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Abstract
Environmental issues have been a very important topic in our society for numerous years, which
has caused a significant change in the business mentality of many companies around the world.
This study is performed with intents and purposes of providing a general analysis and synopsis
of viable and possible conclusions based upon studies performed demonstrating how
organizations can improve performance and increase profitability in financial levels by
transitioning to a Green Supply Chain mindset. The formulation of this paradigm will consist of
reliable data sources proving positive reverberations of the Green Supply Chain mindset on
management, identification and removal of wastes in accordance to Lean thinking, as Green
practices provide positive influence on organizations that are currently using Lean processes, and
an overall stability of supply chain infrastructure is denoted therein from success of sustainability
initiatives established in order to achieve a more balanced operational management that is meant
to reduce cost related behaviors and waste. The data provides an overview of major wastes that
are normally present in various organizations which can have high influence in their daily
operations. The fundamental conclusion is the acknowledgment of necessity to allocate resources
for sustainability practices, creating goals of a sustaining enterprise.

Keywords: Green Supply Chain Management (GSCM); Sustainable supply chain, e-waste;
logistics, green supply chain strategies; sustainable enterprise; lean thinking; green initiatives;
reverse logistics.
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On The Development and Sustainability of The Green Supply Chain

History has proven that earth is a very fragile planet and in order to sustain life as we
know it, humans must act upon this by reducing greenhouse gasses, carbon emissions, create
environmentally recyclable products, reduce the number of pesticides and chemicals contained
within products, as well as find ways to ensure products are shipped safely and securely while
reducing wastes during phases denoted via means of environmentally friendly warehouses and
transportation. In order to achieve the aforementioned items, it should be within the best interest
of any organization to create what is known as green supply chain management (GSCM). Green
supply chain management is defined as “The alignment of sourcing, manufacturing, distribution,
transportation, and remanufacturing/recycling processes with the goal of reducing a company’s
carbon footprint.” (Green Supply Chain Management |GSCM, YouTube, 2011). In addition,
Green Supply Chain Management is important to the wellbeing of a firm as consumers take
notice of malpractices and environmental safety; therefore companies are always competing to
find new alternatives and solutions to make environmentally friendly products, transportation
systems, warehouses, and production factories. Not only do consumers take notice, but also
government agencies within the international community, which in turn they create specific
regulations that companies must abide by. The purpose of this text is to identify and provide an
overwhelming amount of supporting evidence that demonstrates how green supply chain
management has changed the manufacturing landscape as well as how it aligns with the
environmental goals and standards that are set by organizations, consumers, and international
government alike. In addition, the text also identifies examples of existing companies utilizing
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the green supply chain management methodology and their future goals to continuously take
advantage of this in order to cut costs and become environmentally friendly.
Moreover, organizations also face many challenges when implementing a green supply chain,
thus it may deter them away because it can become too costly, they may not discover the
benefits, or are not emphasized by the governments, shareholders, or consumers to push towards
a more sustainable supply chain. However, much of the evidence provided later in the text
demonstrates the effectiveness as well as the benefits of these obstacles.

Importance of a Green Supply Chain from a Functioning Standpoint
There are many benefits that derive from creating a green supply chain management
besides consumers taking notice or adherence to government regulations. Per the Green
Supply Chain Management YouTube video, some of the key benefits include: Reducing the
consumption of toxic chemicals, less waste, sustainability of natural resources, lowered costs,
increased efficiency, product differentiation, brand reputation, reducing risk, raising employee
morale, and maintaining a high level of ethics. Furthermore, to achieve this status of a green
supply chain takes a lot of time, money, resources, risk, and there is no guarantee on return of
investment, therefore it could put a damper on specific plans and create barriers for certain
companies. According to an article entitled, “A green supply chain is a requirement for
profitability,” written by Sameer Kumar, Steven Teichman and Tobias Timpernagel, state that
by eliminating waste many companies become more profitable and that companies will remain
competitive. Moreover, the authors support the argument that making sustainability a priority
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will save costs, reduce risks and uncertainty, in addition to increasing rates in positive
altercations of customer base as well as suppliers.
As an example, the United Nations (UN) has estimated that between 20-50 million tons
of e-waste are spawned worldwide each year and recycling programs captures approximately
less than 20% of that. In addition, the European Union (EU) produces approximately 8.7 million
tons of e-waste every year and a vast majority of this waste is exported to Asia and Africa
despite a ban created by the Organization for Economic Co-operation and Development (OECD)
that is in place to prevent this from happening. The authors convey that the advantages and
benefits of a green supply chain outweigh the negatives. Evidence provided within the text
indicate that many companies are moving towards a green supply chain system because of
items such as global warming, government regulations, high cost of energy and commodity
prices, potential value creation, more integrated and better managed supply chains, as well as
brand reputation taken of considerable note due to effect on consumers that see a lack of
environmental policies, spawning distrust and boycotts, however; after occurrence of such, a
dramatic increase in stakeholder awareness was identified that acted as an indicative point in
showing that establishing a sustainable green supply chain is positive change rather than value
thinking. The change in mechanics of interplay within “value thinking” to altercating the
mindset of the enterprise towards positive change is synonymous with the necessary change
that occurs within supply chain management when practicing green supply chain methodology.
Currently, energy and commodity prices are increasing causing companies to become
increasingly aware of cost increases and diminished amount of resources, creation of value, and
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a new imperative present has presented itself in the integration of better managed supply
chains through implementation of green supply chain methodology.
In addition, the authors also believe that drivers to implement such a system come from both
systematic internal and external drivers. As an example, some external drivers stem from
stakeholders, competition, external regulations from governments, and consumers or nongovernmental organizations (NGO’s) alike. Because of external influences this forces
organizations to reshape and take a more proactive approach when dealing with such matters,
but also to maximize productivity, while simultaneously improving the industrial and
environmental performance. Moreover, internal drivers for implementation of a green supply
chain management come from top management, which feel that unleashing such eco system
will lead to an increase in potential opportunities that will result in a return of investment (ROI).
Internal corporate ideologies from the top-level down will also have a significant impact and
will be measured and assessed at all levels.
There is mounting pressure from the international community to ensure that green
supply chain management becomes priority. According to “Pressure analysis for green supply
chain management implementation to Indian Industries using analytic hierarchy process,”
written by K. Mathiyzhagan, Kannan Govindan, and Noorul Haq (2014), India was ranked at 125
out of 132 in 2012 in terms of Environmental Performance Index (EPI). Given the poor score of
the environmental performance index, many companies were forced to adopt new green
initiatives in order to remain competitive in the world market place. Ultimately, organizations
are improving their environmental practices and performance because of globalization rather
than localization.
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In addition, Yiefen Chen, Rachel Simon, Corrinne Reich-Weiser and Justin Woo ( as cited in
Donfield, 2013) provide some further evidence within the text “Green Supply Manufacturing”.
The authors state most of the motivation to move to a green supply chain comes from the fact
that customers and stakeholders do not distinguish the differences between a company and its
suppliers, therefore it is assumed that any fault will ultimately be blamed on the company. In
addition, most environmental hazards come with a price, which in the end can create a large
financial situation. Over the past decade the trend of going green have been extensively
increasing.
The concept of green supply chain, while relatively new, is very important from a functional
standpoint. The aforementioned evidence provides a clear overview into the importance of this
concept. Further evidence is provided later in the text, which emphasizes the importance of a
green supply chain, the methods of achieving it, and the challenges presented when adopting
it.
Reaction to Green Thinking & A Historical Reply
Without a doubt, the United States government in conjunction with the international
community including the United Nations has created rules in regards to pushing companies
working in the international market towards a more sustainable supply chain system. For
instance, the White House produced a recent statement entitled “Greenhouse Gas Emissions in
the Federal Government and Across the Supply Chain.” Evidence within this press release
indicates that the President of the United States has made cutting emissions a priority and is
very committed to addressing the specific threats presented by climate change. This plan will
save taxpayers up to $18 billion dollars in relation to energy costs as well as coincide with an
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increase in renewable energy by 30 percent by means of energy sharing. Many Federal
suppliers are committed to this plan by cutting their own greenhouse gas (GHG) emissions.
The results should be an expected cut of GHG emissions by 26 million metric tons by 2025 in
comparison to levels recorded during 2008, which is the equivalent to activity of 5.5 million cars
on the road for the course of a year. The Obama Administration will also release a new
scorecard to publicly track the self-reported emissions disclosure and progress for all Federal
suppliers. This commitment required the realm of business be assessed internationally in which
consequently President Obama announced in November 2014 an agreement stated as, “an
historic agreement with China” (White House Press Release, 2015). This agreement will
ultimately benefit both the United States, China as well as any other countries that China
currently exports to. Therefore, it is wise for any government to step up and provide support as
well as continuously find ways to improve upon the existing laws and regulations that pertain
directly to the supply chain.
The incentives for moving towards a more sustainable supply chain are significant, thus
organizations should take it upon themselves to decide how to create a plan that will benefit all
constituents involved. Furthermore, organizations shouldn’t wait for government handouts, but
rather take the initiative to move towards a more sustainable supply chain. The benefits can be
reaped from consumer support to PR releases.
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Incentives for Greening
Other incentives that the government provides comes from tax incentives. According to
energy.gov there is a specific state tax credit for the state of Tennessee that clearly states that
it would be providing tax credits for industries in the green energy supply chain field, however
the requirement is that the firm must invest more than $250 million into the state. The
maximum rebate would calculate out to $1,500,000 per year and started in 2009 with an
ending date of 2029 (energy.gov, 2015). In addition, Evidence provided by the U.S. Small
Business Administration available online provides clear prerogatives for a business to follow,
such as becoming energy efficient and methods to conserve water during business practice.
Moreover, other forms of incentives are stated by an article entitled “A Study of Incentives and
its Policies for Sustainability in Supply Chain,” written by Professor James C. Chen et. al highlight
some of the incentives for going green. The first incentive noted by the authors is that a green
and sustainable supply chain will ultimately lead to an increase in profits. Secondly the other
incentive for going green is to enhance competitiveness within the market as it will force the
suppliers to become compliant with different corporation’s requirements. A third reason stated
is that it will increase the reputation of any organization as the products are more curtailed to
an earth friendly mentality and that consumers can clearly see what type of packaging is used
and its effects on the environment. A fourth incentive pertains to the Dow Jones Sustainability
Index, which was started in 1999 and is an assessment or benchmark that includes social and
environmental responsibilities that include well renowned organizations which were selected.
Moreover, a green supply chain will lead to a greener economy, which obviously has changed
the landscape already. Utilizing a green supply chain will also allow an organization to escape
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‘persecution’ by various radical green peace organizations that will protest the purchase of
products until a company changes at the corporate level. In addition, the potential market for
more profits will also increase. As an example, saving fuel is a requirement, not a goal and in
turn can also lead to reduction in costs (Chen et. al, 2014).
Furthermore, an article entitled “Influence of Green and Lean Upstream Supply Chain
Management Practices on Business Sustainability,” written by Susan G. Azevedo, Helena
Carvalho, Susana Duarte, and V. Cruz-Machado, provide additional information pertaining to
incentives for moving towards green supply chain management. The authors stated that,
“One important point is that there is a direct link between environmental and economic
performance when carbon taxes are considered. A considerable number of studies have been
carried out to determine the broader environmental and economic implications of introducing
carbon-energy taxes. In order to change the organizational behavior of companies and to alert
them to need the reduction in greenhouse gas emissions by reducing fuel consumption, an
environmental tax is imposed, resulting in higher fuel prices and consequently in an increase in
the overall price of level of the products. This economic negative impact depends on the scale
of increase in fuel costs, how easy it is for industry and consumers to switch between fuels to
cheaper alternatives, and how much of the cost is passed on to the consumers by industry.”
(Azevedo, et al., 2012, p. 2).

Based on the aforementioned information, the authors found a direct correlation of
high carbon taxes, fuel prices and how both of these combined can have an impact on
consumers, therefore it provides incentives for moving to a green supply chain management
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platform. Moreover, the authors determined the incentives are broken down into three
separate categories including, economic performance, environmental performance, and social
performance as demonstrated in the table listed below:

The figure depicted above represents each of the aforementioned categories as well as
additional information pertaining to incentives of moving towards green supply chain
management. Moreover, the authors found that green supply chain and lean supply chain work
synergistically and is achieved by reduction in materials, obsolescence, scrap rate, and solid
waste disposal.
The incentives available to organizations are significant enough to implement a greener
supply chain management system. Considering the significant impacts from the incentives, any
organization shouldn’t deny the opportunity to produce a self-sustaining supply chain. Once an
organization establishes a baseline for the incentives the next step is to continuously build a
self-sustainable organization, which is important for a large return on investment, increased
15

profits, and present an image to consumers as to why they should purchase from an
organization who maintains a green supply chain. The steps to develop a sustainable
organization are often quite technical and complex, however an overview of the steps are
presented later in the text.

Basic Steps to Develop a Valuable Sustainable Organization
Kumar, Teichman et. al¸ imply that their model and framework is designed to
demonstrate how companies can move forward with a green supply chain strategy and reap
the benefits. According to the authors, the drivers to implement a green supply chain strategy
come from both internal and external influences. External drivers primarily consist of
consumers, stakeholders, government regulations, and competition. If these factors aren’t
enough to force a company to comply, one can assume that it would have devastating effects
long term to neglect any of these aforementioned factors. Companies that encourage best
practices often gain media coverage, which can in turn enhance brand value, create customer
awareness as well as satisfaction, and increase sales figures. Internal drivers derive from top
management consist of incentives to capitalize on reduction carbon emissions, reducing costs,
reduction of space and emphasis on saving energy. Given the positive limelight of a green
supply chain, an organization must figure out how to accomplish such a complex undertaking.
According to the authors, in order to accomplish this goal an organization must work closely
with the suppliers, the suppliers of the suppliers, and by reaching out to the customer base
directly. In essence, the methodology of achieving this comes down to a simple equation that
was coined by a large organization named DuPont, which is Inputs = Waste + Product. Inputs
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are considered to be items that do not deplete natural resources or cause harm to the
environment, therefore by maximizing the ‘good’ inputs this will eliminate waste while
optimizing the production of a specific product, which will prevent the possibilities from too
much overproduction or face the possibility of a vast amount of expired products. Furthermore,
metrics as well as a culture should be established in order to ensure that reusing and recycling
are top priority.
There are seven types of waste that are identified are presented by Womack and Jones (1996)
within the article. Some of the waste comes from overproduction, unnecessary inventory,
transportation, process, activities related to rejected product, waiting time and unnecessary
motion as depicted in figure 2 below:

The aforementioned figure provides a visual on how each portion of the supply chain
cycle can ultimately create a devastating blow for many organizations if it is not thoroughly
identified by assigned human or AR/RS scanners to be analyzed during both upstream and
downstream; automation was developed through use of automated LCA indicators when it
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became imperative to recognize assessment of life cycle in studies of life cycle assessment
performed by Wilkerson in 2005 expressing results that, specifically, technical expertise and
knowledge of internal processes are key to identify and maintain throughout the life cycle of a
product which ultimately determines the potential for life cycle in relation to saving costs.
Concerning automation in the warehouse to cut carbon omissions, Worker states, “[AS/RS
systems] uses up to 40 percent less space than a conventional warehouse to store the same
number of products. Automated warehouses have smaller footprints, so less land is used when
building new facilities. For firms expanding storage due to growth… AS/RS can save the
construction expenses involved in building a larger warehouse. Using less land results in less
environmental impact to an area.” (2010).
During the design stage an organization should indeed include everyone from the supply chainsuppliers to the distributors and customers to ensure that everything is aligned perfectly.
Packaging is considered to be one of the largest contributors to waste, therefore it should
weigh heavily on the design phase. The two packaging types are industrial packaging, which is
meant to protect the product from the time it leaves the production warehouse to the
distributors. The second packaging type is considered the consumer packaging, which is what
the end costumer will receive at the retail side and is designed for both protection and
marketing. Surprisingly the authors conclude that less protection can have a negative impact on
the product rather than too much packaging. The authors provide an example of items shipped
by boats, which indicate that if industrial packaging is compromised through condensation or
other threats that the end customer can reject the shipment, incurring a greater cost in either
redistribution or repair. Because of these factors, the authors stress that companies use metrics
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to establish and maintain a balanced solution by defining a percent of packaging that cannot be
reused or recycled as well as establishing the percentage or product that is damaged while in
transit in order to devise a solution.
Without a doubt, there are additional methods that organizations can use to incorporate green
supply chain. An article entitled “A decision model for Lean, Agile, Resilient and Green supply
chain management,” written by Izunildo Cabral, Antonio Gril and Virgilio Cruz-Machado,
mention that supply chain competitiveness and performance is important for an organization
within the marketplace. The literature undertakes a few studies to demonstrate the framework
of Lean, Agile, Resilient and Green (LARG) philosophies will assist in building a sustainable
supply chain. LARG represents a supply chain a significant paradigm that is structured, yet
complex in nature. The first example consists of lean thinking. This is a system that was
discovered in the early era of the 1900’s and was improved upon as time progressed. Author’s
James Womack et. al (1990), wrote an entire book based on lean thinking. In essence, the goal
of lean thinking is to reduce what is known as muda, which in essence is a Japanese term for
waste. The authors convey that since this system focuses on reducing waste and improving
processes, lean thinking is indeed a method to move toward a more sustainable supply chain
system.
The next concept agile is dissimilar to lean thinking, however it focuses primarily on rapid
changes in demand in both volume and variety. The concept is a fundamental strategy, which
encompasses a survival formula in order to sustain business within volatile or high risk markets.
The incorporation of this methodology will enable an organization to help maintain or rebuild
dynamics of the structure as well as relationship configuration, end-to-end visibility, and event-
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driven management. Agile manufacturing ultimately works well where demand is less
predictable and the requirement for variety is high.
Following lean thinking and agile concepts comes the green concept. This aims to
reduce the amount of environmental risks as well as impacts while improving on ecological
efficiencies. Green marketing, green consumption, green manufacturing processes, and green
delivery of the final product will ultimately help an organization become more sustainable.
Collectively the authors convey that each methodology combined into one paradigm will
prove to be an outstanding enhancement within the green supply chain system. The flexibility
of the system allows manufactures to make dynamic decisions as well as adapting to growing
risks that an organization may face. Moreover, because of the turbulent environment of the
supply chain management system, the authors feel this will help overcome that obstacle and
push towards a goal of a more sustainable supply chain system.
Software is another method to curb environmental impacts from the supply chain. According to
Y. Chen et al. (2013) software makers SAP announced a new solution called SAP Environment,
Health and Safety Management, in May 2009. Enterprise Resource Planning (ERP) software has
been around since the 1990’s and assists in improving supply chain efficiency.
The combination of DuPont’s math equation as well as the figures depicted above
represent a complex, but deep understanding of how organizations achieve this process and
how it results in a self-sustainable supply chain as well as the importance of maintaining it once
it achieves its first life cycle. While this may seem cost prohibitive to some it will ultimately
produce a return on investment, publicity, and hopefully reduce costs for consumers on the
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backend. Furthermore, the emphasis on reducing packaging costs as well as using recycled
products also plays an important role on the creation of a sustainable supply chain.
The difficulty of building a sustainable supply chain system can prove to be difficult,
however each article from the aforementioned evidence assists in finding new methodologies
to further enhance the reach of obtaining this important goal.

Reverse Logistics In Green Supply Chain
Reverse logistics also plays an important role when it comes to building a sustainable
supply chain. The article entitled “A multi-agent architecture for reverse logistics in a green
supply chain,” written by N. Mirshra, V. Kumar, and F.T.S. Chain, provide some further insight
into this matter. They authors convey that a green supply chain system has attracted quite a bit
of attention in recent years, however with the world-wide attention, reverse logistics is seen as
a critical component to ultimately step up the system. In essence, reverse logistics is made up
of recycling used products and pose a challenge to manufacturing industries. Unfortunately,
many organizations still neglect to seize upon the handling of recycled products, therefore
mastering this component will ultimately help in the long run. The authors gathered evidence
from different aspects of recycling such as waste classification, recycling, logistics and reuse of
products. Furthermore, the authors discuss how the agent communicates and acts
autonomously to facilitate efficient logistics materials between different units. The reverse
agent component architecture is very complex; however, the authors encourage companies to
implement a similar system in order to reduce the amount of waste.
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Many organizations overlook recycling during the implementation process they follow
to move towards a sustainable supply chain system. As an example, the authors examined
literature written by Vachon (2007), which indicated that manufactures and supplier
collaboration can ultimately achieve the green supply chain system, however Vachon (2007)
failed to disclose or address issues related to the recycling process as well as his works only
covered one industry. Additional works analyzed by the authors indicated that another authors
Hervani et al. (2005) believed that reverse logistics was an important role in the green supply
chain management system. Furthermore, Dyckhoff et al. (2004, p.168) as cited within Mirshra
et. al, defined reverse logistics as the “link between a used product or material and its
recovery”.
Aside from mitigating waste, the green supply chain aims to finding new and effective
ways of recycling the waste. The recycling of waste defaults to the manufacture as the primary
owner of it, however this can create increased risks, therefore creates a challenge for
managers. Furthermore, the recycling can also pose other challenges because it involves
transportation and faulty parts from products. Transferring usable parts to the assembly line
will reduce the amount of waste materials to landfills. Moreover, few studies have touched on
the multi-agent architecture, which is considered as reverse logistics.
The authors discovered that within the green supply chain environment, the
manufacturing firm has two separate responsibilities, which are to recycle the scrap generated
during the manufacturing process such as faulty components, metal chips, scrap, etc. and
secondly the service scrap. Service scrap can be further divided into faulty/broken materials
and whole product (i.e. product returned after the product life cycle is over). Recycling units
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ultimately can be capable of recycling specific types of waste or they can recycle more than one
different kind of waste or scrap. Therefore, the manufacture firm should decide on which
particular kind of scrap needs to be recycled in the recycling unit taking account of the logistic
costs. The authors state that,

“Once the decision has bene made, the scrap from the different stages (raw material,
production, fabrication, assembly) of the supply chain is then transferred to the recycling units.
The parts needed to be recycled are stored in a warehouse and then divided into different
components. The different components are further separated into reusable components that
can be recycled and re-used (remanufacturable components, recyclable components) and
disposable components that can be discarded to landfill.” (Mishra et. al, 2012, p. 2397)

The aforementioned information is quite an intricate process when involving several decisionmaking processes for material handling and transportation. The authors argue that this can be
autonomous in nature where the agents are capable of self-decision-making processes while
working collaboratively with other agents when necessary.
The multi-agent framework makes judgements effective during the recycling of waste,
therefore they effectively coordinate among different agents to execute different tasks such as
categorizing waste. The authors breakdown this proposed multi-agent framework into a figure,
which is represented below:
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The aforementioned figure depicts the proposed multi-agent architecture as well as a detailed
description of the different agents. Furthermore, descriptions of the agents are provided
further within the text. The primary task of the reverse logistics agent is to minimize the overall
logistics cost. The reverse logistics agent is geared to minimize the overall logistics cost.
Moreover, when a part arrives from recycling, the agent makes a decision concerning the
allocation to a particular warehouse. The decision is based on the cost to transfer it to the
recycling unit. Furthermore, the agent also makes a decision as to when the component needs
to be transferred from the warehouse according to the available recycling resources at hand.
The recycling agent is responsible for deciding the overall recycling strategy put forth.
Once the scrap is transferred to the recycling unit, the agent separates it into a hazardous and
non-hazardous category. From there, the recycling agent will decompose the extra material
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into smaller parts and then the agent makes the recycling decision. The next agent is the
allocation agent, which is used to classify the parts/components into recyclable or disposable
components, which is based on past experience. The agent then sends the reusable
components to the manufacturing plant, while the disposable components are sent to be
disposed of. In the event that parts do get reclassified back to recycling the agent always
continuously learns from its past mistakes to make better judgements in the future, which are
considered either guided or by an offline learning process as demonstrated below in figure 4.

The aforementioned figure represents offline learning, which generally uses data stored in the
knowledge base where the data is gathered during the product classification and product
feedback process from the recycling unit. This mode provides useful data that can be extracted
by data mining, which in turn can be passed to the collector agent. The agents continuously
communicate and update themselves with the most recent and up-to-date information. During
online learning mode, automatic solutions are generated using a neural network for the
classification of recyclable components.
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The distribution agent is responsible for transferring and distributing the recycled parts
from the recycling plant back to the manufacturing plant. The parts are grouped together
before being handled by the distribution agent. This agent also continuously reaches out to the
recycling and manufacturing unit to mitigate inventory costs. The agent also provides feedback
to the recycling unit about which part in quantity needs to be recycled according to demand.
The knowledge base agent’s task is to gather useful information from other agents and monitor
the activities. The agent stores the information related to the recycling process as well as the
agent keeps information on the status of waste parts such as which component is being
processed and where their processing times and the order in which they are being processed.
The agent also tracks information on the recycling and manufacturing units. Moreover, it stores
information related to both the successful and unsuccessful decisions being made by the latter
agents in order to judge and correct decisions made. This agent also can be updated both
online and offline.
Overall, the communication channel depends on effective cross communication
between all of the aforementioned agents. The agents themselves use signals, which send and
receive and ultimately the agents are able to interpret and manipulate unexpected changes
throughout the course of the recycling process. Some of the code is developed in many
programming languages such as Knowledge Query and Manipulation Language (KQML), Agent
Communication Language (ACL), and Multi-Agent Logic Language for Encoding Teamwork
(MALLET).
The research provided demonstrates how the aforementioned agents interact with one
another and how the system maintains itself. The framework ultimately can assist supply chain
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managers to effectively coordinate various activities with less human intervention and maintain
information and material flow along the supply chain. Ultimately, this proposed multi-agent
framework can act as a great tool for supply chain managers that are responsible for reverse
logistics decisions in order to coordinate all activities efficiently. The authors provide a figure to
demonstrate each level of the agent during the process of sending and receiving materials from
suppliers, which is listed below:

The aforementioned figure provides a general workflow as well as demonstrates the possible
uses of the multi-agent framework in real-life scenarios that manufactures face. The proposed
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framework can be utilized under different manufacturing scenarios by modifying the
aforementioned framework according to industry specific requirements. New agents can also
be added in addition to the existing agents as well as programming of the units can be
enhanced as well.
The aforementioned information demonstrates the importance for reverse logistics and
how organizations can further enhance the achievement of a self-sustainable supply chain
system. The authors provided demonstrated excellent background information pertaining to
the multi-agent framework, which any manufacture can utilize. Without reverse logistics, waste
can increase, which in turn would waste additional resources and time management.

Six-Steps to Resolution
Evaluating suppliers while purchasing products will ultimately create value during the designing
or re-designing phases. Since there are many different suppliers to choose from, many
companies will ultimately force their suppliers to abide by the green supply chain requirements.
Not only should a company reinforce those standards but they should ensure the product
maintains high quality standards while being still categorically environmentally friendly. A SixStep solution is presented by Christensen et al. as cited in A green supply chain is a requirement
for profitability (2012) that provides a solid basis for this framework. The first step in this
process is to assess opportunities whereby a company should gather relevant cost data and
conduct an in depth analysis with finalizing a goal to identify value creation opportunities. The
costs associated with this typically includes clauses related to labor, materials, energy, logistics,
disposal and the environment. The second step involves performing an evaluation of the
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internal supply chain in which a company assesses its processes, reviews and re-defines the
specifications in performance terms post ad hoc with reduction of material and energy
consumption taken into account with the ultimate goal being to establish a total cost model
that includes the relevant environmental costs. The third step is to assess supply market
through methods of assessing the current supplier base according to the set specifications and
including new potential suppliers. The fourth step is to develop a complex sourcing strategy by
identifying green sourcing and opportunities as well as desired outcomes with potential base of
environmentally conscious suppliers. The fifth step is to implement a strategy that involves a
company executive that can execute its supplier bid package and establish the baseline
negotiations with potential suppliers while shooting for a goal of selecting the best fit to the
green strategy. The sixth step is to develop an institutionalized strategy. This can be
accomplished by implementing a process to track its benefits, which include specific metrics to
monitor the performance of its suppliers.
A well-known item that is known to consumers such as milk have containers that are very
similar in nature and as an example the Consumer Packaged Goods (CPG) industry redesigned
milk jugs with more rectangular dimensions, therefore allowing retailers to dispose of the
standard milk crates that needed to be cleaned and returned to the suppliers. In addition, this
new design allowed for a better-fit product both on shelves and within refrigerators
(Christensen et. al. 2008).
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Reevaluation of Assembly in a Green Light
During the manufacturing process many companies realize the importance of reducing
waste as displayed in Figures 5 and 6 below, described metaphorically as refining scope with a
“Green Light.”

The less waste that occurs within the manufacturing process the more efficient and profitable it
becomes over time. The term lean theory was coined James Womack and Daniel Jones in the
early 1990’s and eventually became an international phenomenon and is being practiced by
many. The Lean principles ultimately phase out the seven wastes as aforementioned in prior
text. Furthermore, by practicing Lean theory or Six-Sigma will reduce waste as well as have a
positive impact on an organization. Transportation and shipping also by definition is a waste.
Most transportation activity involves loading, transporting, and unloading at the destination. In
order to create a better supply chain, truckloads should take more efficient routes, ensure they
are hauling a full load, and reducing miles driven while incorporating energy efficient
technologies. These best practices will ultimately lead to lower costs. In order to focus on
reduction of energy, one must consider the environmental factors that semi-drivers might face
such as driving through the desert, which might require greater use of air-conditioning
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depending upon the product that is being transported. The preferred method for shipping is by
sea, however the downside to that is the slowness and companies run the risk of waste damage
in inventory as well as the threat of pirates and terrorism, which many governments including
the United States are taking steps to involve different agencies to prevent such acts. Many
organizations are choosing to bring their operations back to the United States in order to
reduce costs such as Nike. The top determining factors for transportation include minimizing
transportation distance, minimizing energy consumed per mile, maximize container fill rates,
and minimizing inventory nodes.
The last item to be analyzed includes the consumption and disposal of products as
demonstrated within figure 7 and figure 8:

Figure 7 conveys a disposal equation that shows the results of consumption from the consumer
side. The end goal is for companies to capitalize on the phases noted as reuse, recycle, and
remanufacture. Products like milk jugs, printer cartridges and ink are common examples.

Mitigating Risks While Building a Green Supply Chain
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Many organizations face numerous challenges when creating a green supply chain.
These challenges can result in higher costs, delayed implementation, and other significant
barriers that may arise during the implementation process. The information on mitigating risks
while building a green supply chain is examined within the article “Mitigating External Barriers
To Implementing Green Supply Chain Management: A Grounded Theory Investigation of GreenTech Companies’ Rare Earth Metal Supply Chains,” written by Johan Rauer and Lutz Kaufmann
(2015). The findings are composed of 27 in-depth interviews with managers from five Western
green-tech manufactures, which produce items such as hybrid vehicles, wind turbines,
batteries, ceramics, catalysts, luminaries, and magnets. Moreover, the authors examine the
barriers related to green supply chain management and the coping mechanisms that
organizations use to overcome these obstacles. The materials which these organizations utilize
in their products are considered rare earth metals and much of it contains radioactive content,
toxic by-products, and chemically contaminated waste water from mining and refining process
in China. The quest to implement a green supply chain management system spans across the
glove and many of these high tech organizations rely on these earth metal products to produce
their products.
The authors research breaks down their research findings by identifying the two broad
categories that are salient. In addition, the authors also provide three specific categories of
mitigation capabilities, which consist of sensing capabilities, alignment capabilities, and
resilience capabilities. The shifting dynamics and complexity of the supply chain can prove to be
a constant problem and can greatly increase expose a significant increase in risks and barriers
associated with the implementation process. The research sample breaks down manufactures
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based on categories and represent them with a numerical system. As an example,
electrical/hybrid vehicles and wind turbines are placed into C01-C05, followed by the remaining
manufactures of batteries, catalysts, glass and ceramics, and magnets into C06-C10. Moreover,
the authors also used interviews for their data collection process, which lasted anywhere
between 45 and 75 minutes and were transcribed for further analysis (Rauer, Kaufmann, 2015).
Based on the findings from the data analysis it was apparent these organizations faced
barriers that consisted of supply chain structure related barriers that originated from a lack of
supply chain transparency as well as a lack of influence on sub suppliers. Additionally, the
authors discovered the organizations faced environmental standards-related barriers, which
included a lack of regulation and enforcement of environmental standards in the rare earth
industry. However, while the barriers remained an obstacle the authors emphasized the
organizations could utilize coping mechanisms to overcome the challenges faced when dealing
with rare earth materials.
The aforementioned barrier, lack of transparency, is caused by external influences that
relate to the multitier supply chain networks. This proves to be a challenge for organizations as
there can be as many as 10 tier stages, thus making nearly impossible to track sustainability
issues and make the situation much more complex. The lack of transparency due to restrictions
can be overcome by conducting quality auditing at the first-tier suppliers, followed by
enhancing supplier development, and agreeing on codes of conduct with the direct first-tier
suppliers. Additionally, the suppliers need to look beyond the first-tier level of suppliers as well
as focusing on the behavior of the supply chain members and that organizations should
ultimately develop what is known as sensing capabilities to overcome transparency.
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Another issue related to the lack of influence on sub-suppliers can also be overcome
through various methods that are proposed within the research study. The authors imply that
co-evolving capabilities can be utilized where companies can synergistically collaborate in order
to create a more effective supply chain. In addition, using what is known as vertical alignment
capability can combat this barrier. The vertical alignment capability is described as “the degree
to which the needs, demand goals, objectives, and/or structure of one component are
consistent with the needs, demands, goals, objectives and/or structure of another component.”
(Rauer, Kaufmann, 2012, p. 75). Ultimately, this will allow for firms to develop and deliver a
better joint solution to business problems.
The firms cited within the research study also mentioned conceptual voids regarding
environmental standards as another barrier in order to achieve the goal of creating a green
supply chain management system. Many suppliers lack industry certification standards when
supplying rare earth materials, thus it can hamper buying firms’ abilities to align with their
suppliers on environmental goals, plans, and achievements of environmental certifications.
While some countries have already successfully defined this through metrics of carbon dioxide
emission standards, and other audits, many suppliers have yet to meet this goal. The authors
found that organizations need to work with suppliers and build up environmental management
capabilities over time, which will enable them to find solutions to improve environmental
impact along the end-to-end process within the supply chain. The mitigation process for
overcoming environmental issues is known as industry-level alignment capabilities, which
enables the collaboration of firms to define standards along the process of converting to a
green supply chain system.
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In correlation to environmental standards, the lack of regulation and enforcement of
environmental standards also serves as another barrier to creating a green supply chain system.
Many organizations found that many countries had significant differences for local
environmental regulations. Because of the complexity of different environmental rules and
government control, enforcement mechanisms proved to be difficult as many emerging
countries lack the necessary regulation. As an example, China primarily had low levels of
regulation and enforcement, however local authorities had to intervene in some cases in order
to enforce higher environmental sustainability standards. The authors deemed it necessary for
organizations to heavily monitor the political environments including regulation and
enforcement of environmental standards that are relevant to their supply chain system. In
addition, it is emphasized that organizations should proactively take efforts to influence
politicians and regulators in order to quickly capitalize on the opportunity. Moreover,
monitoring and understanding of green supply chain management related policy decisions can
be achieved if firms create DCs by recombining the internal and external skills and knowledge
and apply that to analyze the institutional environment for green supply chain management
related rules, regulation, and governmental enforcement. These aforementioned skills are
known as legislation-focused sensing capabilities. The legislation-focused sensing capability is
also tied into political-level alignment capabilities. This can be achieved by developing
establishing direct or indirect contact with authorities via political decision makers form the
purchasing firms’ home countries.
Another issue pertains to mitigation capabilities for green supply chain management
implementation failures. The difficulties of enforcement and compliance across the multitier
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supply chain partners can create a deterrent. The researchers found that green-tech firms tried
to reduce the environmental hazards form earth made metals, which consisted of radioactive
and toxic by-products or chemically contaminated waste water. As a result, the Western greentech manufactures turned to create faux substitution products that could become entirely
independent and free from utilizing rare earth metals as inputs. Rauer and Kaufmann (2015),
found that firms do not need to shy away from rare earth materials, but find a way to extract
them through a recycling initiative, thus reducing negative impacts on the environment and
become nearly self-sustainable from rare earth metals. In addition, the authors proposed the
creation of annual CSR reports, which the suppliers would participate in. The information
gathered from the CSR reports could in turn be used as proof and could ultimately sway the
stakeholders over time. Ultimately, this would make firms more resilient in case environmental
infringements should it occur over the supply chain.
Given the extent of the research performed by the authors they also mentioned the
study did have three main limitations. Firstly, the interviews collected should be taken with
caution before drawing any conclusive evidence since the data was limited based on the scope
of the study performed. Secondly, the authors mention that research questions could damper
the study, therefore possibly making it null and void. Thirdly, the study doesn’t provide contextindependent theory, which also poses as a limitation for the study. Another limitation not
mentioned is that the study only focused on one type of supplier for rare earth based metals.
The importance of finding a green supplier can become complex and overwhelming for
most organizations. In order to assist with the complexity of finding green suppliers, authors
Elham Falatoonitoosi, Zulkiflle Leman, and Shahryar Sorooshian (2013), provide some
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recommendations within the article entitled “Modeling for Green Supply Chain Evaluation,” The
authors found that many organizations faced challenges when selecting a suitable supplier for
purchasing raw materials. The risk involved to find the correct supplier could be prone to
errors, thus the authors convey that it is important to find the right supplier who is committed
long-term to meeting future requirements. Because of the complexity based on both qualitative
and quantities factors, the authors found that multiple criteria decision making or MCDM
should be used in conjunction with decision making trial and evaluation laboratory or
DEMATEL. The application of DEMATEL involved six main steps as followed; (a) making the
direct-influenced matrix, (b) calculating the direct-influenced matrix normalization, (c)
achieving the total-relation matrix, (d) producing a casual diagram, (e) obtaining the inner
dependence matrix and impact relationship map, (f) obtaining the inner dependence matrix.
In light of the aforementioned evidence, one can comprehend that mitigation of risk is
not impossible when creating a self-sustainable supply chain system. There are many other
sources available for mitigation where various tools and techniques could be utilized and that
can be curtailed to specific organizations. In addition, this information also highlights the
importance for organizations that are looking to implement a green supply chain process as the
authors mentioned that many organizations deal with a multitier and complex system when
dealing with various suppliers along the supply chain process.

Companies Demonstrating Green Supply Chain Values
At one point before printer manufactures cared about recycling there were many third party
companies that would take used toner and ink cartridges and refill them for consumers. Since
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that period of time, Hewitt Packard (HP) has created a program called Instant Ink in which
consumers are sent a new printer cartridge as well as a return mailing label to mail it directly
back to the manufacture for a specific monthly fee. (Hewlett Packard Instant Ink, 2016). Many
Fortune 500 companies including Apple, Coca-Cola, Starbucks, Tesla, Wal-Mart, Nike, Adobe
Systems, IBM, D-Link, Toyota, Dell, Lenovo, UPS, FedEx, Johnson Controls, etc. all have
spearheaded initiatives to ensure that maintaining a green supply chain is a top priority.
Moreover, many of these organizations are releasing transparency reports to the public in
order to demonstrate their stance on improving their supply chain while reducing carbon
emissions and become more environmentally friendly. Some of these firms are in direct
competition with one another not only on a product level, but also in terms of who can become
the top innovator for a greener initiative. Coca-Cola recently released a recyclable plastic bottle
that is made partially from plants. According to Coca-Cola (2015), they believe that they are
responsible for creating environmentally friendly products, which consumers will love. In 2015,
they created the first-ever recyclable plastic bottle that is 30% composed of plant-based
materials. The goal is to have all Coca-Cola based products utilize this packaging by 2020 with
some potential for improvement by that point. Some of the statics include a reduction in over
270,000 metric tons of carbon emissions, which is the equivalent of 623,000 barrels of oil.
Lastly, there is an initiative to try and recover as much of the bottles since they are recyclable.
Another instance of a company adopting green incentives consists of Wal-Mart, which just
released their eight document in 2015 for sustainability that contains over 137 pages of
material on green initiatives. According to a website article dedicated to Green Supply Chain
Management, entitled “Green Supply Chain News: Wal-Mart is on a Sustainability Mission”,
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Wal-Mart has created three sustainability platforms. Primary motivate is stated as delivery of a
low true cost through analysis of the supply chain from bottom to top and how it has effects on
the environment. Additional priorities include to become the leader in use of sustainable
energy, creation of zero waste, sustainable food, sustainable materials and manufacturing,
lower cost of goods sold, supplication of security, as well as having a great impact on society
and becoming more engaged within the communities of consumers as well as employees
(Green Supply Chain Editorial Staff SC digest, 2015).
In addition, Dell a large manufacture of computers reiterates similar visions of ensuring
designing the products with environmental standards follows the GSC model, selecting
materials that have already been recycled as well as eliminating chemicals even if they haven’t
been proven to be harmful. As an example, in the fiscal year of 2015, Dell utilized more than
11.7 million pounds of post-consumer recycled plastics for their product line, which in total
have cumulated to 21.9 million pounds since the beginning of fiscal year 2014. Moreover, Dell is
committed to energy efficiency by implementing power saving technology in each of their
notebooks, desktops, and servers. Furthermore, the company expresses interests to make it
easier for end of life products by ensuring the design of their products are recyclable and makes
it easier for partners to disassemble the products. Lastly, they surround themselves with
standards and third-party eco labels such as ENERGY STAR, EPEAT, and the 80 PLUS program,
which are all backed by the United States Environmental Protection Agency.
Dell, HP, and Coca-Cola are just a few examples of this revolution within the realm of creating a
green supply chain. Another major organization known as Apple have also taken quite a bit of
an initiative to create a self-sustaining green supply chain. A recent article posted on apple.com

39

entitled “Apple Announces New Environmental Initiatives in China,” provides some details on
their vision and plans. According to the article the company intends to launch a major solar
project in China as well as it will work with various corporations in order to expand its
renewable energy projects. This effort will generate up to 80 million kilowatt-hours per year of
clean energy, which is more than enough to power a whopping 61,000 Chinese homes. With
these new solar efforts, it will bring Apple closer to achieving a 100 percent goal of operations
to run on renewable resources, which is currently at about 87 percent. Tim Cook even asserted
the following:
“We’ve set an example by greening our data centers, retail stores and corporate offices, and
we’re ready to start leading the way toward reducing carbon emissions from manufacturing…
This won’t happen overnight – in fact it will take years – but it’s important work that has to
happen, and Apple is in a unique position to take the initiative toward this ambiguous goal. It is
a responsibility we accept. We are excited to work with leaders in our supply chain who want to
be on the cutting edge of China’s green transformation.” (Tim Cook, 2015).

The aforementioned quote provides an overview and how much Tim Cook has stressed that
Apple maintain and improve upon their supply chain not only within the United States, but also
internationally.
Furthermore, Lenovo another large computer producer also is interested in creating a
green supply chain. An article entitled “Combating Climate Change: Supply Chain” conveys the
theory that the supply chain has a direct effect on the climate. Lenovo’s supply chain strategy is
to rate their suppliers based on a scorecard, which ultimately becomes the differentiator during
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the procurement process. Secondly, Lenovo holds annual meetings with its suppliers and shares
specific strategies and requirements, which at one point included over 1200 suppliers in China
during an October conference. Lenovo discusses key items such as environmental protection
laws, regulations and providing guidance on how to improve product quality, while meeting the
specifications for Lenovo and customers alike. One of the biggest measures for Lenovo was to
reduce its carbon footprint by utilizing manufacturing facilities in the Americas, Europe, and
Asia while also utilizing the lowest carbon shipping methods via truck, rail or sea, wherever
possible. Lenovo is always constantly designing lighter and smaller products as well as making
more compact and reusable packing materials and shipping alternatives (Lenovo, 2015). Most
of the aforementioned organizations all utilize similar methodologies, however it is the
approach and amount of time that differs between each of them. Each of the organizations
have at least reached a point where they can provide up to date information to their consumers
on how they are utilizing the green supply chain and what the future holds going forward,
which ultimately benefits all parties involved in the long run.
The significance of the evidence provided demonstrates a high amount of participation
by many top performing organizations. Furthermore, this provides a stunning and revealing
revelation that places a large emphasis on building, creating, and maintaining a sustainable
supply chain. The competition between organizations is quite apparent as well considering they
are consistently posting this information publicly in order to take advantage of the press,
impress current or potential consumers, shareholders, and demonstrate a willingness and
commitment to improvement of their proprietary green supply chain management program.
The achievement of creating a sustainable supply chain also assists in sending a key message to
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other organizations worldwide that demonstrate nothing but positive success as well as the
benefits that these organizations were able to reap. Without the support and firm actions these
organizations are providing, the possibilities of reverting back to old methods could have a
significant impact on the environment as well as it would be harder to push organizations in a
more sustainable direction. While the support for a more sustainable supply chain is apparent,
there are still organizations that remain unchanged.

Challenges and Conflicts in Sustainable Supply Chain Management
Much of the evidence provided within this text demonstrates that converting to a green supply
chain will ultimately lead to a better future, however many organizations can face challenges in
achieving this goal. Some of these challenges are presented within the article “Challenges and
Conflicts in Sustainable Supply Chain Management,” written by Veronika Pereseina, LeifMagnus Jensen, and Susanne Hertz (2013). The purpose of the text is to highlight the challenges
of creating a sustainable supply chain, particularly in the geographical location of Sweden and
China and pertains to the heavy-vehicle industry. Pereseina et. al (2013), indicated that
challenges are found between several stakeholder groups, however this is shifted more to
environmental and economic aspects. While the research is limited to only two specific
countries, the authors state that,
“The research is limited to two countries and a downstream supply chain of the company. This
comparative study may bring understanding of the possible challenges and conflicts within
sustainable supply chain management in the industry context on the international level… Policy
makers both in the heavy-vehicle and automotive industries could use the empirical findings of
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the study for better understanding and managing conflicts and challenges in sustainable supply
chain management… Companies or the business partners could use the results of this study as
an illustration of possible conflicts and challenges while managing supply chains in a sustainable
way.” (Pereseina, et. al, 2013, p. 1-2).

While the study only focuses on a minimal industry, the aforementioned information
demonstrates importance for organizations that are considering shifting to a more sustainable
supply chain. The authors emphasize that creating a sustainable supply chain management
system can often be demanding or stimulating situation. Abbasi and Nilsson (as cited in
Pereseina, et. al, 2013, p. 5) divide the challenges into five different areas. The five areas
include, cost increase, operationalization of sustainable development, changing cultures and
mindsets, strain in control and management of uncertainties and tradeoffs, and the complexity
of problems. As an example, Pereseina et. al found that fines for non-compliance will ultimately
depend on whether or not they are seen as opportunities or threats. If the organization
perceives it as an opportunity then the organization can focus on developing long-term
sustainability and relationships, however if the opposite occurs, the organization can just incur
the costs and move on.
Shifting to a sustainable supply chain management system can also prove difficult as it
may not go over well with employees or management if implemented. Furthermore, the
uncertainty relating to government regulations, consumer demands, and competitive strategies
can be perceived as a challenge to change. Moreover, other challenges include choice of fuel,
routing of vehicles, environmental contracts, service level agreements, etc. Additionally,
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confrontation may occur between stakeholders and the consumer, however Walker et. al (as
cited in Pereseina, 2013, p. 6) found that most consumers always have a desire for lower cost
products, however the environmental factors might not impact the mindset of a consumer in
terms of ecology versus economy trade-off.
The authors concluded that heavy-vehicle manufactures between the two countries
found some similarities, but differed quite significantly. As an example, in China the emphasis is
placed on short-term costs, therefore the manufactures are only focused on the economic
impact and the government has little impact on the environmental issues at hand. In Sweden
the attitude is slightly different in that the government is highly aware of the opportunities for
changes on environmental issues, but it is currently voluntary and not mandatory. The authors
assumed that both consumers and current firms are more accepting of environmental and
social requirements currently, therefore there is no incentive to move towards a more
sustainable supply chain system. If the Chinese government made changes, the expectation of
force would come swiftly, however changes in Sweden government policy could not exert the
same direct pressure on organizations.
In addition, other barriers of green supply chain management can be found within a study
entitled “Comparative Analysis Between Small Scale Industries in India and Developed Nations,”
written by Ranjith Karthick. The author found that India compared to most developed nations
lacks any form of green supply chain system due to a set of numerous factors. The author
studied the automobile industry, dyeing industry, and food processing industry and discovered
many issues pertaining to implementing a green supply chain system. Prior to the investigative
work into small scale industries within India, the author found that much of the green supply
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chain can be attributed to several internal and external drivers, which help shape the
foundation and landscape for many organizations. Certain trends have created a dynamic shift
in the green supply chain system, therefore creating the push for the implementation of this
system. Moreover, the author found additional benefits, which are broken into three separate
categories, which consist of; (a) Qualitative benefits; (b) Quantitative benefits (waste related);
(c) Quantitative benefits (life cycle related).
The category related to qualitative benefits include items such as, improved working
conditions, better organization in public, improved staff morale, enhance customer loyalty /
satisfaction, establishing brand value, lowered regulatory concerns, increased market
opportunities, improved product performance, and decreased liabilities. The benefit of
quantitative (waste related) items include, reduce waste handling cost, lowered waste
categorization cost, reduce waste treatment cost, reduced waste disposal cost, and reduce
waste storage cost. Lastly, the quantitative life cycle related benefits include, lowered
transportation costs, decreased packaging costs, lowered cost of production, low maintenance
cost, and reduced overall cost of organization.
The first and most important step for any firm is to identify and assess internal processes that
are affecting or could potentially affect business. It is not only important to correct issues but
also have a prevention plan that can reduce any possible threats. The implementation of a plan
to avoid risks within the organization is another vital piece to help control supply chain
operations. Green Supply Chain has been one of the best techniques that help companies to
have a continuous control of supply chain activities. Also, green supply chain is indicative of not
only successful organizational growth but also helps to preserve nature. The second
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fundamental step for any organization is to ensure the proper leadership is in place to take on
such a large task of converting to a green supply chain system. The third component
incorporates metrics and goals, which can be obtained during the implementation process of
the new system. The fourth objective is to focus on results and ensure that all objects are met
and within a timely manner. The fifth component is to collect information and conduct an
overall analysis of the project. The sixth component involves process management to ensure
that processes and procedures are in place in order to avoid any mishaps that may occur in the
near future with the new system in place. The seventh component is to involve employees and
ensuring they are engaged as well as supportive throughout the process. The last component is
to focus on interested parties, which could include external suppliers or consumers.
Unfortunately, many of the small scale industries do recognize the success and steadiness that
a green supply chain can create, however most found respondents from the three businesses
studied, acknowledged the lack of meeting ISO standards as well as citing other difficulties in
creating a green supply chain system. The author’s primary research concludes that many of
the small scale industries in India don’t have the necessary means or financial necessities to
meet ISO standards, therefore it is difficult to create a standardize supply chain system.
Therefore, much of the disposal of waste ends up in drainage systems, and most waste pieces
are burnt or put into land fill. Given the study focuses on automobile industry in India, most of
the manufactures products are sold domestically, therefore they don’t have any incentives for
going green, however the interest is continually growing within the small scale industries in
India.
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Because of the lack of consciousness and environmental effects created the respondents
believed that most of the products were sold in the second market, however evidence points to
the contrary. Each respondent provided specific answers to their lack of green supply chain
enhancement or implementation. The author stated,
“The respondent 1 replied that lean would be a better practices for improving their production
by utilizing minimum resources and eliminating waste, but they were not able to practice it in
their firm, due to high demand on their products. The respondent 2 of the dyeing industry has
openly stated they don’t have any knowledge on lean supply chain and they don’t practice it in
their firm. The respondent from the food processing industry defined lean as the method of
eliminating wastes and a key for improving the quality of the product. The automobile and food
processing industry doesn’t have any specific methods for practicing lean, but they just follow
general practices like total productive maintenance and visual inspection.” (Karthick, 2011, p.
52).

The author believes that two of the three industries concern and awareness for environment
issues are highly lacking, therefore the process creates a toxic environment. Furthermore, the
author also found that the maturity level on food processing is actually comparatively above
average than the other two industries, which means they have a high concern of general
hygiene and to follow some form of international standards.
A survey was distributed amongst the firms to identify certain areas they found to be
true when implementing green supply chain, which included parameters and drivers such as
lack of information, high costs, lack of human resources, no/weak legal structure, slow rate of
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return, lack of performance measures, pressure of lower prices, lack of government support,
lack of alternate technology, and fear of success. Based on that information, the respondents
provided quite a number of checkmarks based on the figure demonstrated below:

Based on the figure above, most respondents felt that lack of government support as well as
lack of information, lack of human resources, and fear of success topped the survey as a reason
for not implementing green supply chain. The respondents however felt that if the government
provided some subsidies, tax relief or other financial assistance that they would feel more
compelled to move forward with going green.
Because of the challenges presented within the small scale industries in India, the
author felt compelled to compare his findings with Swedish industries. Overall the author found
that Swedish industries also faced many barriers for implementing a green supply chain system,
however maintained that Swedish industries are far more concerned with environmental safety
than the Indian small scale industries. The author conveys that it is important for the industries
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within India to recognize the effects they are causing within the environment and that if it
extends any further into the future that it will create havoc and there would be severe or bad
consequences faced by the mankind and the planet. The environmental industries are already
taking a stance on such issues, therefore the author feels that developing nations also maintain
a similar system to achieve a more ecofriendly planet.
The ignorance and lack of maturity seems to be the downfall for the small scale
industries in India, which will only add to the existing problem, rather than fixing the issue. The
lack of concern from the Indian government as well as the consumers also contribute to the
carelessness and cleanliness practices that each of these industries should adhere a standard
for. Also, the lack of employee engagement or speak up can cause recklessness as well.
The aforementioned evidence provided demonstrates quality points on the topic within
the barriers of creating a green supply chain. While the studies and articles only demonstrate
three countries, the country with the biggest issues thus far pinpoint to India. The studies also
found the countries that have an increase in items that are sold domestically are less likely to
consider or adhere to the guidelines of implementing a green supply chain system. While the
organizations don’t inherit those values, there is a possibility that the suppliers indeed adhere
to a strict green supply chain system. In addition, companies will always face complex and
technical issues, however if the organization truly wants to build a self-sustainable supply chain,
then they must adhere to strict guidelines as well as turn to third parties for assistance with this
matter. Moreover, as world governments are increasing the amount of enforcement for
environmental standards, many organizations are being forced into building a sustainable
supply chain system regardless of the organizations thoughts and feelings on the subject. The
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lack of oversight from the Indian government could lead to an uptick in protests as well as
demands from other governments across the globe who will have some positive influence on
the subject. Furthermore, the author such as Karthick is already creating a new dynamic in
shedding light on the subject of green supply chain and the lack of sustainability that small scale
industries within India are failing to achieve.

Summary:
Humans that have once created so much devastation and mistakes ultimately have caught up
to the entire world during the 21st century. Given the attention of global warming and other
impacts of carbon emissions, it is apparent that organizations share some of the moral, ethical,
and environmental responsibility that is continually wreaking havoc globally. If it wasn’t for
awareness, science, political regulations, and protests, the possibility of changing organizations
thought processes and actions might have resulted in a nearly impossible battle and would
open the possibility of the organizations to operate in a negligent manner with no legal
implications.
Over the years supply chain risk has been a very important topic for many organizations
around the world, since it has been recognized and successfully identified as a primary hazard
to the maintenance of business steadiness. An unbalance in the supply chain can create
financial loss, reduction of market presence, and inefficiencies in production and logistics
processes. It is important to acknowledge that global markets change at a rapid pace and firms
must take those changes into consideration and adapt to them by constantly revamping
organizational processes. Furthermore, it is important that a risk analysis is performed in order
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to discover flaws that may pose a threat to the health of a supply chain in its entirety.
Reevaluation with a green light is complicated though possible, as aforementioned industries
are working adamantly to follow after having created and established sustainability programs.
The term green supply chain can be construed as relatively new, considering that until the last
decade organizations never had vested much time or effort into it, however because of an
increase in carbon emission taxes, the 2008 financial crisis, and other factors, have they started
to take notice. One could interpret the 2008 financial crisis in the United States as an enticing
method for moving towards a more sustainable supply chain system as it still remains an
underlying problem that affect corporations and consumers today. Many organizations were
forced to cut back on spending, reduce or layoff a large workforce, and operate minimally
because of the unstable and rocky financial markets. The complexity of the crisis created
widespread fear, anxiety, and uncertainty. As a result, this meant that consumers as well as
businesses alike reduced the amount of spending significantly. Therefore, it put an
overwhelming amount of pressure on companies to find methods to reduce costs of their
products in order to try and recoup losses suffered.
Much of the green supply chain system can be attributed to the value of lean thinking, which
was highly regarded as a great methodology to utilize while conversion is occurring. Lean
systems heavily involves identifying and eliminating “muda”, which is waste. Much of the
supporting evidence points to lean thinking as a one of a kind solution to achieving a more
sustainable supply chain system, however there are many other components that also
incorporate into lean thinking, which add into the end goal of creating the ultimate green
supply chain.

51

The incentives of implementing and maintaining a green supply chain eco system far outweigh
the negative aspects of it. From a large return of investment, tax credits, recycling previously
used products, shareholder as well as consumer backing, ultimately breed an epic combination
to change the landscape of supply chain as we know it. The choice to move towards a selfsustainable supply chain management system can prove difficult for organizations, however
there are many steps that can be taken to mitigate obstacles during the implementation
process as well as in order to avoid ultimate failure.
Those organizations that fail to adhere to the benefits will most likely be fined or forced into
creating a more sustainable supply chain through the means of government regulation and
shareholder requests. Ultimately, the consequences can indeed prove to be a challenge if the
organization refuses to accept change or adopt new methods.
One can assume the overall outlook of sustainable green supply chain brings hope and a
glimpse of the endless possibilities that may arise out of it. One can speculate this will
ultimately lead to finding new creative alternatives, vast improvements, and most importantly
new technologies that will produce a significant impact, which companies can take advantage
of. Moreover, there is a high probability of organizations being able to create innovative
technologies or methodologies that can be patented and resold to other organizations while
making a residual profit while utilizing this technology within their organization. Therefore, it is
without a doubt how green supply chain will become a game changer for organizations and
how they can reap the benefits of this through the aforementioned items. Regardless, it is up to
the consumers, world governments, and shareholders alike to emphasize the importance of
implementing a green supply chain platform.
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