707][bookmark: _Toc19094371][bookmark: _Toc19094446][bookmark: _Toc19095175]2.2.2) Green procurement 

As explained by Salam (2008) green procurement known as an environment procurement which encompasses activities such as reuse, reduction, and recycling of materials in the process of purchasing, green procurement is a good solution for environmentally affected and economically conservative business. This concept aims to reduce the environmental impact through the selection of products. According to Nicolas, (2011) green procurement defined as the "purchasing of material or service which have less impact on the environment over the whole life cycle". Green procurement consist integration of environment problems into buying decisions based on price, quality and performance and it is very important to minimize the waste and pollution by considering the environmental impact alone with these decisions. Recycled content product, Energy-efficient products and standby power devices, Substitute fuel vehicle, substitute fuels, Bio based product, Non-ozone depleting substances environment protection priority chemicals are the elements suggested by Nicolas (2011) under the green procurement program. These program elements assist in selecting the product which necessary for the manufacturing process but the selection of the suppliers is an important role in green procurement. According to the Akili (2009) green supply selection defined as the method of choosing a supplier in line with specified criteria. Kuo et al. (2015) explained that selection of green suppliers mainly based on many criteria such as price/cost, quality, green design, green image and service, technology and green cooperation with customers, environmental performance and environmental competences, as stated by Zhu, Sarkis and Lai, (2007) it’s compulsory to purchase materials and parts from the green partners and the suppliers who have obtained ISO 14001 certification should only be considered. Ninlawan et al. (2010) described that suppliers those who manage hazardous substance in the industries and follow green certificate achievement could be considered as an efficient supplier, 3Rs procurement process: Recycling, reuse, refurbish are coming under this process. Zhu, et al (2007) argue that  reusing method should be applied for the paper part container, and purchase order should be placed by using emails instead of paper. Sarkis, et al (.2003) the change inputs can be recognized as an important tool in the green manufacturing process. The inputs and ingredients which add to the product may be major or minor and environmental impact can be reduced substantially by a change in minor inputs.   
[bookmark: _Toc18573103][bookmark: _Toc18573169][bookmark: _Toc18933708][bookmark: _Toc19094372][bookmark: _Toc19094447][bookmark: _Toc19095176]2.2.2) Green manufacturing

The processes of the green manufacturing comprise three key phases those are: decrement of resources utilization, decrement of waste and decrement of emission. The aim of green manufacturing processes is the decreasing of the consumption of pristine substances and other resources and also aiming to reduce the total amount of waste in the manufacturing stages indirectly by reducing resources and energy consumption (Srivastava, 2007). Environment impact can be reduced under the green manufacturing concept by choosing reuse or recycled product, carbon emission reduction, emission reduction is an important aspect of green manufacturing and it has two important characteristics namely control and prevention. Under the control phases, waste and emission are trapped, treated, stored and disposed of by using pollution control tools. Under the Prevention method mainly focus on reducing, changing or preventing emissions and waste together over the best material substitution, reuse, recycling or process innovation (Ghobakhloo. et al 2013)
[bookmark: _Toc18573104][bookmark: _Toc18573170][bookmark: _Toc18933709][bookmark: _Toc19094373][bookmark: _Toc19094448][bookmark: _Toc19095177]2.2.3) Green distribution 

As classified by Shalishali, et al.2009 green distribution can be recognized as green packaging and green logistic. The size, shape and materials are the factors influenced for the characteristic of product transport and these factors directly impact on distribution. As a solution for this impact best packaging together with rearranged loading patterns can be applied to enhance the space and minimize the amount of handling necessities. 
[bookmark: _Toc18573105][bookmark: _Toc18573171][bookmark: _Toc18933710][bookmark: _Toc19094374][bookmark: _Toc19094449][bookmark: _Toc19095178]2.2.3.1) Green packaging 

Due to increasing in solid waste sustainable development has become a major influenced subject, to overcome this issue the green packaging process has come in to practice and under this process mainly discuss the entire process of the packaging life cycle (Jiange, 2008). As explained by Ninlawn, et al, (2010) application of green packing material, encouraging recycling and reuse programs and collaborate with the vendor to standardize the packaging. Green packaging practices which can be used to monitoring and controlling the packaging system, the system evaluation indicators can be applied (Zhang, Liu, 2009)

[bookmark: _Toc18573106][bookmark: _Toc18573172][bookmark: _Toc18933711][bookmark: _Toc19094375][bookmark: _Toc19094450][bookmark: _Toc19095179]2.2.3.2) Green logistic

Green logistic defined as producing and distributing goods in sustainable manner and activities consist evaluate the environmental impact of various distribution strategies, minimizing in energy consumption for logistic activities, minimizing waste and managing its treatment, Jiange (2008). As described by Zhang, Liu (2009) the interconnected system plays a major role for developing the concept of green logistic, they also indicated that without having close cooperation between government and public the complete green logistics system are not thinkable, as proposed by Zhang, Liu (2009) green logistic system is harmonized system and it is essential to have better information and energy sharing with the outside world. Jiange (2008) indicate that the green logistics system integrates with transport and traffic, storage and delivery, supervision and management and information flow. This system is being practiced by directly delivering to consumer's site, distributing products together rather than in small lots (Ninlawan et al, 2010)
[bookmark: _Toc18573107][bookmark: _Toc18573173][bookmark: _Toc18933712][bookmark: _Toc19094376][bookmark: _Toc19094451][bookmark: _Toc19095180]2.2.4) Reverse Logistic (LR)

 The main characteristic of LR is to collecting, .distributing and managing product till products are delivered to final customers. This has been utilized with the unsold product and warranty returns items (Sarkis, 2003). As per the Srivastva (2007) activities of reverse logistics different from those of traditional logistic, some characters can be recognized under the reverse logistics network which related to the coordination of two markets, returns, supplier uncertainty, decisions of disposition, speculation and postponement. Reverse logistics comprises reusing, recycling and remanufacturing of items. Recycling recognized as a procedure for reusing items that may otherwise be considered waste, although in procedure apart from employed in the main use. The main advantage of recycling encompasses extraction of basic material, reduction of energy usage and reduced water and air pollution (Ghobakhloo et al, 2013). Utilization of reusable packaging or shipping materials is the example for reuse (Sarkis, 2003). as well as items could be used again for the same function through remanufacturing, which is the process of returning and refurbishing used durable products for use to prolong the product lifespan and originate extra value from the original core unit (Sarkis,2003). 
[bookmark: _Toc18573108][bookmark: _Toc18573174][bookmark: _Toc18933713][bookmark: _Toc19094377][bookmark: _Toc19094452][bookmark: _Toc19095181]2.2.5) Waste management 

As per the Christensen (2011) explained waste as "left-overs a redundant product or material of no or marginal value for the owner and which the owner wants to discard”. According to the Finnish waste Act (2011), waste management describes as "the collection, transport, recovery and disposal of waste, including monitoring and supervision of such operations and the aftercare of disposal sites". Shalishali, et al. (2009) described waste management as an "effect-directed approach towards nature" since it attempts to decrease the landfill and incineration of the waste materials. European waste directive 2008/98/EC, introduced   “waste as any substance or object which the holder discards or intends to discard or is required to discard’ (Directive, 2008)” The CCME (1995) has identified waste management encompasses two areas such as management of waste and used materials over the hierarchy of action or 5Rs:
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Figure 4: 5Rs of Resource Effectiveness
[image: ]
Source; (Gharfalkar et al., 2015)
[bookmark: _Toc18573110][bookmark: _Toc18573176]
[bookmark: _Toc18933714][bookmark: _Toc19094378][bookmark: _Toc19094453][bookmark: _Toc19095182]2.3) Important of adapting green supply chain management practices in sugar industries 

According to the Zhu et al (2007) the environmental management system like Green supplies chain management as a good connection on the performance of organizational economic. As per the research performed by Sangwan (2011) the benefit can be divided into two categories as a quantitative and qualitative benefit of green manufacturing. Preliminary the research was conducted on these benefits.   Qualitative and quantitative benefits are as follows  
							Uplifted working condition					
							Better Organization in public 

							 Enhance staff morale 

Qualitative Benefit 					Improve customer Satisfaction / loyalty 
Qualitative Benefits
							Improving or establishing brand value 
							Dropped down regulatory concerns
							Developed market opportunity 
							Enhance product performance 
							Decreased Liabilities 
As explained by Sangwan (2011) the benefit showed in above or derivative outcome classified different qualitative benefits mentioned below.
							Lowered waste management cost 
							Dropped waste categorization cost
Quantitative benefits				Lowered waste treatment cost
(Waste related)					Lowered waste disposal cost
							Lowered waste storage cost
							Lowered transportation cost
							Decreased packaging cost
Quantitative Benefits	lowered cost of production/ Low maintenance cost
(Life cycle-related)		minimizing the overall cost of the                   organization

The analysis of validity and reliability performed by Sangwan (2011) under the SPSS statistical tool recognizes that the benefit shown above are highly reliable and validity for the sugar industry in Sri Lanka. So it undoubtedly states that by adapting a green supply chain in sugar industry in Sri Lanka these benefit can be reached


[bookmark: _Toc18573111][bookmark: _Toc18573177][bookmark: _Toc18933715][bookmark: _Toc19094379][bookmark: _Toc19094454][bookmark: _Toc19095183]2.4) Sugar cane supply chain

The supply chain of the sugar industry is connected with coordinating stakeholders to regulate the quality and quantity of product flow from the sugar cane farmer to sugar miller and the customer (Guilleman et al, 2003).
Figure 05 Main Sugar supply chain component 
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Marketing 
Milling
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Source (Higgins et al, 2004)
[bookmark: _Toc18573112][bookmark: _Toc18573178][bookmark: _Toc18933716][bookmark: _Toc19094380][bookmark: _Toc19094455][bookmark: _Toc19095184]2.4.1) Sugar industries in Sri Lanka

The history of the sugar cane industry in sir Lanka lead to the middle of the 19th century and presently there are 03 sugar mills operating namely Pelwatte, Sevanagala and Higurana, all these three companies produced 55,552 Mt of sugar during the year 2017(Economic and social statistic of Sri Lanka, 2018) and its meets about six percent of the total annual domestic requirement (CBSL, 2018). The total area under sugarcane cultivation during 2017 was 10915ha, about 498000Mt of sugar was imported in 2017 costing LKR 39041million equivalent to about 1.8 percent of total import bill. The sugar recovery and sugar cane yield in the country have reported in 2017 as 8.2 percent and 61tonnes per ha respectively. The individual factories are determined the sugar cane price and the sugar cane quality doesn't represent concerning sugar content and the ex-factory sugar price .the ex-factory sugar price mainly depending on the price of the imported sugar and the Government taxes( Ministry of the plantation industry in Sri Lanka,2004)






Figure 06 Map of Sri Lanka, Showing Selected Sugarcane Growing areas
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Figure 07: The manufacturing process of sugar from sugarcane

[image: ]
Sources: (Sahu, . 2018)
Above figure shows sugarcane manufacturing process 

[bookmark: _Toc18573113][bookmark: _Toc18573179][bookmark: _Toc18933717][bookmark: _Toc19094381][bookmark: _Toc19094456][bookmark: _Toc19095185]2.5)  Current green supply chain strategies practicing in Sugar industries with compare to other industries 

In this chapter, the researcher tended to critically evaluate the best green supply chain practices adapted by the sugar industries as well as other industries. This chapter aims to identify the available green supply chain strategies to establish a strategic framework to improve the adaptation of Green supply chain management in the sugar industry in Sri Lankan  
[bookmark: _Toc18573114][bookmark: _Toc18573180][bookmark: _Toc18933718][bookmark: _Toc19094382][bookmark: _Toc19094457][bookmark: _Toc19095186]2.5.1) Effective green design-Eco material for packaging design

 There is a list of bio-degradable materials utilized in varies packaging request. According to the Loh, Sujan, Rahman and Das (2013) property of sugar cane bagasse can be used for its packaging requirements. Bagasse is known as "fibrous residue sugar cane after crushing and extraction of its juice" and it can be identified as one of the biggest agriculture residues in the globe. The adaptability of sugar cane residues applications; through bagasse conversion inclusive, but not limited biofuel, paper and feedstock, the main constituent of sugar cane bagasse (SCB) is "cellulose, hemicellulose, lignin, ash, and wax". These compositions make it a perfect ingredient to be utilized and applied as reinforcement fibers in composite materials to generate new materials which have distinct chemical and physical properties. SCB is ideal for manufacturing top quality green products contributes its low production cost with compare to other natural fibers, this is primarily attributed to the plentiful availability of raw material from the processing plants of the sugar and its fewer pre-treatment costs (Maya, Sabu.2008). Within the group of natural fibers and proper modifications and apply manufacturing, SCB shows developed mechanical properties like flexural and tensile strength, flexural models hardness and impact (Cao, Shibata, Fukumoto.2006; Luz et al 2008).SCB can be mixed with gelatin, starch and agar to make tableware packing material (Mafalda,2015)

[bookmark: _Toc18573115][bookmark: _Toc18573181][bookmark: _Toc18933719][bookmark: _Toc19094383][bookmark: _Toc19094458][bookmark: _Toc19095187]2.5.2) Effective green Procurement Strategies 

Sirisawat (2016) researched green procurement activities in Thailand computer part industry and point out that correct green supplier selection lead to the attainment of green objectives. Moreover, criteria of supply selection based on the company requirements and consider price, quality, and delivery time and environmental awareness. As pointed out by Sarhaye (2017) organization performance can be improved under the supplier assessment. This process leads to on-time goods delivery, enhance the quality and minimize the cost. A study carried out by Nderitu (2014) to determine the effects of green procurement practices in Breweries Limited in East Africa find out that positive impact on the organizational performance mainly depending on the stuff competence on green procurement, supplier participation, ICT infrastructure and capital expenditure, supplier selection according to the green practices uplift the competitiveness and reduce the cost (Kimira, 2016). As stated by Chin, (2015) Collaboration with focal company and suppliers are the key component to enable supply-side socially and environmentally responsible activities. A research carried out by Chien (2007) find out that manage the suppliers effectively can decrease the cost such as transport, encourage recycling and raw material usage. Similarly, suppliers contribute to the whole performance of an industries supply chain and low performance of the suppliers affect the industries performance. Therefore it's important to have a good relationship between suppliers and manufacturers, to improve the sustainable competitive advantage. As per the Alshara, (2016) selection of the green supplier leads to upgrade the product quality, price reduction, green image, collaboration with customers.  
[bookmark: _Toc18573117][bookmark: _Toc18573183][bookmark: _Toc18933720][bookmark: _Toc19094384][bookmark: _Toc19094459][bookmark: _Toc19095188]2.5.3) Effective Green manufacturing in Sugar industry

The consumption of agro chemical and fertilizer are the major resources consumption in the sugar industry and sugarcane burning creates huge emission, the following best practices can be followed to enhance the environmental, financial and social impact
[bookmark: _Toc18933721][bookmark: _Toc19094385][bookmark: _Toc19094460][bookmark: _Toc19095189]Strategy for reduce the resources utilization & reduce emission
 
Reduce agrochemical usage- Pesticides application of sugar fields in Brazil is the negligible and practical situation of application of pesticide is nonexistent. Biological controls are the best practice to fight against the major disease that threatens to the sugarcane, Natural enemies are introduced to fight with pets and advance genetic improvement programs. Sugar cane farmers of Brazil also use relatively few industrialized fertilizers, applying on average 75kg per hectare, it’s 50% reduction of the amount typically used to corn in the USA and 30% reduction of what's applied in beet sugar in Europe, The chemical requirement in sugarcane in Brazil is very few because of innovative use of organic fertilizers produced during the sugarcane processing, for example residues called filter cake which recover from sugar mills(rich in phosphorus and vinasse loaded with organic matter, potassium and other nutrients ), which they apply in place of traditional fertilizers. (wwf.panda.org)
Decrement of emission -To decrease the air pollution and develop the air quality it's essential to eradicate burning of pre-harvest sugarcane filed gradually. Sugarcane field throughout the world has been burned due to remove sugarcane straw   (plant's leaves and top), from centuries, and drive away poisonous animals like snake, in addition to that make it easier for labourers to harvest the cane by manually. However, advanced technologies and environmental concern have accelerated the demand for mechanized harvesting since it reduces the need to burn sugarcane field. It's almost 90% of the harvest undertaken by mechanization in São Paulo, Brazil’s top cane-producing state  
Reduce Emission -Bioelectricity and sugarcane ethanol are the renewable sources that eradicate greenhouse gasses (GHG) considerably compared to fossil fuels (wwf.panda.org)
[bookmark: _Toc18573118][bookmark: _Toc18573184][bookmark: _Toc18933722][bookmark: _Toc19094386][bookmark: _Toc19094461][bookmark: _Toc19095190]2.5.5) Effective waste management in sugar industries

As explained by Sahu (2018) following figure illustrate the sugar industry byproduct which can be made by using the waste 

Figure 08: Sugar industry byproducts at processing
[image: ]
Sources: (Sahu, 2018)

The different type of solid waste is generated while processing of sugar such as bagasse, bagasse fly ash press mud, sugar cane trash, molasses etc. (Bhat, Singh, Vig, 2014; Balakrishnan, Batra,2011) bagasse can be used as fuel for generating electricity, other wastes are stored in opened fields and this practice effect to pollutes the natural environment (Bhat, Singh, Vig, 2016), As explained by Khwairakpam, Bhargava (2009)Sugar industry waste can be converted into valuable manner by applying the vermicomposting technology. “Earthworm ingests, break and digest waste and convert into finer humified, microbially active material by the activity of earthworm and microbes known as Vermicompost, horticulture and agriculture industries increasingly considered Vermicompost as an alternative for chemical fertilizer

Figure 09 Vermicompost process
[image: ]     [image: ]
(A) Initial pressmud waste	(B) Final Vermicompost

[image: ]                [image: ]
(C) Initial bagasse waste	 (D) Final Vermicompost
Source (Bhat, Singh, Vig, 2016)





[bookmark: _Toc18573119][bookmark: _Toc18573185][bookmark: _Toc18933723][bookmark: _Toc19094387][bookmark: _Toc19094462][bookmark: _Toc19095191]2.6) Barriers to adapting GSCM 

Industries should be well prepared to mitigate any barriers which can be affected to the organizational internal and external working environment, although it is not an easy task for mitigating every obstacle simultaneously, analysis, if these barriers are analyzed very carefully then it would help to priorities barriers and meet effective implementation of GSCM (Deepak, Haq and Mathiyazhagan, 2014). The external barriers in effective implementation of GSCM in industry are inflexible practices of suppliers, poor data availability ,in order  to measure the performance of GSCM, cost financial constraints regulation changes and lack of communication as well (Deepak, Haq and Mathiyazhagan, 2014) lack of public awareness is another common barriers (Zhang, Bi, and Liu, 2009) lack of government support for adaptation of innovative technologies (Dube and Gawande, 2011) poor contribution of top management and poor transition from traditional to new techniques, and also  financial constraints (Govindan et al,2014) lack of vision and mission of the organizations towards green practices ( Deepak, Haq, and  Mathiyazhagan,  2014) inadequate knowledge  (parmar,2016) and technique of communication management ( Dashore and Sohani,2013) were also recognized as common barriers of any industries, However Da silva et al.(2018) has categories  these barriers in to the three main areas such as  economic performance, environmental performance, operational performance, knowledge & information and support & involvement.  Environmental problem become more important where industries want to focus on resources and energy utilization for environmentally sustainable supply chain. From analyzing the obstacles and their sources for effective implementation of GSCM, no separate stream acts as the only barrier which they are inter-connected and inter-dependent on each other







[bookmark: _Toc11145866][bookmark: _Toc12009525][bookmark: _Toc12529505][bookmark: _Toc12529521][bookmark: _Toc18573120][bookmark: _Toc18573186][bookmark: _Toc18933724][bookmark: _Toc19094388][bookmark: _Toc19094463][bookmark: _Toc19095192]Chapter 03-Methodology

The methodology is a systematic method to overcome an issue. It is recognized as a science of learning in what way research is to be conducted. The procedure in which researchers drive about their work of explaining, describing and predicting phenomena is known as a research methodology (Rajasekar, Philominathan and Chinnathambi, 2019) the research onion showed in figure 12. This research will drive by following research onion as the main guideline model to make an effective research design


 
Figure 10:  The research onion
[image: C:\Users\Anura\Desktop\image research.PNG]
Source: Mark Saunders, Lewis and Thornhill (2016)
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[bookmark: _Toc18933725][bookmark: _Toc19094389][bookmark: _Toc19094464][bookmark: _Toc19095193]3.1) Research Method

The research Philosophy of this research would be positivism. Under the positivism, as explained by Mark Saunders, Lewis and Thornhill (2016), a known theory is tested on the gathered data, in this research; green supply chain management theory would be tested according to the data collected.
Quantitative, qualitative and mix method are the three alternative methodological choices in the scientific research, (Saunders, Lewis, Thornhill, 2016). Methodology choice of this research-based upon the aim of the inquiry and use of findings, the researcher intended to test level of adaptation of the green supply chain practices in sugar industry in Sri Lanka by interviewing the top-level managers in all three millers. Under this practice researcher hopes to make sense of existing level of sustainable practices currently adapted in the sugar industries; therefore appropriate choice of this thesis would be qualitative because of it is nature. As explained by Saunders, Lewis, Thornhill (2016) “qualitative research is often associated with an interpretive philosophy” therefore it will be more helpful to invest questions such as why and how instead of computing exact figure using the quantitative method.  Under this method purpose of the research served well, as the objective of the research was to find what will most suitable strategies to adapt the green supply chain in sugar industry in Sri Lanka and what they considered as major obstacles on the concept as well as how to improve sugar industry in Sri Lanka according to the concept of GSCM. Only under the qualitative method, it can be answered for these questions and also as per the discussion conduct through the interview, it’s noted that the qualitative method out of it is really hard. An outline of the key steps of the qualitative research proposed by Bryman and Bell (2003) is presented in the below figure





Figure.11   An outline of the main steps of qualitative research

1. General research questions 




2. Seeking relevant site(s) and subjects 




3. Collection of relevant data 



5b. Collection of further data 
4. Interpretation of data 




5. Conceptual and theoretical work 



5a.Tighter specification of the research question(s) 



6. Writing up finding/conclusions 
7. 

Source Bryman & Bell, (2003)


As explained by Wisker (2008, p 75) qualitative research is conduct when it wants to understand the meanings, interpretations and /or to look at, describe and understand experience idea, belief and values – intangible such as these. The purpose of the qualitative research is for understanding and discovering meanings group or individual gives to a problem or issue (Creswell, 2009). “The researches through observing participants behaviors or take part in their activities interpret phenomena in term of meanings people give to them” (Schwandt, 2007; Creswell, 2003, 2011) This type of research is carried out on single subject or object, one unit or one case over a lengthy period (Cohen et al, 2007) therefore research strategy should reveal on the subject and object of the research. The various research method can be preceded as a strategy as per the journal of business logistics mainly there are eight kinds of tools for information collecting  namely interviews, literature review, surveys, content analysis, case studies, experiments, focus and observation of groups. The preliminary strategy of the research is to illustrate the concept of supply chain and the GSCM; the most suitable way of describing these concepts would be performing a literature review. To collect appropriate data and information about the sugar industry, interviews were conducted.  A reference research on best green practices adapted by sugar industry and other industries drafted for comparison with sugar industry in Sri Lanka, done the analysis based on the results in all three sugar mills in Sri Lanka and best suitable solution for the issue is deliberated by deriving an appropriate model from the theories and from the best sustainable practices adapted in other industries. Eventually, researcher concluded and recommended a strategic framework to overcome the existing problems and the best possible way of adapting the concept into the sugar manufacturing process.   

Figure 12 Methodological Choices
[image: C:\Users\anura\Desktop\Choice.JPG]
Source: Saunders, Lewis, Thornhill (2016)

[bookmark: _Toc18573122][bookmark: _Toc18573188][bookmark: _Toc18933726][bookmark: _Toc19094390][bookmark: _Toc19094465][bookmark: _Toc19095194]3.2) Research approach 

The research approach of this thesis is a deductive approach where the primary and secondary data is used to recognize the existing process and introduced the new framework (Saunders, Lewis, Thornhill, 2016) in this research, the gathered primary data of the three sugar mills in Sri Lanka is used to recognize the factors affecting to green supply chain management implementation and a new green supply chain framework is suggested after studied the theoretical framework of the green supply chain management 

[bookmark: _Toc18573123][bookmark: _Toc18573189][bookmark: _Toc18933727][bookmark: _Toc19094391][bookmark: _Toc19094466][bookmark: _Toc19095195]3.3) Research Strategy

Research “strategy is a plan of action to achieve a goal.” (Saunders, Lewis, Thornhill, 2016) This research would be a single case study because as explained by Yin (2003, cited in Saunders, Lewis, Thornhill, 2016) single case study is useful for understanding research area, in this research all the related area were studied by conducting the interviews with respective peoples in all three sugar companies, an established theory will be tested on the data gathered on a single source and can before mutated for future investigations (Yin, 2003, cited in Saunders, Lewis, Thornhill, 2016)
[bookmark: _Toc18573124][bookmark: _Toc18573190][bookmark: _Toc18933728][bookmark: _Toc19094392][bookmark: _Toc19094467][bookmark: _Toc19095196]3.4) Sampling method

Sampling can be defined as a specific principle applied to choice members of the population to be involved in the study. It has been correctly that "because many of populations of interest are too large to work with directly, technique of statistical samplings have been devised to obtained samples taken from large populations (Proctor, 2003) on the other hand since the huge size of target population, researcher doesn't have choice although to study the sum of cases of elements within the population to represent the population and touch conclusions about the population (refer the figure   13
Figure 13 Population, target population, sample and individual cases
[image: C:\Users\anura\Desktop\Sampling-in-primary-data-collection.png]
 (Saunders, Lewis, Thornhill, 2016)

[bookmark: _Toc18573125][bookmark: _Toc18573191][bookmark: _Toc18933729][bookmark: _Toc19094393][bookmark: _Toc19094468][bookmark: _Toc19095197]3.4.1) Types of Sampling in Primary Data Collection

Accordingly, to the Saunders, Lewis, Thornhill, (2016,) there are two samplings method can be identified as probability and non-probability, under the probability sampling all participants of the population has known the chance of participating in the research. Under the non- probability sampling, at the same time members of the sampling group are selected on a non-random manner, hence there is no chance for each member of the population to participate in the study. Sampling method depicted in Figure 15.
Figure 14 specific sampling methods belonging to each category
[image: C:\Users\anura\Desktop\Sampling-in-primary-data-collection1.png]
Source (Saunders, Lewis, Thornhill, 2016)
After getting a thorough understanding about the above sampling method researcher came to understand that most suitable sampling for this research is non-probability purposive sampling method because as explained by Black, 2010 in this method element chosen for the samples are taken based on the judgment of the researcher. According to the nature of this thesis population of the sugar industry is very large and the researcher obtained a representative sample by using sound judgment.




Figure 15 Purposive sampling 
[image: C:\Users\anura\Desktop\Purposive-sampling.jpg]
In this study researcher considered all the three sugar companies in Sri Lanka namely Pelwatte sugar, Sevenagala sugar and Higurana sugar as population and researcher has chosen 15 respondent among the top-level managers including the CEOs of the three industries and managers those who are directly involved for the sugar cane supply chain.
[bookmark: _Toc18573126][bookmark: _Toc18573192][bookmark: _Toc18933730][bookmark: _Toc19094394][bookmark: _Toc19094469][bookmark: _Toc19095198]3.5)  Data collection method 

The process of data collection is known as collecting information, to find answers to the problem of the research from all the relevant sources, evaluate the results and test the hypothesis. Secondary data collection method and primary data collection method are two methods that can be applied for data collection in the business research (Research methodology website) and also there is a two-group in the primary data collection namely quantitative and qualitative. Mathematical calculation or numbers do not involve for the qualitative research method and it is closely connected with words, sound feeling, and emotion colours and other components that are non-quantifiable. Ensuring the greater depth level of understanding is the aim of the qualitative studies and methods encompass questionnaires with open-ended questions, interviews, focus groups, observation, and game or role-playing, case study etc. (Research methodology website) in the other word data collection method is applied to explore a phenomenon, recognize themes and pattern and  make a conceptual framework. (Saunders, Lewis, Thornhill, 2016) .Based on the above understanding researcher chosen qualitative data collection method on this study depending on the research area and the nature of research aims and objectives. Therefore the researcher outlined questionnaire to collect the date for test the level of adaptation of the green supply chain management practices in the sugar industry in Sri Lanka by conducting an individual interview with top-level management. 
[bookmark: _Toc18573127][bookmark: _Toc18573193][bookmark: _Toc18933731][bookmark: _Toc19094395][bookmark: _Toc19094470][bookmark: _Toc19095199]3.6) Preparing the Interviews 

The questionnaires were designed based on the type of representatives to be interviewed. Top-level management including procurement managers of the three sugar millers is to be interviewed to get the awareness of GSCM among these sugar mills and to identify their opportunities for development. Initially, the questions that are planned to get answers in the interviews have been forwarded to all sugar industries to understand the main objective of the research.
[bookmark: _Toc18573128][bookmark: _Toc18573194][bookmark: _Toc18933732][bookmark: _Toc19094396][bookmark: _Toc19094471][bookmark: _Toc19095200]3.7) Preparing the questionnaire 

The entire questions for the electronic questionnaire are set to meet the main objectives of the thesis; the questions outlined would have relevance with theoretical background of the thesis stated. Multiple choices are given with some of the questions and some specific proposal to response although the interviewees were also delivered with an option of responding their own if any of the proposed answers don't accumulate despondence profile.  
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Pelwatte and Sevanagala sugar industries are the Government institute and coming under the purview of ministry of plantation, hence operations of both mills are overlooked by one CEO, therefore researcher is interviewed CEO of the pelwatte sugar / Sevanagala and CEO of Higurana sugar, as the most important person in the industry and also researcher is selected most responsible persons those who have a big responsibility and contribute to the sugar supply chain. Following table 01 shows the details of selected participants.

Table 01 Details of the interviewees 

	Position of interviewee 
	No. of Participants
	Pelwatte Sugar
	Sevanagala Sugar 
	Higurana Sugar 

	CEO
	02
	01
	
	01

	Chief operation officer
	03
	01
	01
	01

	Procurement Manager
	03
	01
	01
	01

	Harvesting/Transport/loading
manager
	03
	01
	01
	01

	Production Manager
	03
	01
	01
	01

	Total No of participant 
	15
	05
	04
	05


[bookmark: _Toc18573130][bookmark: _Toc18573196][bookmark: _Toc18933734][bookmark: _Toc19094398][bookmark: _Toc19094473][bookmark: _Toc19095202]3.10) Conducting the Interviews

Handwritten answers were getting from all the respondents. A researcher can take some photographs of process and wastes in pelwatte sugar mill with approval of the top-level management. Appointment for the interviews was confirmed with the CEO's of pelwatte/ Sevanagala sugar industry by meeting him physically. The objective of the thesis, proposal and question are handed over to them 01 weeks before the discussion. The particular interview with selected personnel’s lasted more than 05 hours and some interesting area have been touched. The interview was become easier by communicating in our mother tongue. Some questions which the few managers couldn’t reply referred to the CEO of the industry, who assisted a lot to well aware about the sugar industry process cycle and the barriers they face in adapting the GSCM. The appointment of Higurana sugar industry respondents were fixed by over the phone and questions of the interview have been E-mailed 01 weeks before. The interview with Sevanagala was carried at the administration block in Sevanagala Sugar with the respondents and it took approximately 05 hours. The questions were asked as per the questionnaire pre-arranged however lately the discussion let to flow naturally by questioning the questions which are not prearranged, however minor deviating from the objective. For the research purpose semi, structured interviews helped very well, although GSCM concept was not widely spread among all three sugar industries in Sri Lanka.it was an intensive study about the green concept assisted me to promote the knowledge about GSCM. Because of the poor knowledge of the green concept, the questions were directed into environmental general awareness and their concern towards it.
[bookmark: _Toc18573131][bookmark: _Toc18573197][bookmark: _Toc18933735][bookmark: _Toc19094399][bookmark: _Toc19094474][bookmark: _Toc19095203]3.11) Data Analysis 

The data analysis method of this thesis would be Qualitative thematic analysis this method is used because of it’s suitable for interpretation of data and is better one for the samples are predetermined and defined before the research initiates (Alhojailan.2012); According to the Guest (2012) within the qualitative research thematic analysis is one of the most common forms of analysis. “It emphasizes pinpoint, examination and recording pattern of meaning or themes within the data”. (Braun, Victoria, 2006). According to the Maguire, Delahunt (2017) “Thematic analysis of the process of identifying pattern or theme within qualitative data” As suggested by Braun, Clark (2006; P.78) thematic analysis is the leading qualitative method that should be educated as "it provides core skills that will be useful for conducting many other kinds of analysis" particularly from viewpoint of teaching and learning is an added advantage, it is a method rather than a methodology (Braun, Clarke 2006; Clark, Braun, 2013).based on the theory researcher prepared 14 Main question with sub questions in a logical way. Over the research questions, major thesis regarding the development of green supply chain in the sugar industry in Sri Lanka and reduction technique of their waste were covered in replication design. The researcher delivered extensive interview and relevant documentation within each research question. To make a better understanding, many of the data are illustrated as figure, table and the relegated questionnaire in footnotes and appendix .furthermore the researcher was able to extend is individual exposure to the problems by attending several visits to the industries. The attention forward towards to the topics was less considered by the sugar industries but the detailed and careful work on the topics was illustrated and what all the mills should strive to achieve is discussed.



 
[bookmark: _Toc18573132][bookmark: _Toc18573198][bookmark: _Toc18933736][bookmark: _Toc19094400][bookmark: _Toc19094475][bookmark: _Toc19095204]3.12) Ethic consideration

As explained by (Arifi, 2018) in any research study, the securities of the human subject over the application of proper ethical principles are significant. Under the qualitative research "ethical consideration has particular resonance" because of in-depth nature of the research process. Once conducting interview especially face to face with a vulnerable group of participants, the attention of the ethical problems become more significant. When expressing participants feelings there may be the possibility to become stress during the interviews session. The prevailing ethical guidance for undertaking qualitative research frequently provide general guidelines rather than aiming at how to use it in practice As per the Bryman, Bell (2007), there are 10 important principles connected to the ethical considerations in dissertation and this thesis researcher complied with all these principles and those principle adapted in this thesis is stated in below
1. Participant of this research  have not to be disclosed to harm in ways 
2. Given priority to the research participants for keeping respect for their dignity
3. In before the study, the researcher has obtained full consent from the participants
4. The protection of the confidentiality of the participants has ensured 
5. Sufficient level of confidentiality of the data gathered in the research has been ensured 
6. The anonymity of individuals and industries participating in the study has been ensured.
7. Any form of exaggeration and deception about research aim and objectives have been avoided 
8. Any forms of affiliation, funding sources and also any possible conflicts of interests have been declared.
9. Any sort of communication regarding the study has been done with transparency and honesty
10. Any kind of misleading information and representation of primary data finding in a biased manner have been avoided 
To do the research, as stated by Bryman, Bell (2007) following ethical consideration aspect researcher has been taken into the account.
Informed consent- Researcher provided adequate information and assurances to the individuals to take part to allow them to know the implications and to move an entirely informed well thought and decision without restriction about whether or not to participate, without the practice of any coercion or pressure  
The use of unfamiliar language, discriminatory, offensive have been avoided in the preparation of questionnaire /Interview
When conducting the study researcher treated respondents, anonymity and privacy as paramount important areas 
The researcher acknowledged works of the other writers applied in any part of the dissertation along with the use of Harvard /VPA/Vancouver referencing system as per the dissertation handbook.
Researcher maintained maximum level of objectivity in discussion and analyses over the study.












[bookmark: _Toc18573133][bookmark: _Toc18573199][bookmark: _Toc18933737][bookmark: _Toc19094401][bookmark: _Toc19094476][bookmark: _Toc19095205]	Chapter 04: Findings, Analysis/Discussions
[bookmark: _Toc18573134][bookmark: _Toc18573200][bookmark: _Toc18933738][bookmark: _Toc19094402][bookmark: _Toc19094477][bookmark: _Toc19095206]4.1) Finding from interviews in sugar industries in Sri Lanka 

During the interviews in and out of, the questionnaire was asked by the participants and they had responded with best answers according to the participants' area of knowledge, as per the questions drafted results were summarized. This would be possible to move towards the objectives and skeleton out a clear picture of the current scenario of the sugar industry and its concern towards green maturity. The results of the study are been just mentioned in the fragment and substantial discussion is conducted in the analysis fragment 
[bookmark: _Toc18573135][bookmark: _Toc18573201][bookmark: _Toc18933739][bookmark: _Toc19094403][bookmark: _Toc19094478][bookmark: _Toc19095207]4.1.1) Life cycle process of the sugar production in Sri Lanka 

The life cycle process of the sugar industry is outlined for educating about the issues uncounted during the process cycle of sugar manufacturing and the waste factors within the process are also formulated. For this process respondents of all three companies explained their process individually, Sugar manufacturing process of three companies are the same and no differences were found, all three companies facing the same problems and waste parameter also same 














Figure 16 Life cycle process of the sugar production
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[bookmark: _Toc18573136][bookmark: _Toc18573202][bookmark: _Toc18933740][bookmark: _Toc19094404][bookmark: _Toc19094479][bookmark: _Toc19095208]4.1.2) Green procurement practices in the sugar industry in Sri Lanka  

Purchasing procedure of the three sugar companies was explained by the respondents of each company. Other than the sugar cane suppliers there are considerable numbers of material suppliers and service providers are involved for the supply chain operation, among these suppliers the majority of them are located in the city of Colombo. it is too far from the three mills and due to lack of the potential suppliers in the local market all these three companies procuring considerable amount of factory and agricultural related items from international market specially from India, united kingdom and Japan, during the interview it was noticed that surrounding market of the sugar factories has not well developed for meet the sugar industries requirements completely. Therefore they have to maintained sufficient level of stock to meet the urgent requirements and they can't practice just in time concept, On the other hand, there is no sugar manufacturing and agricultural-related item producer's in the Sri Lankan market. Hence all these items imported from the international market either by the respective sugar company or their suppliers. According to these reasons they can't purchase materials and services under the competitive price, therefore purchasing cost badly affected to cost of production. Similarly, there are huge numbers of sugar cane farmers cane transporters are involved for the sugar cane supply chain. Respondents of the pelwatte sugar industry explained that properly maintaining these sugar cane farmers and transporter are the difficult task and it is badly affected by the sugarcane harvesting and transport operations. It is revealed that all sugar companies do not use any advanced technologies to communicate with sugar cane suppliers, communication channel with farmers and transporter are depending on the field assistants who nominated by the respective company. To maintain sugarcane quality all companies are conducted a cane maturity testing through agronomy section, cutting order is given to the farmer's base on particular report. When come to the other item procuring practice though all companies annually conducted a supplier registration but they do not consider 14001 certified suppliers or green suppliers when they selecting the suppliers.in addition to that, the researcher did not notice that, all three company use any advance technology or any other method for closely monitoring with the suppliers. All the purchase orders are prepared by using the papers and its contained 5 copies, respondents of the Higurana sugar says that though they have prepared purchase order by using the paper they do not submit the hard copy and they confirm the order by only sending scan copy of the respective order through email .but other two company frequently confirm the order through fax and send the hard copy along with advance payment. Researcher questioned about the trust-building method with the suppliers from the respondents of all companies, but it’s revealed that they nothing has done, any recognized trust-building practice. However respondents of the pelwatte sugar illustrated that, they have good reuse, recycling and refurbishing method, researcher had opportunity physically observed these process and come to understand that they have effectively, engage with tyres rebuilding process, due to this practice they could save millions of money by annually and also they repair many agricultural machinery items such as hydraulic hose, engine, clutch/pressure plate and many more items within their workshop without buying new items, when considering the factory side many reuse item items could be seen. But, from the Sevanagala sugar side, the researcher didn’t get a positive answer for tyres rebuilding process but they have followed some practices for repair, refurbish, re-shelling, continuously to reduce the cost. Similarity Higurana sugar also follow this practice but they did not explain their process in detailed
[bookmark: _Toc18573137][bookmark: _Toc18573203][bookmark: _Toc18933741][bookmark: _Toc19094405][bookmark: _Toc19094480][bookmark: _Toc19095209]4.1.3)  Logistic Activities in Sugar industry in Sri Lanka 

Respondents of the three sugar millers explained their sugar cane transport procedure in some cases, the sugarcane grower and haulages might be a single entity. Delivering of sugarcane to the mill weighbridge is the responsibility of farmers for sugarcane payments. .in many occasion farmers’ handover their responsibility to independent contractors, these contractors may undertake duties of sugarcane harvesting, haulage infield and deliver to the mill. Conversely, the responsibility of the mill is to ensure the suitable unloading facilities at the mill yard to minimize the delay inside the mill. However, cane transporters have to wait in a queue before offloading sugarcane at the mill yard. Lorries and tractors are used for cane transporting purpose and unloading on the first-come-first-serve basis. Significant details of the cane transport are depleted in table 02




Table 02: Details relating to the sugarcane transporting
[image: C:\Users\anura\Desktop\Capture 1.JPG]
In addition to the above information, it may take more than 24 hours to complete the entire sugarcane delivery process in pelwatte. Delivery period of the pelwatte sugar is too high with compared to the other two mills. This practice could, conversely, increase another issue. If mills faced uncertainty, as to whether they would possible to utilize full capacity for crushing. Therefore sugar companies may opt to impose higher price to compensate for uncertainty in supplying of sugarcane from farmers. Cane delivery system in pelwatte depicted in the figure.
Figure 17: sugar cane transportation systems in Pelwatte Sugar
 Growers 
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	Delivery directly from Filed to Mill



Respondents in Sevanagala and Higurana answered that they don’t have trans-loading point in their sugar mills because all the farms are located in the surrounding area, but when considering maximum cane transporting distance at Higurana sugar it’s a big responsibility for farmers to transport cane to the mill. Table 2 shows the maximum distance of cane delivery in three mills .but they do not use any trans-loading points When comes to the Pelwatte sugar, they have used one trans-loading point at Kodayana (lead distance 60 km to the mill) from this point cane transporting to mill completely handle by the private transporters and they used 25 tons capacity track to transport sugar cane to the mill. By transporting sugar cane to mill through trans-loading point, few benefits can be achieved such as transport cost can be reduced significantly and it will help to maintain steady supplies of sugarcane to the factory, it enables growers to utilize field and other resources effectively, this cause to assuring farmers to gain higher income and encourage them to continue their sugar cane growing and small scale farmers who operated by family members possible to rely on their own labourers for cane harvesting, cutting and loading operation 
Researcher questioned about the application of green logistics concept from all interviewees but though they have fair knowledge about the green concept they do not take significant step to implement these concepts practically into their logistic operation except few actions, researcher physically monitored their operation and noticed that due to overloading the sugarcane than the standard level, there are considerable amount of sugarcane waste was reported by sugarcane falling to the road and no action has been taken to collect this sugarcane or avoid such situation, on the other hand, due to bad road condition and overloading accidents were frequently happening, this is cause to delay of transporting cane to mill and sugarcane quality also become diminished 
Higurana sugar used an innovative the best practice known as Dolly system for cane transportation. The dolly fleet which they use encompasses one truck-tractor and three sets of interlink trailers, the truck-tractor come to the filed with an empty sets of trailers then replace with loaded trailers waiting on the field, this process is more cost-effective method since energy reduction is 1:3, and a good solution for reduced long queue. To minimize the energy usage pelwatte sugar has deployed 50 no of 25 tons truck for delivering the cane from Kodayana where the longest distance loading point to the mill. Respondents of the Sevanagala sugar explained that they do not use any strategies to reduce the energy consumption due to all sugarcane grower are located in the surrounding area and within 2 or 3 hours they can complete their delivery operation.

All respondents confirmed that they do not have proper information and communication systems within their logistics operation, due to inadequate collaboration and coordination with members of the cane supply chain, all three sugar companies partly responsible for the inefficiencies such as poor vehicle utilization and over-fleeting, huge mill queue delay, low vehicle efficiency, high burn to crush delay. Senior manager of the all three sugar millers will have to capture and present adequate information and discourse any communication bottleneck to establish a strategic plan for mitigating these issues and holistic approach with the intervention of developing for efficiencies to minimize the cost  
[bookmark: _Toc18573138][bookmark: _Toc18573204][bookmark: _Toc18933742][bookmark: _Toc19094406][bookmark: _Toc19094481][bookmark: _Toc19095210]4.1.4) Green waste and their disposal methods

All three sugar mill in Sri Lanka don’t follow ISO standards, few respondents stated that implementing the standards in the supply chain is a difficult task since it would affect their production of sugar. Solid waste and liquid waste both waste are obtained in the sugar industry, sugar cane tops & trash, bagasse, bagasse ash and press mud, filter paper, sludge are main solid waste, in addition to that, wooden flack, scape iron, damaged irrigation pipe, removed boiler tube, worn-out tyres, used plastic can, warn out automobile batteries, removed sugar machinery spares, automobile spares, used papers, used welding rod etc. then they explained, some liquid waste such sewerage systems of chemical waste which apparently deliver these wastes to a stabilization lagoon, one respondent in pelwatte sugar industry illustrated that during the process of fertilizer application huge amount of polypropylene bags are scrapped (approximately 70,000 bags per year in pelwatte sugar).The effluent water is another major waste obtained in the sugar industry which comes out from various places such as factory workshop, mill area, production area, Boiler. This water has a greater level of BOD and COD value (COD value is in between 5000-6000mg/l) so it’s essential to reduce this values of the effluent water before it is being discharged to the environment unless otherwise, it will be very harmful to the other water resources and the living organisms. 








Figure 18 Identification of the major waste in the sugar production process
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The method of disposal described by the respondents that they are in conscious about the environmental impact produced by their method of disposal. The respondent from the Higurana sugar explained that many of the solid waste is sold to the second market as a scrap and this process happened in every year once the substantial amount of scraps are accumulated, but in Sevanagala and pelwatte sugar, this process is not done systematically, due to this reasons huge amount of waste is accumulated in the stores premises. The evidence of the wastes in pelwatte sugar is shown in below figure 20



Figure 19      Waste identified in Pelwatte Sugar industry

[image: C:\Users\anura\Desktop\IMG_20190815_093200.jpg] [image: C:\Users\anura\Desktop\IMG_20190815_093349.jpg]
Pelwatte sugar industry a has an effective effluent water treatment plants to treat the effluent water, process diagram of the pelwatte sugar is shown in figure 












Figure 20 Effluent process flow diagrams in pelwatte sugar
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Wood flank, polypropylene, waste papers are disposed of through burning in all three industries. The figure   shows evidence of the disposal method in pelwatte sugar industry


Figure 21 Disposal methods in sugar industries 
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4.2) Data Analysis 
[bookmark: _Toc19094408][bookmark: _Toc19094483][bookmark: _Toc19095212]4.2.1) Analysis of respondents working experience  

Figure 22: Experience of the respondents 



According to the above chats, 54% of respondents have an experience 10 to 15 year in the sugar industry and 13% are in the group of 0 to 5 and 15 above meanwhile 20% were reported experience group 5 to 10
[bookmark: _Toc18573140][bookmark: _Toc18573206][bookmark: _Toc18933744][bookmark: _Toc19094409][bookmark: _Toc19094484][bookmark: _Toc19095213]4.2.2)  Analysis of level of Green Procurement practices in Sugar Industry in Sri Lanka  

The following tables 03 illustrate the interview results of the green procurement activities of the three sugar companies in Sri Lanka; 




Table 03 Analysis of Interview data in the green procurement
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[bookmark: _Toc18573141][bookmark: _Toc18573207][bookmark: _Toc18933745]Figure 23: Graphical analysis of green procurement practices 



Figure 23 showed the level of green procurement practices adapted by the sugar industry in Sri Lanka. According to the graphical analysis, 56% of activities are far behind the green concept and it is revealed that only 44% complied with the green procurement activities

[bookmark: _Toc18573142][bookmark: _Toc18573208][bookmark: _Toc18933746][bookmark: _Toc19094410][bookmark: _Toc19094485][bookmark: _Toc19095214]4.2.3) Green Manufacturing Activities

The table 04 illustrates the interview results of the green manufacturing activities, which are currently practicing by the three sugar companies in Sri Lanka. 
Table 4: Analysis of Interview data in the green Manufacturing 
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Figure 24 Graphical analyses of the Green manufacturing activities in Sri Lanka 
	

According to the above analysis green manufacturing activities implemented by the sugar industry in Sri Lanka reported as 44% as a whole and 56% green manufacturing activities do not follow by them
[bookmark: _Toc18933747][bookmark: _Toc19094411][bookmark: _Toc19094486][bookmark: _Toc19095215]4.2.4) Analysis of green Logistic activities in the sugar industry in Sri Lanka

Table 5 is tabulated, based on the data collected through the interview from the expertise of relevant field in all sugar companies. According to the sense of the researcher; distinguished the rating as weak, medium and strong based on the data gathered from respondents






Table 5 Current activities in green logistic 
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Figure 25 Graphical analyses of the Green logistics activities in Sri Lanka



According to the above analysis, 60% of the logistic activities in the sugar industry in Sri Lanka far below the green logistic concepts and 35% of green logistics activities are in the medium level, an acceptable level of green logistic practice is 7%.

[bookmark: _Toc18573144][bookmark: _Toc18573210][bookmark: _Toc18933748][bookmark: _Toc19094412][bookmark: _Toc19094487][bookmark: _Toc19095216]4.2.5) Analysis of green waste management in sugar industries in Sri Lanka 

The data tabulated in Table 6 were collected during the interview in each sugar company
Table 06 waste management systems in the sugar industry
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Figure 26 Graphical analyses of the environmental impact in waste management 
[bookmark: _Toc18573145][bookmark: _Toc18573211][bookmark: _Toc18574571]


Figure 26 illustrated the environmental impact in waste management activities in Sugar industries in Sri Lanka. According to analytical data, it is revealed that 60% of the activities are creating high impact to the environment, 24% of activities are reported as green activities, and percentage of low impact and very high impact are 8%  

[bookmark: _Toc18573146][bookmark: _Toc18573212][bookmark: _Toc18933749][bookmark: _Toc19094413][bookmark: _Toc19094488][bookmark: _Toc19095217]4.2.6)  Analysis of reverse Logistic practices in sugar industries in Sri Lanka 

The data tabulated in Table 7 were collected during the interview in each sugar company
Table 07 Reverse logistics activities in the sugar industry in Sri Lanka
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Figure 27 Graphical analyses of the energy & water saving through the reverse logistic 



Figure 4.5 showed the energy and water saving in the sugar industry in Sri Lanka through reverse logistics activities. According to the graphical illustration 34% of the activities, assisted to the industry to save energy and water in high portion and 35% reported low saving, 33% do not help save energy and water.

[bookmark: _Toc18933750][bookmark: _Toc19094414][bookmark: _Toc19094489][bookmark: _Toc19095218]4.2.7)  Green Strategies adapted by other industries against the sugar industries in Sri Lanka

The data tabulated in Table 7 were collected during the interview in each sugar company.






Table 07 Green strategies adapted by the Sugar industry in Sri Lanka compared to other industry
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Figure 28 Graphical analyses of the green strategies adapted by sugar industries in Sri Lanka


[bookmark: _Toc18573147][bookmark: _Toc18573213]
The figure 4.6 reflect that Sri Lankan sugar industry adapted with the green strategies with compared to the best available strategies as per the literature is 24% and they have somewhat follow some strategies as a percentage as its show 9 %. 
[bookmark: _Toc18933751][bookmark: _Toc19094415][bookmark: _Toc19094490][bookmark: _Toc19095219]4.3) General maturity /understanding of the Green supply chain 

The sugar industry in Sri Lanka only focuses on the domestic market, due to those reasons they don’t have any motivation to green their supply chain during the interview, and the level of maturity on environmental impact in Sugar industry is in a very far below, it’s proven clearly in figure 4.6. They have implemented few strategies to reduce the environmental impact. For instance Higurana sugar have high concern about their one of the major waste know as Bagasse ash which is created huge environmental impact to the surrounding area. On last year they have implemented Bagasse ash arrestor for controlling this issue by investing Rs. 130Mn. and Pelwatte sugar mills is controlling their effluent water successfully by treating effluent water through effluent water treatment plant, but Sevanagala sugar company does not follow this practice The respondents of all three companies emphasis that ISO 9001 and 14001 is a crown for the company which is useful for reducing the waste and improve the profit because of none of the companies didn’t apply effective waste management systems in their supply chain.

Figure 29 Knowledge of the supply chain management 




[bookmark: _Toc18573148][bookmark: _Toc18573214][bookmark: _Toc18933752][bookmark: _Toc19094416][bookmark: _Toc19094491][bookmark: _Toc19095220]4.4) Adaptation in the green supply chain in the sugar industry 

The respondents trust that the sugar industry in Sri Lanka would be able to adapt the green concept and get a thorough understanding of the environmental impact in their forthcoming. Currently, they don’t practice any GSCM but they are willing to implementing it. As explained by Sangwan K.S (2011) barriers for implementing green supply chain are tested with all three companies, to recognize which would be their key barriers for adapting green concept into their concern. The table illustrated the barriers marked by respondents of three sugar companies.










Table 08: interview result of the barriers adapt to GSCM in Sugar industry in Sri Lanka
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Figure 30 Barriers to adopting green supply chain in the sugar industry in Sri Lanka

Figure 30 showed the interview result of the barriers to adapt the GSCM in the sugar industry in Sri Lanka. According to the chats, it's indicated that 69% of the answers were received negatively and 31% received as positive answers. Respondents in all three companies answered that Government support would be a major barrier for adapting GSCM. The respondents say that if the Government assist financially or reduction of taxes or enhance subsidiaries would be useful in adapting the green supply chain. One respondent of pelwatte sugar openly stated that it is essential for them to invest more capital for going green, without big investment it is difficult to become green another respondent of pelwatte clearly described that they need to install a “Bagasse ash arrestor” which is highly required for avoiding the spreading of bagasse ash but the issue is that the cost of installing Bagasse ash arrestor is considerably high, the respondent of Sevanagala explained that they have a “Bagasse ash arrestor” and they could control 80% of the ash spreading to the outside areas and he added that they need staff training on environmental issues for successful implementation of GSCM.


[bookmark: _Toc18933753][bookmark: _Toc19094417][bookmark: _Toc19094492][bookmark: _Toc19095221]4.5) Discussion on findings 
[bookmark: _Toc18933754][bookmark: _Toc19094418][bookmark: _Toc19094493][bookmark: _Toc19095222]4.5.1) To understand the concept of Green supply chain management and different frameworks of Green supply chain management.

The existing literature of GSCM and its different frameworks were critically evaluated in order to getting understand of the concepts of green supply chain management .after studying the green supply chain framework researcher tested the green supply chain activities which consist of green procurement, green manufacturing, green distribution, waste management and reverse logistics as it is more concern in the process of sugar manufacturing. According to the literature, the researcher found that the sugar manufacturing process is a vast area and resources intensive operation such as water and energy and also a huge amount of waste generated throughout the supply chain. Therefore researcher thoroughly studied entire life cycle of the sugar manufacturing process with a view to identify the financial, environmental and social impacts, as far as a sugar industry waste elements are concern it is directly affected to the rigorous environmental and financial impact, therefore, researcher critically evaluate the available best practices for effectively manage those events and tested  relevant theories with the current practices in sugar industry in Sri Lankan context, in order to meet the research aim and objectives .
[bookmark: _Toc18933755][bookmark: _Toc19094419][bookmark: _Toc19094494][bookmark: _Toc19095223]4.5.2) The critically evaluation of the level of importance or relevance of those elements in sugar industries in Sri Lanka.

Table 09 Benefit achieving after implementing GSM
	BenefitsQualitative Benefit


	The way of achieving the benefit after implementing GSCM

	
	

	Uplifted working condition
	By implementing the proper GSCM system following benefit can be reached
Better  communication among the supply chain members 
Easy to work with advanced technologies than the historical system
Develop the awareness about green concepts and able to  work accordingly 


	Better organization in public 
	Recognized as  a ISO certified company, green labeling 

	 Enhance staff morale 
	Working with advanced technology, pleasant working environment will help to boost the staff morale, 

	Improve customer Satisfaction / loyalty 
	Ensure the sugar cane quality ,minimize the delay such as cane delivery period, easy to work due to use technology such as mechanical harvesting  instead of manual harvesting,

	Improving or establishing brand value 

	Under the green certification brand value of the sugar and ethanol can be increased in the local market, market price of the sugar and ethanol in Sri Lanka, always depending on the import sugar price, therefore green certification will help to inspire customers to buy green product with higher price

	Developed market opportunity 
	Waste of sugar manufacturing can be used as raw material for making many more products. Such as Sugar trash & bagasse, filter mud, can be used for making bio fertilizer, bagasse can be used as energy and excess can supply to the national grid, molasses can be used to manufacture ethanol, ethanol is a good substitute for fossil fuel.

	Enhance product performance 
	By applying advanced such as automation, mechanical harvesting product performance can be increase   

	Decreased Liabilities 

	Sugar industry in Sri Lanka has big social responsibilities because of the environmental pollution such as air emission, bagasse ash, and water contamination etc.by implementing a better environmental management system. ,liabilities can be minimized 

	
Lowered waste management cost Quantitative benefits    (Waste related)
		



	The waste management cost would be automatically reduced once the effective waste management system is implemented 

	Dropped waste categorization cost

	If the sugar industry in Sri Lanka effectively adapted the 5Rs concepts. then they can  minimize the disposal quantity, therefore, when the amount of disposal become less and this leads to reduce the cost of waste categorization

	Lowered waste treatment cost
	According to the literature review, Waste treatment is the biggest issue in the sugar industry in Sri Lanka. There is huge amount of solid waste and liquid waste generated in the process of sugar manufacturing, by effectively implementing the proper waste management system; cost of waste treatment can be minimized at greater level. Effluent  water treatment is a good example in the sugar industry for waste treatment

	Lowered waste disposal cost
	Effectively implementing the 5RS concept, the amount of disposal can be minimized then cost of the disposal also drops down proportionately. spend wash transportation cost is the best example in the sugar industry in Sri Lanka ,but spend wash can be reused effectively  for making  bio-fertilizer

	Lowered waste storage cost

	Effectively implementing the 5RS concept,  the amount of disposal can be minimized then cost of the disposal can be proportionately drop down, in the sugar industry spend considerable amount for money for  maintain bagasse such as  cost of storage , machinery cost for moving bagasse for stores yard, 




	Quantitative Benefits (Life cycle-related)




	


	Lowered transportation cost

	When effectively implementing the 5RS concept. The amount of disposal can be minimized then the cost of the disposal also drops down proportionately. Spend wash transportation cost is the best example in the sugar industry in Sri Lankan context, for this purpose sugar companies spend huge amount of money.  but spend wash can be reused effectively  for making  bio-fertilizer, if doing so  then they can reduce the transportation cost

	Decreased packaging cost

	Usage of green packing material encourages to recycling and reuse programs therefore packaging cost can be minimized by green packaging concept.
 Source  Ninlawn, et al, (2010) 

	lowered cost of production/ Low maintenance cost
	When effectively managing the reverse logistics process in the sugar industry in Sri Lanka .then they can minimize the usage of water and energy. According to the literature review, the sugar manufacturing process is water and energy-intensive process. therefore, these elements cause to increased production cost, the best example for reverse logistics is effluent water treatment plant, hot water cooling plant and apply the 5Rs system also helps to minimize the cost of production, use of bagasse for energy generation, tyre rebuilding process few examples for 5Rs

	minimizing the overall cost of the organization

	By applying the concept of green procurement, green manufacturing, green distribution, reverse logistic, investment return sugar industry can reduce the overall cost and enhance the efficiency.



[bookmark: _Toc18933756][bookmark: _Toc19094420][bookmark: _Toc19094495][bookmark: _Toc19095224]4.5.3) Investigate current Green supply chain strategies adapted by sugar industry compare to other industries.

Researcher has done intensive research about the best practices against the green supply chain management which are available in the academia and tested those practices with the sugar industries in Sri Lanka. According to the analysis in section 4.2.6, it’s revealed that sugar industries in Sri Lanka did not follow those practices and neglected most possible practices. If they adhere with these practice they and minimize their cost of production tremendously while reducing the environmental impact.


[bookmark: _Toc18933757][bookmark: _Toc19094421][bookmark: _Toc19094496][bookmark: _Toc19095225]4.5.4) Establish a strategic framework to improve the adaptation of Green supply chain in the sugar industry

The proper recognition of barriers and strategies of adapting GSCM could be useful for the successful adaptation of GSCM in Sugar industries. As emphasized in the literature review. GSCM assistances to develop the economic and environmental performance of the industries at different stages, as it encompasses green procurement, green manufacturing, waste management, reverse logistic, and financial management (Gandhi et al., 2015). Likewise, it is essential to carefully evaluate the major elemental levels which are complicated in adaptation of SCM like product life cycle, operational life cycle, and waste reduction, the successful reverse logistics has plays significant roles in supply chain management. According to the (Sarkis 2003) reverse logistic helps product recycling, remanufacturing and reusability. But there are various barriers to adapting GSCM in sugar industries those are discussed in section 4.5.The strategies for adapting GSCM consist Subsidiaries of Government, Top-level Management commitment, effective reverse logistic, managing the finance efficiently, enhancing public awareness about the environmental impact, effective waste management and technique of reusable. The figure depicted flow chart with three key units by observing six key components of GSCM, barriers connected to each element and strategies to mitigate said barriers. The introduced strategic framework will assist all the stakeholders of the sugar supply chain as well during the implementation and adaptation of sugar SCM 




[bookmark: _Toc11145869][bookmark: _Toc12009527][bookmark: _Toc12529507][bookmark: _Toc12529523]
 Table 10 Strategic Framework for green supply chain management 
76

12


100

75
Management of Information 
Green supply Chain Planning
Assets Management 
Waste Management 
Green Procurement 
Component
Strategic Framework for Green supply chain Management 
*Inadequacy of monitoring and measuring supplier’s environmental performance
*Difficult to maintaining environmental suppliers 
*Unavailability of technical support / expertise
*Cost and financial constraint to encourage green products/green process
* Inadequacy of supplier commitments/ Dislike to information sharing


*comply with certification of environmental management (ISO14001)
* Supplier development
*introduce environmental friendly packaging and transportation 
*Collaboration/coordination with suppliers for designing and development of green product

*Inadequacy support from Government to adapt environmental friendly policies

*Poor effective environmental measures 
*Unavailability of technical expertise for planning effective green strategies 
*Restrictive companies’ policies towards product /process stewardship
*Poor customer awareness and pressure about GSCM
Inadequacy of top level management commitment in adaptation of GSCM

 * Getting subsidiaries from Government 
* Top level management Commitment
*Integration with supply chain members
*Effective Green Supply Chain Management
* uplifted the awareness about green practices
*poor integration of It systems
*Lack of new advanced technology, advance processes awareness 
* Insufficient cooperation within the inter department in communication


*Absence of skilled human resources 
*Cost and Financial constraints 
* Absence professional expert to green system
*A lesser amount of involvement for environmental related meeting and program 
*Inadequate   training facility /institution for training and monitoring the environmental performance 









*insufficient waste management and  energy management system  in the industry
* Lack or unavailability of cooperate social responsibility (SCR)
*Huge cost incurred during the hazardous waste disposal 








*Introduced advanced IT technology and tools 
*Use of fully automated systems
*Enhance information sharing 


*Improvement of trained and skilled manpower 
*Proper management of material and storage
*Transfer of environmentally specific technologies/ innovation from customer to suppliers




*proper management of pollution and hazardous prevention
* Awareness about effective waste management practices to reduce /reuse/recycles among the customers and suppliers 





Barriers/Current status
Strategies


[bookmark: _Toc18933758][bookmark: _Toc19094422][bookmark: _Toc19094497][bookmark: _Toc19095226]5) Conclusion and Recommendation
[bookmark: _Toc18933759][bookmark: _Toc19094423][bookmark: _Toc19094498][bookmark: _Toc19095227]5.1) Conclusion

This research focused to introduce a strategic framework to adapt the green supply chain management in the sugar industries in Sri Lanka. The philosophy of this study was positivism and green supply chain management theories were tested with the data which was gathered through the interviews conducted with top-level managers in the sugar industry in Sri Lanka.in order to understand of the green supply chain management and its different framework researcher critically evaluate the literature review. Questionnaires were formulated based on the theory. The outcome of this research concluded that current practices of green supply chain management and the knowledge of the green concept are far behind with tested theories. Without Government support,   cost and financial constraint and lack of technology are the factors affecting to the successful implementation of the green concept. Due to lack of literature available in the local context regarding the subject tropic, therefore all the literature collected from the research done in the international context.
 However, this research concluded that there range of benefit that can be achieved after adaptation with green supply chain management. Cost of production is the burning issue in the sugar industry in Sri Lanka; the researcher believes that successfully implementing all elements of the GSCM, the sugar industry in Sri Lanka can turn their operation into the sweet success.  
Furthermore, this study stressed that the involvement of government is a key factor for Furthermore, in order to implement the GSCM in Sri Lankan context, the author believes that Government interference is a major factor as well as Government should motivate not only the all the stakeholders but also the community by introducing the green policies. In addition to that, the government should impose tax relief for the sugar industry in order to avoid the cost barriers to encouraging them to adapt with GSCM. On the other side, top-level management of the sugar industry should take the necessary step to encourage the stakeholders by educating them about the GSCM concept,      
    In order to achieve this task intensive training programme have to be conducted by deploying the well-educated resources person because the author believes that without changing the attitude of stakeholders green concept never been achieved.
[bookmark: _Toc18933760][bookmark: _Toc19094424][bookmark: _Toc19094499][bookmark: _Toc19095228]5.2) Recommendation

[bookmark: _Toc18933761][bookmark: _Toc19094425][bookmark: _Toc19094500][bookmark: _Toc19095229]5.2.1) Introducing advanced technology for entire sugarcane supply chain

In the literature review, Dube and Gawande, (2011) highlighted that lack of government support for adaptation of innovative technologies is the main barrier, in this study; it is clearly observed in the sugar industry in Sri Lanka. Hence the government of Sri Lanka should establish the single entity for introducing the innovative technologies to the sugar industry in Sri Lanka. The researcher noticed that poor technology makes huge barriers to successfully implementing green supply chain management in the sugar industry, in order to minimize the environmental impact and improve the sugarcane quality, Sugar industry should shift from manual harvesting system to mechanical harvesting system, because of under the manual harvesting system, sugarcane burning is frequently happening in Sri Lankan sugar industry, this creates a huge environmental impact as well as its badly affected to the sugarcane quality.
 Also, in this study, it’s apparent that due to the lack of advanced technology sugarcane transporting system and outdated procurement management system are making big barriers to adapting GSCM. Therefore top-level management of the sugar industry should adapt with advanced technology by consulting the expertise from such field 
Furthermore, the researcher understood that by reviewing the literature, waste of the sugar industry can be managed by applying the advanced technology, developed countries in the world such as Brazil effectively manage their waste. Therefore the Government should closely monitor these technologies by appointing the professional institute, and  by giving financial assistance  them to adapt to the technology


[bookmark: _Toc18933762][bookmark: _Toc19094426][bookmark: _Toc19094501][bookmark: _Toc19095230]5.2.2) Increase the awareness of the Green supply chain management 

This study has shown that lack of public awareness about green supply chain management is one of key barrier for successfully implementing the green supply chain management and  it was confirmed when evaluating the literature by Zhang, Bi, and Liu, (2009).and also it is noticed that unavailability of professionals in the sugar industry field with expert knowledge and also it's is observed that Government or any other professional Institute, didn’t take any step to develop within the Sri Lankan academia. Therefore the researcher recommends taking the necessary step to develop awareness within the Sri Lankan sugar industry by getting assistant of the sugar research institute as a Government institute. 
The Government of Sri Lanka should make necessary arrangement to incorporate green technologies and value of green initiatives into the formal educational curriculums. By doing so, researcher believes that the professionally qualified personnel will joint to the sugar industry with a positive attitude of green supply chain management. 
The professional institute of Sri Lanka should join hands together for implementing a forum to discuss the Green supply chain concepts and necessity of implementing the green concepts within the sugar industry, .this will help to knowledge boosting among the professionals those who currently engage within the field of sugar.
 Also, from the professionals who expert in the field of GSCM, subordinate and peer who are working within the industry should obtain the knowledge of the green supply chain management by conducting informal discussion and top-level management should motivate the staff for having these knowledge-sharing programmes.
[bookmark: _Toc18933763][bookmark: _Toc19094427][bookmark: _Toc19094502][bookmark: _Toc19095231]5.2.3) Adaption to the best environmental management system

In academia, ISO 14001, 9001 and environmental audit are widely discussed as the best environmental system. Many of the industries are now required to reconsider managerial behavior’s, towards the green practice. In the literature review by Vachon, Klassen, (2008), this has widely discussed. In this study; the researcher didn’t recognize any EMS applied in the sugar industry in Sri Lanka. Therefore the Government and the senior management should collaboratively discuss this matter and implement the ISO 14001 or 9001 or any the suitable EMS system, it’s mandatory to introduce the green policy such as carbon policy to the sugar industry by Government of Sri Lanka, by doing this, then sugar industry can reduce their huge environmental impact which is frequently happening.
[bookmark: _Toc18933764][bookmark: _Toc19094428][bookmark: _Toc19094503][bookmark: _Toc19095232]5.2.4) contribution to the academia 

It was hard to find academic researches done in green supply chain management in the Sri Lankan Context. Hence, this study contributes clear insight for future studies under the area of Green supply chain management, as well as gives a clear insight into the knowledge base of the green supply chain management of study. moreover, factors and figures which have identified in this study that are effect to successfully implementation of GSCM could be applied to further research about the GSCM in other industries, especially in agriculture and manufacturing industry. Further, the author believes that this study would give a clear picture to understand in the nature of the sugar industry in the Sri Lankan context, and also policymakers can effectively use the information to develop their not only academic policy but also social policies incorporating green initiatives    










[bookmark: _Toc18573150][bookmark: _Toc18573216][bookmark: _Toc18933765][bookmark: _Toc19094429][bookmark: _Toc19094504][bookmark: _Toc19095233]6) References 

Agi, M.A.N., Nishant, R., (2017). Understanding influential factors on implementing green supply chain management practices: an interpretive structural modeling analysis. J. Environ. Management, 188, 351-363.

Akili, E. (2009). Green supplier selection criteria. Supply Chain Systems, 36(4), 7917-7927.Research methodology Available at https://research-methodology.net/research-methods/data-collection/

Arifi.S.R.M (2018) Ethical considerations in a qualitative study, international Journals of care scholars, available at https://www.researchgate.net/publication/328019725

Azevedo. S. G, Carvalho, H. & Cruz Machado, V. (2011 p.850-871). The influence of green practices on supply chain performance: A case study approach. Transportation Research Part E: Logistics and Transportation Review, vol.47, no.6.
 Balakrishnan. M, Batra, V.S, Valorization of solid waste in sugar factories with possible application in India: A review. J Environ. Manage. 92 (2011) 2886-2891.

Bhat, S.A.  Singh, J, Vig. A. P. (2014) Genotoxic assessment and optimization of pressed with the help of exotic earthworm Eisenia fetida. Environ. Sci. Pollut
.
Bhat. S.A, Singh, J, Vig .A.P (2016) Management of Sugar Industrial Wastes through Vermitechnology, International Letters of Natural Sciences 

Black, K. (2010) Business Statistics: Contemporary Decision Making 6th edition, John Wiley & Sons
Braun, Virginia; Victoria Clarke (2006) "Using thematic analysis in psychology". Qualitative Research in Psychology, 
 Canadian Sugar Institute website, Cane Sugar Refining, (2015) available at http://www.sugar.ca/Nutrition-Information-Service/Educators-Students/Purification-of-Sugar/Cane-Sugar-Refining.aspx/

Cao, Y., Shibata.S, Fukumoto.I (2006 P.423-429) "Mechanical properties of biodegradable composites reinforced with bagasse fiber before and after alkali treatments" Composites part A: Applied science and Manufacturing

Carlson, D. & Lingl, P. (2008 p. 29) Doing business in a New Climate: A Guide to Measuring, Reducing and Offsetting Greenhouse Gas Emissions. Canada, David Suzuki Foundation.

CCME, the Canadian Council of Ministers of the Environment Solid Waste management Task Group (1995 46-53).Small Scale Waste Management Models for Rural, Remote and Isolated Communities in Canada, UMA Environmental, Saskatchewan, Canada Chain management. J. Clean. Prod. 
Chan, R.Y.K, et al, (2012 p.621-630) Environmental orientation and corporate       performance: the mediation mechanism of green supply chain management and moderating effect of competitive intensity. Ind. Market. Manage. 

Chiou, T., Chan, H., Lettice, F. and Chung, S. (2011 p 822-836). The influence of greening the suppliers and green innovation on environmental performance and competitive advantage in Taiwan, Transportation Research Part E: Logistics and Transportation.

Christopher, M. (2005, p. 17).Logistics and Supply Chain Management: Creating Value-Adding Networks. 3rd. Great Britain, Pearson Education Limited, 

Da Silva, F. C., Shibao, F. Y., Barbieri, J.C., Librantz, A. F. H and Santos, M. R (2018), Barriers to green supply chain management in the automotive industry

Damert, M., Arijit, P & Ruoert, B. (2017) Exploring the determinants and long-term performance outcomes of corporate carbon strategies, Journal of Cleaner Production, 160, 123-138 Available at https://doi.org/10.1016/j.jclepro.2017.03.206

Directive 2008, Directive 2008/98/EC of the European Parliament and the Council on Waste and Repealing Certain Directives, Official Journal of the European Union

Emmett, S. & Sood, V. (2010 p. 4-5) Green Supply Chains, 1st ed. West Sussex, John Wiley & Sons Ltd, 

Wwf.panda.org.Sugar and the Environment - Encouraging Better Management Practices in Sugar Production and Processing available at
http://wwf.panda.org/?22255/Sugar-and-the-Environment-Encouraging-Better-Management-Practices-in-Sugar-Production-and-Processing/


Researchgate.net, Environmental and economic performance improvement through green supply
 Ethical Considerations in Qualitative Study, (2019) Available at 
https://www.researchgate.net/publication/328019725_Ethical_Considerations_in_Qualitative_Study 
warwick.ac.uk, Ethical-Sugar, (2012) Sugarcane and the global land grab: A primer for producers and buyers, available at http://www2.warwick.ac.uk/fac/soc/pais/people/richardson/publications/sugarcane_and_the_global_land_grab.pdf/

Food and Agriculture Organization website (2015), Crop Water Information: Sugarcane, available at http://www.fao.org/nr/water/cropinfo_sugarcane.html 

Ghobakhloo. M, Tang S.H. N, Zulkifli and Ariffin M.K. A. (2013), an Integrated Framework of Green Supply Chain Management Implementation, International Journal of Innovation, Management and Technology, 
Gharfalkar, M.,et al.( 2015). Analysis of waste hierarchy in the European waste directive 2008/98/EC, Waste Management, 39, 305-313

Govindan, K., Rajendran, S., Sarkis, J, & Murugesan, P. (2015 p 66-83). Multi-criteria decision making approaches for green supplier evaluation and selection: a literature review. Journal of Cleaner Production available at 
https://doi.org/10.1016/j.jclepro.2013.06.046

Guest (2012 p. 11.). Applied thematic analysis, Thousand Oaks, California: Sage 
Guillemin. E, Le Gal, P.Y, Meyer, E and Schmidt, E. 2003, assessing the potential for improving mill area profitability by modifying cane supply and harvest scheduling: A South African case study Proceedings of the South African sugar technologies association, Durban, RSA 77:566-577 

Hervani. A. A., Helms, M. M., & Sarkis, J. (2005). Performance measurement for the green supply chain management Benchmarking: An International Journal, 330-353

Higgins. A.N Antony. G, Sandell. G, Davies. I, Prestwidge, D and Andrew, B. (2004) A framework for integrating a complex harvesting and transport system for sugar production, Agriculture systems 82:99:115

Hoskin. P, (2011, p.16) Why business needs to green the supply chain University of Auckland Business Review, vol.13, no.1, 

Hsu, C., Tan, K. and Zailani, S. (2016) Strategic orientations, sustainable supply chain initiatives, and reverse logistics. International Journal of Operations & Production Management, 36(1), 86-110. 

Indicators affecting per capita income and sectoral growth: Evidence from a panel of selected global ranked logistics countries. Environmental Science and Pollution research

International Land Coalition,(2011) Tirana Declaration, available at  http://newsite.landcoalition.org/en/tirana-declaration/

Jabbour, A. B. L. D. S., Jabbour, C. J. C., Latan, H., Teixeira, A. A. & De Oliveira, J. H. C. (2015 pp.39-51.). Quality management, environmental management maturity, green supply chain practices and green performance of Brazilian companies with ISO 14001 certification: Direct and indirect effects. Transportation Research Part E: Logistics and Transportation Review, vol.67.
Jiange, TAO. 2008. Researches on Establishment Model of Green Logistics System. 
[Online] Science Innovation Academic Frontier 
Available at: 
http://www.bmtfi.net/en/search/index.php?key=Researches+on+establishment+model+of+green+Logistics+system+&x=19&y=12

Keivanpour, S., Kadi, D. and Mascle, C. (2015) End of life aircrafts recovery and green supply chain (a conceptual framework for addressing opportunities and challenges) Management Research Review, 38(10), 1098-1124

Khan SAR, Dong Q. (2017) Impact of green supply chain management practices on firms’ performance: An empirical study from the perspective of Pakistan. Environmental Science and Pollution Research 

Kirchoff, J., Tate, W. Mollenkopf, D. (2016).The impact of strategic organizational orientations on green supply chain management and firm performance, International Journal of Physical Distribution & Logistics Management, 46(3), 269-292.

Kuo, T., Hsu, C. and Li, J. (2015).Developing a green supplier selection model by using the DANP with VIKOR. Sustainability, 7, 1661-1689.: 


Lee, S.Y. (2015).The effects of green supply chain management on the supplier’s performance through social capital accumulation, Supply Chain Management: An International Journal, vol.20, no.1, pp.42-55. Production, Agricultural Systems 82: 99-115.

Loh, Y.R. Sujan, D, Rahman, ME, Das, C.A. (2013) “Sugarcane bagasse, the future composite material: A literature review” Resources, Conservation and Recycling, 25, 14-22, 

Luz, S. M., Del Tio, J., Rocha, G. J. M., & Gonçalves, A. R. (2008) Cellulose and cellulignin from sugarcane bagasse reinforced polypropylene composites: Effect of acetylation on mechanical and thermal properties. Composites Part A: Applied Science and Manufacturing, 39(9), 1362-1369

Mafalda.R (2015) The Use of Sugarcane Bagasse-Based Green Materials for Sustainable Packaging Design, Indian Institute of science, Bangalore available at
 https://www.researchgate.net/publication/27059060/


Mahalik, N. P.; Nambiar, A.N. “Trends in food packaging and manufacturing systems and technology” Trends in Food Science & Technology, 2121(3), 117–128.2010 
Maya, J. J., Sabu, T,(2008) "Biofibres and biocomposites." Carbohydrate Polymers 71.3: 343-364. 

Ng, S.T., Wong, J.M., Skitmore, S., Alin, V. (2012) Carbon dioxide reduction in the building life cycle: a critical review. Paper presented at the Proceedings of the Institution of Civil Engineers-Engineering Sustainability, available at https://doi.org/10.1680/ensu.11.00005

Ninlawan, C., Seksan, P., Tossapol, K., and Pilada, W, the Implementation of Green Supply Chain Management Practices in Electronic Industry. International Multi-Conference of Engineers and Computer Scientists, Vol. 3, ISBN: 978-988-18210-5-8.

Perotti, S., Zorzini, M., Cagno, E. and Micheli, G. (2012) Green supply chain practices and company performance: the case of 3PLs in Italy, International Journal of Physical Distribution & Logistics Management, 42(7), 640-672

Proctor, T. (2003) “Essentials of Marketing Research”, 3rd edition, Prentice Hall
Recycling Basics (2017), United state environmental Protection agencies, an official website of the United States Government available at. https://www.epa.gov/recycle/recycling-basics
 Richard-Nicolas LACROIX. (2011) Green procurement and Entrepreneurship, Available at: http://kallithea.hua.gr/epixeirein/hmerida7/lacroix.pdf/
Sahu, O. (2018) Assessment of sugarcane industry: Suitability for production, consumption, and utilization: Annals of Agrarian Science

Salam, M.A., (2008. pp. 1253-1260) Green Procurement Adoption in Manufacturing Supply chain, The 9th Asia Pacific Industrial Engineering & Management Systems Conference, 3-5 December 2008, Indonesia,.

Sangwan K.S., 2011. Quantitative and Qualitative Benefits of Green Manufacturing: An Empirical Study of Indian Small and Large Scale Enterprises. In: Glocalized Solutions for Sustainability in Manufacturing, Proceedings of the 18th CIRP International Conference on Life Cycle Engineering, Technische Universiatat Braunschweig, Braunschweig, Germany, 


Sarkis, J. (2012 p.202- 216) Boundaries and flows perspective of green supply chain management, Supply Chain Management: An International Journal, vol.17, no.2, 
Sarkis, J., (2003. pp. 397-409.) A Strategic Decision Framework for Green Supply Chain Management. Journal of Cleaner Production, Vol. 11, 

Saunders. M, Lewis. P, Thornhill. (2016) Research methods for business student 7th edition, Pearson education limited 
Seuring, S., & Müller, M. (2008).From a literature review to a conceptual framework for sustainable supply chain management. Journal of Cleaner Production, 16(15), 1699-1710. 
Shi, Q., Zuo, J., Huang, R., Huang, J., & Pullen, S. (2013) Identifying the critical factors for green construction–an empirical study in China. Habitat international, 40,1-8.Available at https://doi.org/10.1016/j.habitatint.2013.01.003

Shibao, F. Y. (2011). Cadeia de suprimentos verde: Um estudo nas indústrias químicas do Brasil (Doctoral thesis). Universidade Presbiteriana Mackenzie, São Paulo, SP.
Solomon. S, Quirk. R.G,Shukla. S.K (2019, p183-185 ) special issue: Green management for sustainable sugar industries.Sugar Tech available at https://doi.org/10.1007/s12355-019-00711-2
Srivastva.S.K (2007). Green Supply-Chain Management: A state-of-the-art literature review.International Journal of Management Reviews. Vol. 9, 

Supply chain Definitions.com. (2011) Home, available at: http://www.supplychaindefinitions.com/ 

The Sugar Association website, (2015) All about Sugar, no date, available at http://www.sugar.org/all-about-sugar/
Touboulic, A. & Walker, H. L (2015).A relational, transformative and engaged approach to sustainable supply chain management: The potential of action research. Human relations.
Vachon, S. & Klassen, R. D. (2006, pp.795-821) extending green practices across the supply chain: The impact of upstream and downstream integration. International Journal of Operations & Production Management, vol.26, no.7.
Vachon, S. & Klassen, R. D. (2008 pp.299-315) Environmental management and manufacturing performance: The role of collaboration in the supply chain. International Journal of Production Economics, vol.111, no.2.

Yin, R. K. (1994; 2003; 2009) Case study research: Design and methods. Thousand Oaks, CA: Sage.

Zhang, X, Shen, L., & Wu,Y. (2011). Green strategy for gaining competitive advantage in housing development: a China study. Journal of Cleaner Production, 19(2), 157-167. Available at: https://doi.org/10.1016/j.jclepro.2010.08.005

Zhu, Q. and Sarkis, J. (2004) Relationships between operational practises and performance among early adopters of green supply chain management practices in Chinese manufacturing enterprises, Journal of Operations Management, 22, 265-89

Zhu, Q., Feng, Y., Choi, S., (2017). The role of customer relational governance in

Zhu, Q.,Sarkis, J. & Lai, K. H. (2007). Initiatives and outcomes of green supply chain management implementation by chinese manufacturers. J Environ Manage, vol.85,no.1, pp.179-89.
Zhu, Q., Sarkis, J., Lai, K., 2007. Green supply chain management: pressures, practices and performance within the Chinese automobile industry. Journal of Cleaner Production, Vol. 15, pp. 1041-1052.
[bookmark: _Toc11145870][bookmark: _Toc12009528][bookmark: _Toc12529508][bookmark: _Toc12529524]








Experience of the Respondents 	0 to 05	05 to 10	10 to 15	15-above 	2	3	8	2	Green procurement practice 	Yes 	No 	12	15	Green Manufacturing Activities 	Implemented 	Not implemented 	12	15	Activities in Green Logistic	Weak	Medium	Strong 	9	5	1	Environmental Impact in waste Management 	No Impact	High Impact 	Very High Impact	Low Impact	6	15	2	2	Energy 	&	 water Saving Through Reverse Logistic 	High 	Low 	No 	2	2	2	 Green strategies adapted by Sri Lankan Sugar Industry	Yes	No	Some extend	8	22	3	Knowledge on Green Supply Chain management 	Good Knowledge 	N/A	Fair knowledge 	Very less knowledge 	2	7	4	2	Barries to adapt GSCM 	Yes	No 	25	11	image4.png
‘Waste reduction

Green distribution





image5.png
Green Supply Chain Management

Green Green Green Waste
Procurement Manufacture Distribution Management
«Supplier * Hazardous « Green « Final
selection, Substance logistics Treatment’L
“3Rs Coatrol « Green andfill

© Energy packaging Company
Efficient  Disassembly
Technology [Recycle

© 3Rs & Waste Plants
‘minimization o Waste

Collectors.





image6.emf

image7.emf

image8.emf

image9.emf

image10.emf

image11.emf

image12.emf

image13.emf

image14.png
Positivism —

Approach to
— theory development

Mono method
quantitative

Mono method
qualitative
Archival

Multi-method
quantitative

— strategy(ies)

Multi-method
qualitative

Time
horizon
Mixed method
Mixed method simple

complex.
Techniques and

procedures

Pragmatism




image15.jpeg
Methodological choice

Mono method Multiple methods
Quantitative Qualitative Multi-method Mixed methods
study study | |
Multi-method Multi-method Mixed methods Mixed methods
quanitative qualitative (simple) (complex)

study study




image16.png
* X
Population * *

*
R
* %
o * *
e L *Sample*
*
* * *

Case of element

*




image17.png
Sampling

Probability Non-probability
Simple ~ Systematic Stratified  Cluster Quota Purposive Volunteer  Haphazard

Simple  Systematic Stratified (random) Quota
random random random  Cluster

Snowball ~ Self Convenience
selection

Extreme
case
purposive

Homogeneous
purposive

Typical case
purposive

Heterogeneous  Critical case  Theoretical
purposive purposive




image18.jpeg
Population

PufposveiSample

P [ *“u 3 # —’0
i Ab’s‘: g ﬁi i o

Purposive Sampling




image19.jpeg
Name of the | Miling No of [Maxdmum | Maximum | Maximum | No trans-
industry capacty | tractors loading time spent | traveling loading
per day entered into | tractor for distance points

the mill per | capacity unloading | from field to
day mill

Pelwatte sugar | 3500 400-500 |[6-12tons |24 hrs. 75km 01

25tons

Sevanagala 1200 175200 | 6-7 tons 4hrs 10 km -

Sugar

Higurana 2000 250-275 | 6-12ton 6hrs. 40 km -





image20.jpeg




image21.jpeg




image22.jpeg
{ I< Effluent Pond

(COD 5000-6000mg/l) —

(D)

Net filter

Effluent tank

2)

Hot water

NaOH+Urea+

TSP

Equalizing tank

i CH
fiUASE B d

i
Wmey—'—l S |

mm—
reactor
e \ 7 |
; ;
|
| J
L(S) Buffer tank | e
Ml A il &
AR
(7) Aerobic towers
1
i .
A ]
sludge pump (6) Aerobi

CHs Burner |
i
|
|
I
|
|
|
|
|
|

\Z

ETA Takoas
|
i
& |





image23.jpeg




image24.jpeg
Chart Area
Espondent | 3Rs

#

Green Procurement Practices.

Recycled | Energy- | substitut | Bio Non- environment | selection o | order

s content | efficient | efuels |based | ozone | protection | green placed
product | product product | depleting | priority suppliers | by

substance | chemicals using

emails

&use

it

Pelvatte |V |V v v N N N N N
Sevanagala |Y | Y v ¥ N N N N N
Higurana | Y | N N v v N N N v

Y=Yes N=No





image26.jpeg
Respondents

Current Remanufacturing
activity

Current activities

Advantages

Pelwatte Sugar

Reduce resources utiization

Use bagasse instead
of fossil fuel for
energy generation

Saving fuel purchasing
cost

electricity supply for
officeand housing
complexthrough the
generated power, no
power obtained from
national grid during
the crushing period

Saving the electricity
purchasing cost

Boiled stream supply.
to distilery plants as
an energy, totally
reducedfurnace ol

Saving furnace oil
purchasing cost

Reduce waste

No action taken

Reduced emission

No action taken

Sevanagala Sugar

Reduce resources utiization

Use bagasse instead
of fossil fuel for
energy generation

Saving fuel purchasing
cost

Reduce waste

Noaction taken

Reduced emission

No action taken

Higurana Sugar

Reduce resources utiization

Use bagasse instead
of fossil fuel for
energy generation

Saving fuel purchasing
cost

Reduce waste

Noaction taken

Reduced emission

No action taken





image27.jpeg
‘Activities in green logistic

Respondents | Cooperation | minimizing in | minimizing | interconnected | Betterinformation
between energy | and [— and energysharing
government | consufnption | managing ‘with logistic partners
and public waste

Pelwatte | Weak Medum Medum _| Weak Weak

Sevanagala | Weak Medium Medum | Weak Weak

Higurana | Weak Strong Medum _| Weak Weak





image28.jpeg
Respondents Waste Method of disposal Environmental
impact
Solid waste Liquid
waste
Pelwatte Sugar Effiuent | Recycling through effluent
water treatmentplantand irrigate | No impact
to the sugarcane field
Bagasse Use as energy forgenerating | Noimpact
electricity
Bagasse ash Releasing to the air Veryhigh
Pressmud Release to the sugarcane filed | Low impact
Top Trash Burning/land fil Veryhigh
Used Burning /Land illing Veryhigh
Polypropylene
bags/waste
paper/wooden
flank
Warn out tyres/ Rebuilding / Sale/ laying at
auto mobile storesfor longtime period | High
battery
Used Land illing Veryhigh
automobile
sparessuch as
hose,fifter,
‘Sevanagalasugar Effiuent | Drain into canneland river | Very high
water
Bagasse Use as an energy for Noimpact
generating electricity





image29.jpeg
Bagasseash Releasing to the air Very high
Pressmud Release to the sugarcane filed | Low impact
Top Trash Burning/land fill Very high
Used Burning /Land filling Very high
Polypropylene
bags/ waste
paper/wooden
flank
Warnout tyres/ Rebuilding / Sale / laying at
auto mobile stores for long time period | High
battery
Used Lond filling, Very high
automobile
spares suchas
hose, filte,

Sevanagala Sugar Efluent | Draininto canneland river | Very high

water
Bagasse Use 25 an energy for No impact
generating electricity
Bagasse ash Releasing to air Very Figh
Pressmud Release to the sugar cane filed | Low impact
Top trash Burning / land fill Very high
Used Burning /Landfilling Very high

Polypropylene
bags/ waste
paper/wooden
flank





image30.jpeg
Warnout tyres/

Rebuilding / Sale / laying at

auto mobile stores forlong time period | High
battery
Used Lond filling, Very high
automobile
spares suchas
hose, filter,

Sevanagala Sugar Efluent | Draiminto canneland rver | Very high

water
Bagasse Use 25 an energy for No impact
generating electricity

Bagasse ash Releasing to air Very Figh
Pressmud Release to the sugar cane filed | Low impact
Top trash Burning / land fill Very high
Used Burning /Landflling Very high
Polypropylene
bags/ waste
paper/wooden
flank
Warnout tyres/ Rebuilding / Sale / laying at
auto mobile stores forlong time period | High
battery
Used Land filling
automobile Very High
spares suchas
hose, filter,

Higurana Sugar Efluent | Draiminto canneland river | Very high

water
Bagasse Use 25 energyfor generating | No impact
electricity

Bagasse ash Control through arrestorand | No impact

use as raw material in
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‘Greenstrategies adapted by otherindustriesas per the

‘Greenstrategies adapted by ri

literature Lankan Sugar Industry
Source Strategy Pelwatte | Sevanagak | Higurana
Sour: (Sahu, 2018). | Electricity Yes Yes Yes
‘Sour. (Sahy, 2018)” | PaperBoard No No No
‘Sour: (Sahu, 2018)._| Compost No No Yes
‘Sour_ (Sahu, 2018). | Animalfeed No No No
‘Sour: (Sahu, 2018)._| Waxes No No No
‘Sour: (Sahy, 2018)” | Ethanol Yes Yes Yes
Sour: (Sahu, 2018)._| Glycerin No No No
Sour: (Sahu, 2018)_| Lactic Acid No No No
Lo, Sujan, Rahman | Tableware packing material
andDas (2013)
Mafalda(2015)
[ [ Wecourses Mimimiatn ______|
Introduce natural enemy insteadof | No No No
pesticide(Biological Control)
‘Application of Bio Fertilzer insteadof | No No Yes
chemical fertilzer
Mechanical Harvesting instead of Some Some Some
Manual harvesting extend | extend | extend
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Parameters

Pelwafte Sugar

Sevanagala Sugar

Higurana Sugar

e Yes Yes Yes
Chart Aves
Tack of public awareness Yes Yes Yes
High Costs/ financial Yes Yes Yes
constraints
Lack of Human resource No No No
No/Weak Legal Structure Yes Yes Yes
Slow Rate of Retum Yes No No
Lack of Performance Yes Yes Yes
Measures
The pressure of Lower Yes Yes Yes
Prices
Lack of Govemnment Yes Yes Yes
Support
Lack of Altemate Yes Yes Yes
Technology
Fear of Success No No No
Lack of support from top No No No

management
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