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Abstract

An important area of the supply chain management is reverse logistics. Generally
deﬁned as the procedure of moving items from its point of utilization through channel
parts to the point of origin to recover value or ensure legitimate disposal. Reverse
logistics includes exercises to stay away from returns, to diminish materials in the
forward framework so that fewer materials ﬂow back, and to guarantee the possible
reuse and recycling of materials. Returns can influence each channel part from
consumers, retailers and wholesalers to producers. Returns are created for distinctive
reasons relying upon who starts them – end consumer, wholesaler or retailer and
producer – and on the way of the materials included – packing or items. Reusable
packing is getting to be more regular, particularly in Europe where producers are
obliged to take back packing material.
While organizations battle on occasions to discover approaches to make their supply
chains more environmental friendly, one subset of the supply chain emerges as
characteristically green: reverse logistics. Since reverse logistics by definition
incorporates processes, for example, remanufacturing, renovation, recycling, reuse, and
asset recovery, participating in reverse logistics exercises ensure organizations a
certain level of green.
Aluminum reusing is the methodology by which scrap aluminum might be reused in
items after its starting production. The methodology includes basically re-dissolving
the metal, which is far less costly and energy concentrated than making new aluminum
through the electrolysis of aluminum oxide (Al2o3), which should first be mined from
bauxite mineral and afterward refined utilizing the Bayer process. Reusing scrap
aluminum requires just 5% of the energy used to make new aluminum. Hence, pretty
nearly 31% of all aluminum produced in the United States hails from reused scrap.
Utilized drink containers are the biggest segment of processed aluminum scrap, with
most UBC scrap made go into aluminum cans.

2564

Chapter 1: Introduction
In this chapter, the general definitions of reverse logistics and green supply chain will
be discussed. We will be introducing the typical differences between forward and
reverse logistics, characteristics, and reasons for implementing reverse logistics in
addition to the benefits of reverse logistics. Then there are the stages and categories of
reverse logistics.
After that there's an introduction about green supply chain management and how it
greatly affects the environment in many ways. The best practices of green supply
chain will be discussed, also the challenges of green supply chain is mentioned.

1.1 Reverse logistics
Nowadays reverse logistics is a topic which has gained a great attention of the owners
of the company’s as well as researchers, because reverse logistics has had a
significant economic impact on industry as well as society. Also it is very important
for the company’s competitive advantage as well as the profitability of the company.
The reverse logistics is a new field which has so many advantages. Such as reducing
production costs, increasing customers’ degree of satisfaction and enhancing
competitive ability of companies, which are of great significance to today’s business
practices.

i.

Logistics definition

Before defining the reverse logistics we need first to define the logistics or what so
called forward logistics. Logistics is defined by the council of logistics management
as: “the process of planning, implementing, and controlling the efficient, cost
effective flow of raw materials, in-process inventory, finished goods and related
information from the point of origin to the point of consumption for the purpose of
conforming to customer requirements”( TSENG, YUE, andTAYLOR,2005)
Figure 1 illustrates how logistics and its costs have a tremendous effect on the whole
process of supply chain.
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Figure 1

ii.

Reverse logistics definition

There are so many ways to define reverse logistics. Such as reverse logistics is “the
process of planning, implementing, and controlling the efficient, cost effective flow of
raw materials, in-process inventory, finished goods and related information from the
point of consumption to the point of origin for the purpose of recapturing or creating
value or for proper disposal”( Quesada,2003)
Figure 2 demonstrates the different stages of reverse logistics.

Figure 2

iii.

Difference between reverse logistics and forward logistics

According to the previous definitions of forward logistics and reverse logistics, we
can notice that there are many differences between them. The main difference is that
2
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the forward logistics manage the flows from the point of origin to the point of
destination while the reverse logistics manage the flow from the point of consumption
to the point of origin so their directions are opposite to each other.

Forward

Reverse

Forecasting relatively straightforward

Forecasting more difficult
Many to one distribution points
Product quality not uniform
Product packing often damage
Destination / routing unclear
Disposition not clear
Pricing dependent on many factors
Speed often not considered a priority
Reverse cost less directly visible
Inventory management not consistent
Product life cycle issues complex
Negotiation complicated by additional considerations
Marketing complicated by several factors
Visibility of process less transparent

One to many distribution points
Product quality uniform
Product packing uniform
Destination / routing clear
Disposition options clear
Pricing relatively uniform
Importance of speed recognized
Forward distribution costs easily visible
Inventory management consistent
Product life cycle manageable
Negotiation between parties straightforward
Marketing methods well known
Visibility of process more transparent

1) The forecasting for the forward logistics is easier than that for the reverse logistics.
There is enough information that can help in determining the customer needs. Reverse
logistics is difficult to forecast due to the difficulty of predicting the return’s quantity
and the place of return.
2) Concerning the distribution, the distribution in forward logistics is one to many.
This means that the factory will produce products and then distribute it to more than
one customer. While the distribution in the reverse logistics is many to one which
means that more than one customer may return products to one manufacturer.
3) The quality of the returned product is in most cases is bad as the customer will
return the product for many reasons such as the product is damaged or contains a
certain defect .In forward logistics the quality of the product is uniform as the
company which is offering this product will concentrate to offer its customers a
product of high quality so all the products the company offer will be of the same high
quality.
4) The packaging of returned products when they are collected is complicated .the
package of returned product is often not complete, damaged or opened, making
handling it more complicate. An incomplete package raises the risk of damages for
the product. While in forward logistics the packaging is in a good condition when it is
sold.
5) The Destination or routing of the return product is not clear due to the great range
of possible destination of each returned item, determining where a particular one will
be shipped may need a significant amount of time. Determining destination needs to
3
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be more automatic and rapid, through tests and clear dispositions. The route in
forward logistics is clear from the beginning as the customers and their locations are
known.
6) The Disposition options for returned product are not clear where the secondary
market is often marked by the rules and the restrictions imposed by the vendors, that
make more difficult to identify the destination of the items. But in forward logistics
the disposition is clear for example if the manufacturer found a defected product
before offering it to the customer he will get rid of it immediately.
7) The Pricing for returned product when they are sold again is not uniform as the
range of prices that an item in the reverse flow is sold for is great because of the fact
that not all products in the reverse flow are first quality.
8) Speed often not considered a priority in reverse logistics as the return process is not
controlled, its rate is independent from the enterprise and the possible customers of
returned products cannot complain about it. Time passed in return centre may be a
significant factor in reducing a product’s value.
9) There are Differences in nature and visibility of costs between forward and reverse
logistics. Transport costs in reverse logistics are higher than in forward logistics,
because of the less-structured transport flow. Handling costs are much higher cause of
the not uniform package and the variety of the products. Difficulties in the
identification of returns make the cost of the reverse flow to be higher. There are less
danger related to theft and shrinkage.
10) In reverse logistics inventory management is not consistent. The arrival of
products tends to be very random and the price at which the product will be sold is
also unknown. That makes the hypothesis for traditional inventory management
inconsistent. While in forward logistics the firm can control its inventory and
determine the quantities to be stored.
11) In Product life-cycle issue it is very complex to determine at which stage the
returned product is. A series of strategic information are needed from the market in
order to determine whether an item is still attractive or not. The life-cycle length
determines the attractiveness of products and influences the value that is possible to
recapture. In forward logistics
12) Negotiation is less straightforward in reverse logistics so the Negotiation made for
returned products is more complicated than with new product because the quality of
the product is not uniform. Because of the buyer’s special requests and because of the
vendor’s concerns about the secondary market, items increase their value.
13) Marketing is complicated in reverse logistics. Its difficulties rise from vendor’s
concerns and from the necessity of the price to be significantly lower than the price of
new product. Furthermore, a retailer cannot assure to customers a consistent supply of
products, due to the variety of the returns.
14) Visibility of entire process in the reverse logistics is less transparent because
reverse logistics is generally a lower priority for firms; the Information System
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resources necessary to increase its efficiency and effectiveness generally are not
available. While in forward logistics there is great visibility of the entire process.
(Tibben-lembke and Rodgers, 2002)

iv.

Characteristics of reverse logistics

The reverse logistics has some marked characteristics. The major characteristics can
be summarized as uncertainty, High Treatment Costs, Complexity, and Low Speed.
1) The reverse logistics has a great uncertainty where it is very hard to estimate the
reverse logistics ’time and place and the quality and the amounts of reclaiming
goods, which caused the high indetermination of reverse logistics supply.so there is
a great uncertainty about the place where the products will be returned, at which
place they will be returned and what are the quantity of returned products.
2) High Treatment Costs: Scale benefits of storage and transport can’t be used due to
the random and sporadic product transfer resulted from the uncertain source of
refund and exchange.
3) Complexity: The process of returns or exchange is flooded with complex
treatments, variable processing forms and complicated structures, while each stage
of the process is affected by the result of the reverse logistics planning.

4) Low Speed: The tardiness usually represents itself in aspects of slow accumulative
speed of logistics volume, the complexity of treatment process, etc. The whole
process involves the artificial testing, judgment, classification, processing, and so
on, which are laborious and time-consuming. (Schatteman, 2003)

v.

Reasons for implementing reverse logistics

There are several reasons why a company may elect to implement reverse logistics.
These reasons are: environmental concern and economical drive
1) In the environmental concern the main challenge for industrialized countries is to
reduce wastes. There are environmental regulations that are imposed in
industrialized countries to take responsibility for the whole life cycle of their
products. The environment will not be polluted in case that their customers throw
this product after using them. In many European countries, producers are required
to take back packaging from their customers.
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2) In Economical drive reason the reverse logistics can generate profit from Proper
recovery options such as direct reuse or remanufacturing .They bring real benefits
in some occasions. In order to attract more potential customers, liberal return
policies have been widely adopted. Companies have to bear enormous losses
from huge returned products of customers.

In 1999, the costs of reverse logistics are estimated to be 50% of the percentage of
the total U.S.GDP. The overall amount of reverse logistics activities and costs are
large and still growing. (Weidong, 2006).

vi.

The benefits of reverse logistics:

Reverse logistics is becoming an important aspect of supply chain management. Many
companies that, previously, did not devote much time or energy to the management
and understanding of reverse logistics have begun to pay attention. So there are key
benefits for reverse logistics which is summarized as Regaining value, Reduction in
Cost by lowering cost of goods sold (COGS) and operating expenses,
Competitiveness advancement, Improved Inventory management and Positive
environmental impact.
1) Reduction in Cost by lowering cost of goods sold (COGS) and operating expenses
for certain category of products their parts can be reclaimed. While the reclamation
process may incur additional costs, effective returns management and processing
can also reduce the costs of environmental compliance or waste disposal.
2) Improved Inventory management where in a way returned goods also act as
inventory will need space for storage. Effective returns management can help
lower inventory of revenue-generating items and reduce the need to store items
that do not generate revenue.

3) There will be Positive environmental impact, legislations acts also called “producer
responsibility laws,” require manufacturers to develop a policy for the collection
and reuse of products at the end of their life cycle. The growing environmental
concern worldwide, forced companies to engage in reverse logistics, such as re-use
of products and materials and recycling.
4) Competitiveness advancement as efficient handling of returns leads to reduced
costs, increased profits and improved customer service. Reverse logistics is
becoming an area of competitive advantage.
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5) Regaining value where efficient reverse logistics can capture values from reusing
products or parts or recycling materials where instead of buying new material we
can use materials of returned products. (Güldem Elmas, Fevzi Erdoğmuş, 2011)

vii.

Reasons for returns

Products may reverse direction in the supply chain for a variety of reasons: customer
not satisfied, Installation or usage problem, Warranty claims, Faulty order processing,
Retail overstock, end of product life cycle or product replacement, Manufacture recall
programs, Green factor, Electronic commerce.

1) Most manufacturers and retailers allow customers to return products if they do not
meet their demands within a predefined period. Money back guarantees are
standard practice for most direct sales channels. Consumers and retailers will
sometimes abuse the return policies of manufacturers. Consumers wanting to try a
new product will sometimes abuse the ‘not satisfied, money-back’ guarantee and
simply return the product within allotted return period and receive their money
back.

2) Some customers experience problems with installation or usage of their recently
acquired products. They consider the product to be defective, while the reason for
dissatisfaction is actually caused by difficult set-up or installation procedures or
unclear instructions. This is a common problem in the computer industry where in
some categories such as CD-ROM drives, return rates of 25 to 40 per cent are not
uncommon.

3) In warranty claims Defective products or parts can be sent back to retailers or the
manufacturer for repair. If the product is still within the warranty period extended
by the manufacturer customers might return their product to the manufacturer or
if that period has expired, customers could take up other options such as taking
the product to a specialist repair center

4) Faulty order processing which means that both end consumers and retailers can
experience shipping problems. Examples of delivery problems are incomplete
shipments or missing parts, wrong quantities, wrong products, duplicate shipments
and untimely delivery, which can cause the customer to miss out on the intended
use of the product

5) Retail overstock is when the Manufacturers provide resellers with the luxury of
returning unsold stock. This is a common practice in the book industry, for
example. Retailers that need to make their accounting figures look good for the end
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of quarter or month will sometimes send significant amounts of unsold stock back
for credits, only to reorder it again after the end of a financial period

6) End of product life cycle or product replacement is once a product has reached the
end of its lifecycle; many manufacturers want to get it out of the retailers’ shelves
as soon as possible to prevent sales cannibalization of the new version. This means
that the old products have to be disposed of. Manufacturers either have to take the
stock back, based upon the conditions agreed with the retailers, or the latter need to
dump the old version quickly.

7) Manufacture recall programs where serious flaws in a product can lead to a recall,
instigated either by the manufacturer or a government agency. Common recalls
appear in the automotive, pharmaceutical, and the toy industry.

8) New environmental laws are being enacted worldwide and more compliance to
these laws is required. The laws are often accompanied with serious financial
implications. The few managers who implemented reverse logistics in the past
usually did so because it was environmentally responsible.

9) Today, the green factor has evolved to a bottom-line issue. In the past once a
product left the manufacturer’s factory doors the responsibility to dispose of the
product also disappeared. However, legislation in Europe and in the US is
changing, sometimes even making manufacturers responsible for disposal of the
product at the end of its life cycle, such as in Germany.

10)

Previously manufacturers could easily dispose of products in a landfill; today
there are strict environmental regulations as to how much and what can be
dumped. Certain hazardous materials such as chemicals and heavy metals are
banned from disposal in landfills, while other products are banned because they
can be recycled and therefore should not take up valuable landfill space. Landfill
costs have also increased steadily. These environmental reasons along with
economic considerations cause a growing number of manufacturers to take their
products back at the end of their lifetime.

11)

Electronic commerce has led to returns where the emergence of selling via the
Internet has led to many companies focusing on their reverse logistics capability;
with the rise of electronic business channels, there has been a significant increase
in consumer returns. Some electronic retailer’s estimates that up to 50 per cent of
their goods sold on the Internet are returned. (Olaf Schatteman, 2003)
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viii. The stages of reverse logistics
For reverse logistics to be implemented there are three stages: Retrieval,
Transportation and Disposition process.
Retrieval is the process of collecting the product back from the customers. It is very
difficult to predict the time and place of returns in reverse logistics so we need to
establish a good network to facilitate the collecting process. Many organizations may
be involved in this stage such as retailers, mail system, environmental protection
organizations, third party providers and manufacturers etc.
Transportation is the process of moving products from one location back to another
location. After the goods are collected from the customers, they need to be transported
to the place where they will enter the last stage which is disposition. The company
may handle the transportation process by itself or it may outsource transportation to a
company to handle the operation.
Disposition is the stage in which the company takes decisions about what they would
do with the returned products. Repair, replacement, disassembly, remanufacturing,
reuse, and recycling or landfill disposal are some of the actions that may be performed
on the returned product. Manufacturers are much involved in this stage.
As shown in figure 3

Figure 3

(Qiong Liu, 2008)
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ix.

The categories of reverse logistics:

The reverse logistics can be divided into three categories: rejecting goods logistics,
recovery logistics and product recall.
In rejecting goods logistics, the customer refuses to receive products from a supplier
that do not match his needs. There are two following reasons of rejecting goods
logistics of enterprises
The first one is the enterprises’ internal reason to rejecting goods logistics. This
means that there are inner problems of bad management and technique that lead to
rejecting goods. Such as product quality problems where the packing is good, but it
doesn’t match the customer requirement. For example, the customer may need a white
cover for the mobile but they gave him a red cover. Also there may be mistakes of
product delivery amounts which result in rejecting goods logistics.

The second reason is the supply chain reason to rejecting goods logistics. The supply
chain management requests that each party in the supply chain would cooperate with
each other. The delay of producing and delivering caused by suddenness can't be
avoided, which will influence the time of deliver so the customer will refuse to
receive it. Also if it is damaged or is robbed in the process of delivering, the product
is returned.
Recovery is when customer receives the product and then returns it because of an
existing problem in the product. It is divided into four parts which are direct reuse,
repair, recycling and remanufacturing.
Direct reuse means that the products don’t need to be repaired and can be reused
directly or some of them just need to be cleaned, such as containers and bottles etc.
Repair means that damaged product can be recovered, but the quality may be
decreased, such as the factory machines.
Recycling implies the fact of recovering materials, which take part in the composition
of the recyclable product, such as from the leftover material reborn metals, paper
rebirth, etc.
Remanufacturing is the process of creating like new product using discarded product
as the primary raw material. Remanufacturing can keep the original characteristic of
products. Examples of remanufacturing are the remanufacturing of airplane engine
and the duplicating machine.
Product recall is a request from the seller to the buyer to return the product, usually
due to the discovery of safety issues or product defect. An example for product recall
is what happened with Toyota. There was a recall process of automobiles done by
Toyota Motor Corporation to correct a possible incursion of an out-of-place front
11
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driver's side floor mat into the foot pedal well, which can cause pedal entrapment.

(Weidong Guo, 2010)

x.

The operational model of reverse logistics

In order to implement reverse logistics there are three operational models: selfemployed model, pool model and outsourcing model
Self-employed model is the model in which the firm establishes its own reverse
logistics system, manages the recovery and recycles the scrapped products by itself. In
this model the firm will not only handle the production, sale and after-sale service but
also recycling and treatment of waste materials and packing materials are handled by
it.
Pool model is the model in which the firms that work in the same industry cooperate
with each other. The firms build common reverse logistics system in the form of joint
venture and offer types of service for cooperative enterprises and even no cooperative
enterprises, such as transportation.
Outsourcing model in this model the firm gives part or all business to the particular
firm and pays for them a sum of money for the service they have offered to them. The
model is suitable for the most circumstances, either recovery and repair or recycling
the waste product. (Weidong Guo, 2010)

xi.

Reverse logistics and strategic alliance

Currently some large manufacturers establish and manage their own reverse logistics
but this mode of reverse logistics requires large investments. Many small and
medium-sized enterprises (SMEs) with limited resources are unable to handle the
complex networking necessary to have an efficient reverse logistics process. As a
solution these firms outsource all or part of their reverse logistics operation needs to
3PL.
However, most 3PLs can only provide limited reverse logistics services such as
collection, transportation and warehousing and could not provide core services for
professional recycling and remanufacturing.
Also it is extremely difficult for individual company which may be 3PL or
manufacturer to reach economies of scale. Therefore there is lack of an effective
mode to guide the industry practices for reverse logistics. In order to reach economies
11
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of scale and reduce investment and cost of reverse logistics, reverse logistics alliance
is needed.
An alliance which is not a new concept is organized by two or more companies with a
common business objective. So alliance is a union between people, groups, countries,
companies etc. to build relationship in which they agree to work together and being
joined in some activity or effort.
Logistics alliance is that firms with complementary skills are taking advantage of
synergies among them to reduce Operating costs and to secure competitive
advantages.
In these alliances, buyers, sellers, and third-party service providers in the distribution
channel engage in business relationships designed to reduce the joint cost of two or
more firms
There are several forms of logistics alliance according to the range of services to be
included and the extent of direct involvement between partners: the alliance organized
by shippers and 3PLS, the alliance organized by leader 3PL Providers and the alliance
of reverse logistics in which manufacturers collaborate with an Eco-non-profit
community organization
The alliance organized by shippers and 3PLS; 3PLs provide shipper a considerable
number of logistics activities including planning and overseeing the inbound and
outbound freight flows in the nodes of the logistics network.
The alliance organized by leader 3PL provider is when a 3PL seeks to expand
internationally through cross-border expansion. It would be very expensive and a 3PL
may lack the local knowledge related to the social, cultural, political, legal and
economic environment necessary in the foreign market.
The eco nonprofit community helps manufacturer to collect the used products. The
goal of manufacturer is to generate profits on reuse of materials and to build an
environmental friendly image. While the goal of the eco-non-profit community
organization is environmental protection.
The reverse logistics alliance with an eco-non-profit organization decreases the
product acquisition cost .The manufacturer does not have to invest in creating its own
collection networks, storage cost, transportation costs between the drop-off place and
the storage place, paying wages for a collection staff, etc.
Reverse logistics alliance is defined as the alliance among players related in all or
some processes of reverse logistics where common facilities and investments are
shared among its members. Reverse logistics alliance can reduce investments of
individual firm and it is win-win relationship among all members in the alliance
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There are two types of reverse logistics alliance: alliance of third party logistics
service providers and alliance of manufacturers who produce same or similar
products.

Alliance of third party logistics service providers who serve similar industries or have
complementary businesses. When a 3PL is involved in retrieval and disposition of
returned goods it is highly needed to cooperate with other providers in similar
industry to share the costs of expensive reverse logistics network and professional
equipment.
The alliance consolidates the scattered reverse logistics tasks and assigns integrated
tasks to most suitable providers to reach economies of scale. Every member does its
core business and finishes tasks assigned by the alliance at lowest cost
Alliance of manufacturers who produce same or similar products. They could share
facilities on recycle, reuse, disposal, repair or remanufacturing and therefore reduce
investments, reach economies of scale and reduce costs. Some alliances might
outsource standard logistics activities such as transportation to 3PLs and focus on
professional activities such as remanufacturing.

1.2 Green supply chain
Supply chain management has customarily been seen as a methodology where in
crude materials are changed over into last items, and afterward conveyed to the endbuyer.
This procedure includes extraction and misuse of the characteristic assets (Srivastava,
2007). It is critical to note however that we live in 10 years where ecological
manageable quality has been an essential issue to business drill. The waste and
discharges brought on by the store network have turned into one of the fundamental
wellsprings of genuine natural issues including a dangerous atmospheric deviation
and corrosive downpour. Green inventory network strategies are alluring since
sensitive administrative, to proactive vital and favorable circumstances. Green
production network administration (GSCM) is picking up expanding enthusiasm
among specialists and practioners of operations and production network
administration. The developing essentialness of GSCM is determined for the most
part by the heightening decay the earth, e.g. reducing crude material assets, flooding
waste locales and expanding level of contamination. On the other hand, it is not pretty
much being environment well disposed; it is about great business sense and higher
benefit. The store network "framework" incorporates.
Greening supply chains expects to adjust showcasing execution with natural issues.
To meet with difficulties, for example, vitality preservation and contamination
13
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decrease, ventures have attempted to green their supply chains, that is, to make
systems of suppliers to buy naturally better items or than manufacture normal
methodologies to waste diminishment and operational efficiencies.
Greening the inventory network is progressively a sympathy toward numerous
business ventures and a test for logistics administration in the 21st century. Of
specific concern is the way to stimulate authoritative natural mindfulness and put
ecological exercises into practice in the logistics exercises of their supply chains. This
Paper researches the relationship of two central point, authoritative learning and
administration help, with the degree of selection of green store network administration
(GSCM) rehearses in Indian assembling firms, where their inbound and outbound
logistics exercises are potential polluters to the earth.
Greening supply chains means to adjust promoting execution with ecological issues.
To meet with difficulties, for example, vitality preservation and contamination
decrease, undertakings have attempted to green their supply chains, that is, to make
systems of suppliers to buy earth better items or than assemble normal methodologies
to waste diminishment and operational efficiencies. Authoritative and operational
taking in was inferred from the firm‟s experience with projects, for example, all out
quality administration and natural administration frameworks.
Administration help included backing for GSCM plans and practices from top and
center level administration and participation crosswise over hierarchical capacities.
We discover huge positive connections between hierarchical learning components,
authoritative backing and the reception of GSCM practices, in the wake of controlling
for various different impacts including regulations, showcasing, supplier, expense
weights, industry levels of the significant practice and hierarchical size. Expanding
weights from a mixed bag of bearings have brought about the production network
directors to consider and start usage of green production network administration
(GSCM) practices to enhance both their financial and natural execution. Economical
advancement has made exceptional advancement in making natural and social
maintainability towards operations administration and the store network. (Kumar,
Chandrakar, 2012)
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Figure 4 briefly illustrates how green supply chain and reverse logistics deal in
whether saving resources, the environment or recycling materials.

Figure 4
(Kumar, Chandrakar, 2012)

As indicated by Klassen and Johnson (2002), there are five conceivable green supply
chain administration hones, ecological certificate, contamination counteractive
action, reverse logistics, life-cycle appraisal and outline for the earth.
Besides, it is exceptionally imperative to take an all encompassing approach in the
examination of ecological projects. Reverse logistics ought to be a standout amongst
the most critical topics in Green Logistics. Notwithstanding, if store network
frameworks are viable the requirement for opposite streams can conceivably be
relieved. In the task, the principle center ought to be the anticipation of store
network from a transport viewpoint, yet life-cycle evaluation ought to be to
incorporate outside variable for example, universal sourcing or green assembling.
Keeping in mind the end goal to include50 potential government green logistics
intercessions on the comparison, we ought to figure out how that potential
intercessions affect on production network methodologies.( Sanchez-Rodrigues,
2006)
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Figure 5 illustrates the steps towards waste reduction

Figure 5

i.

Green Supply Chain implementation best practices

Various methodologies for executing GSCM practice have been proposed in past
writing (Hsu and Hu, 2008).wikerson (2005) distinguished four green store network
execution best practices; adjust green store network objectives with business
objectives, assess the inventory network as a solitary life cycle framework, use green
inventory network investigation as an impetus for development, concentrate on source
lessening to lessen waste.
1 Align green inventory network objectives with business objectives
Most organizations normally characterize green production network objectives and
business objectives independently. This may prompt organizations characterizing
store network objectives without a genuine understanding of the business case and
worth recommendations behind such objective notwithstanding prompting
confounding or clashing interchanges to the association where objectives may be
opposing. For instance a business objective may be to utilize ecofriendly bundling
that cost more than the customary bundling which goes against the business objective
of decreasing expense. This does not help the mixture of green inventory network
objectives into business objectives (Happek, 2005).
A supply chain objective ought to dependably help the accomplishment of the
business objectives. An organization ought to accordingly take a gander at its general
business objectives and recognize how a move to a green production network can help
attain those objectives. Case in point if an organization needs to diminish its vitality
costs it ought to begin by assessing its vitality utilization to make whether a lessening
might be made by utilizing vitality proficient and ecologically cordial gears.
(Mazumder, 2010)
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2 Evaluate the supply chain as a single life cycle system
A supply chain network has various distinctive business transform all connected
together to structure a system, with one methodology prompting an alternate
structuring a framework. Framework deduction takes a gander at the store network as
being made out of exercises that have yields serving as inputs to different exercises
and along these lines giving a method for comprehension frameworks at a deeper
level to see the ways accessible to realize changes all the more viably. (Prugsamatz,
2010)
A life cycle framework permits a comprehensive perspective of the supply chain from
crude material extraction to last transfer of materials. This guarantees full visibility
over the whole store network and an understanding of the end-to-end effect of green
production network administration programs. Along these lines, it gets to be simpler
to distinguish open doors for the system to convey business esteem, for example,
lower costs or enhanced preference (GSC, 2011).
3 Use green supply chain analysis as a catalyst for innovation
Green supply chain analysis provides chance to survey methodologies, materials, and
operational ideas .it targets squandered material, squandered vitality or exertion and
under-used assets (Wilkerson, 2005). Chatterjee, Mazum der (2010) and Murrey
(2011) watch that organizations that need to make a move to a greener inventory
network ought to survey all their business courses of action to recognize territories
where embracing a greener standpoint can act ually enhance their business.
Since pollution and waste speak to inadequate, insufficient, or wasteful utilization of
assets, organizations ought to audit each one procedure along the production network
to distinguish the sources then check whether an all the more naturally sound
methodology will drive waste from the inventory network forms. This will guarantee
ceaseless change in all your production network operations (GSC, 2011).

4 Focus on source reduction to reduce waste
The recyclying and re-use waste administration projects concentrates on
administration of waste after it has been made. Then again Source Reduction
concentrates on the counteractive action or the lessening of wastage throughout
creation as opposed to overseeing it after it has been created with the point of
productively using assets by analyzing how business is led, how materials are utilized,
and what items are bought. Source diminishment might be attain measure, for
example, utilizing reusable rather than disposable materials, wiping out specific
things, repair and upkeep of gears, utilizing tough items, utilizing reused items
(Cohen, 2005).
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ii.

Challenges in implementing green supply chain
management

Green supply chain management like whatever available business speculation is
without difficulties, particularly since is new to numerous organizations. Business
need to beat these difficulties keeping in mind the end goal to their green endeavors to
turn into an actuality. The Ryder Center for Supply Chain Management (2008)
distinguishes three fundamental difficulties confronting organizations while
attempting to green their inventory network; (a) absence of proper engineering set up
to help organizations and their exertions to become one with Mother Earth, (b)
business methods required to catch the fitting information in the inventory network
and consequently make extraordinary utilization of their current innovation and (c)
the exchange off wager ween green prerequisites and lean practices.
1 Lack of appropriate technology and business processes needed
Innovation gives vitality proficient results that have a more positive effect on nature.
Data innovation can make the production network greener by enhancing the assets
needed to backing the business and likewise empower more successful store network
arranging, execution and cooperation, subsequently diminishing asset prerequisites
(Cognizant,
2008).green production network advances can't work free of the business forms in the
inventory network. Both the green inventory network and the production network are
a supplement of each one in turn. A store network engineering can't work without
which is given by the business process .there is need subsequently to have a process
that catches such information.

2 Trade-off between green requirements and lean practices
Lean and green techniques are regularly seen as perfect due to their imparted
concentrate on waste lessening. Leanness focuses on lessened measure of stock to
experience the inventory network which minimizes the negative ecological effect of
the inventory network. Notwithstanding, incline procedures that utilize without a
moment to spare (JIT) conveyance of little group sizes which enhances sufficiency
can require expanded transportation, bundling, and taking care of which build
outflows disaffirming the green methodology. (Mollenkopf, Stolze, Tate and
Ueltschy, 2010).
Outsourcing likewise may include parts of the assembling methodology being
exchanged to plants on the opposite side of the world, just for the items to be
transported over for the following some piece of the store network process which
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requires extra transportation and consequently expanding outflows. (Simchi-levi,
2008)

3 Failure to integrate supply chain optimization efforts with green supply
chain efforts
Cash and Wilkerson (2003) contend that most firms executing green supply chain
practices don't really coordinated ecological contemplations into their supply chain
administration forms. Their methodology is generally determined by a need to green a
current procedure or a bit of the chain. In spite of the fact that this may have a positive
effect on nature's turf, the ecological perspectives are habitually not considered when
those in charge of exploring a business' general store network execution roll out
improvements in the inventory network. They uttermost contend that It is just after
changes the progressions in the inventory network have been actualized and their
consequences for nature's domain uncovered that the thought of greening the
inventory network has the chance to rise. (Muchiri Thomas Kangangi)

In chapter two the case study will be presented. While in chapter three the recycling
process that is related to reverse logistics and it's benefits will be discussed. In
Chapter four we will present the idea and how it will be implemented in addition to a
survey, a model that will illustrate the best implementation and some marketing ideas
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Chapter 2: Case study
PepsiCo will be our case study which is an American multinational food and beverage
corporation headquartered in New York, United States. PepsiCo has branches all over
the world. Our case study will be about PepsiCo in Egypt, and we will focus on the
Pepsi cola products.

2.1 History of PepsiCo
PepsiCo is an American multinational food and Beverage Corporation headquartered
in New York, United States. It was established and began in 1965 with the merger of
Pepsi-Cola and Frito-Lay.
PepsiCo's products are sold in more than 200 countries and territories around the
world. Meet the global business units that make it all possible. It sells a variety of
brands which are Pepsi, lays, Tropicana, Quaker oats and Gatorade.
Pepsi is one of the world’s most iconic and recognized consumer brands globally.
Today, the Pepsi portfolio includes three products - Pepsi, Diet Pepsi and Pepsi MAX
that each generates more than $1 billion in annual retail sales.

2.2 The supply chain of PepsiCo:
The Supply Chain of PepsiCo Egypt consists of suppliers, manufacturer, distribution
center, and retailers.

2.2.a Suppliers
PepsiCo gets its material from mainly two suppliers. The first supplier is Rexam
which is a British multinational company headquartered in London, United Kingdom.
It is the largest manufacturer of beverage cans in the world and a leading producer of
rigid plastic packaging. It has around 70 plants in 25 countries across Asia, Europe,
North America and South America. PepsiCo gets 98% of its material from Rexam.
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The Second supplier is a group of different suppliers from which PepsiCo gets 2% of
its material. As shown in Figure 6

Figure 6

2.2.b Manufactures
As a manufacturer PepsiCo has seven different factories in different locations. The
main factory is located at 6th of October next to Rexam main plant in Egypt. While
the other factories are located at Nasr city, Amreya, Menya, Tanta, Sohag and Port
Said.
PepsiCo fill the cans and PET bottles. It fills cans at 6th of October, Nasr city, and
Port Said factories. While it produces the PET at 6th of October, Menya, Amreya, and
Sohag factories. As shown in Figure 7.

Figure 7
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There are four production lines in PepsiCo each line works 20 hours per day. The
small line in pepsico produces 72,000 can per hour, with 250 working days a year,
produces 360,000,000 in one year.while the large line produces 120,000 per hour,
with 250 working days a year, produces 600,000,000 in one year.

2.2.c Distributers
There are 24 distribution centers or warehouses located throughout Egypt and are
supplied from the 7 plants. Some of the distribution center supply wholesalers and
then the wholesalers supply retailers. Other distribution channels supply retailers
directly. As shown in figure 8.

Figure 8
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2.2.d Retailers:
PepsiCo deals with a variety of retailers ranging from small retailers to large one.
Those retailers may be supermarkets, cafes, restaurants and small booth. From the
large retailers that PepsiCo deals with are Carrefour, Metro, Hyper one, and spinneys.

2.3 Reverse logistics of PepsiCo:
The returns in PepsiCo consist of returned empty glass bottle, finished product of
Pepsi cans or plastic bottle and cartons of the cans.

The returned empty glass which PepsiCo collect by using its own truck from the
retailers is being reused after passing through washing and sterilization process if they
are in a good condition.
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In case there is something wrong with the bottle such as being broken or damaged
when they are returned or even through the process of washing and sterilization the
bottles will be sent to the scrap area where they will be molten and then recycled.
For the finished product whether we are talking about cans or plastic bottles which are
returned in case they are expired they will be executed.
Finally for the returned cartons which have been used to pack cans during the process
of distribution among retailers, these cartons will be returned again after the
distribution process. In case they are in a good condition they will be reused, and if
not they will be sent to the scrap area where they will be recycled.
But in case of empty cans they will not be returned again to the factory simply the
consumer will get rid of it at the garbage. The garbage men collect the cans from the
garbage and sell them.
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Chapter 3: Recycling of used materials
and its impacts on the community as a
whole

3.1 Introduction on Recycling
Recycling spares energy, decreases crude material extraction and battles
environmental change. The larger part of studies have observed that recycling our
trash is preferable for nature's turf rather over burning or landfilling it. Companions of
the Earth has since a long time ago fought for expanded reusing and all the more as of
late for law obliging better doorstep reusing accumulations. Most families now have
kerbside accumulations of reusing and the amount of diverse materials acknowledged
is expanding. However there is still an enormous potential for boards to enhance
gathering plans and amplify the benefits that recycling offers us, by executing the best
practice laid out in this instructions. (Friends of the earth, 2008)
The aluminum parts from e-scrap might be remelted to restore the aluminum content.
Reusing requires less vitality than essential generation (5-10% of essential) and is
possible without losing value of the material. Inside the aluminum reusing industry a
refinement is made in the middle of refiners and remelters and in the middle of cast
and wrought alloys. (Schluep etal, 2009)
Aluminum is one of the most youthful industry metals. Because of properties, for
example, light weight, high consumption safety, great formability, and nonharmfulness, it has been the quickest developing metallic material in the previous 100
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years. With a worldwide essential metal utilization of 27.4 million tons and a reused
aluminum creation from obtained and tolled scrap of pretty nearly 13.1 million tons, it
has taken the top position of all the non-ferrous metals.
The 15 European Union part states from 1995 to 2004 (henceforth EU) are, joined,
one of the biggest aluminum fabricators (e.g., moving, expulsion, throwing) and
producers (get together and generation of ﬁ nished items) around the world. In
perspective of constrained metal mining and vitality requirements, the EU is
structurally reliant on aluminum reusing for its residential metal supply. In 2003, 2.6
million tons of essential aluminum were created and a reported 3.9 million tons of
aluminum were concentrated from acquired and tolled scrap. Previously, much has
been thought about the essential aluminum generation chain however relatively
minimal about reused aluminum. The aluminum reusing chain includes the
accumulation of tossed aluminum-holding items and the ensuing medication and
refining of aluminum scrap. Right now, the potential for reused aluminum is eccentric
since future volumes and composite sorts of old scrap are obscure. In this way, vital
thinking regarding creation limits for scrap dissolving is difficult.
This worldwide aluminum ﬂow model plans to better portray the past and to
anticipate the future blend of essential and reused aluminum metals.(Boin, Bertram,
2005)
Recycling is a significant thought in proceeded aluminum use, speaking to one of the
key traits of this omnipresent metal, with broad monetary, natural and social
ramifications. More than a large portion of all the aluminum right now created in the
European Union (EU) starts from reused crude materials and that pattern is on the
expand. In perspective of household vitality stipulations, developing aluminum endutilization request and the little number of bauxite mines in this some piece of the
world, Europe has an immense stake in amplifying the accumulation of all accessible
aluminum, and creating the most asset proficient scrap medications and softening
methods.
The high inborn estimation of aluminum scrap has dependably been the primary
impulse for reusing, autonomous of any authoritative or political activities. Anyhow
notwithstanding this evident investment measurement, developing ecological
concerns and increased social obligation, particularly throughout this last decade,
have served to support reusing movement, since reusing frequently requires as meager
as 5% of the vitality required for essential aluminum generation. The aluminum
economy is a cycle economy. In fact, for most aluminum items, aluminum is not
really expended throughout a lifetime, yet basically utilized. In this manner, the life
cycle of an aluminum item is not the customary "support to-grave" succession, yet
rather a renewable "support to-support". In the event that scrap is handled properly,
the reused aluminum might be used for just about all aluminum provisions,
consequently protecting crude materials and making impressive vitality funds. (OEA,
2005)
Figure 9 shows the passage on stages of inputs to be outputs.
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Figure 9

(OEA, 2005)

Aluminum Recycling: a Profitable Business Activity
Aluminum scrap has impressive market value on the grounds that the vitality required
for essential generation is put away, to a vast degree, in the metal itself and, thus, in
the scrap as well. Along these lines, the vitality required to liquefy aluminum scrap is
just a small amount of that needed for essential aluminum generation. Moreover, since
its nuclear structure is not adjusted throughout softening, aluminum might be reused
without any misfortune of worth. The budgetary significance of aluminum reusing in
Western Europe can't be exaggerated in an aluminum reusing industry that
successfully tripled its yield from about 1.2 million tons in 1980 to more or less 3.7
million tons in 2003. While essential creation has remained moderately steady since
1980 (an unassuming expand of only 12%), the refining part has developed by half
and the reusing action of remelters by a monstrous 94%.
A definitive point of the aluminum reusing industry is to reuse all sources of
aluminum scrap, at whatever point it is monetarily practical and/or environmentally
alluring. Reusing is regarded monetarily feasible, i.e. beneficial, if the included
quality surpasses the reusing expenses, or when, for instance, land filling would
demonstrate more unreasonable than reusing. From an ecological perspective, it is
naturally invaluable if the natural effect of the accumulation, detachment and
liquefying of scrap is lower than that of essential aluminum creation.
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Figure 10 shows how recycling evolved through years.

Figure 10

Energy needs
Energy savings of up to 95% are achieved per ton of aluminum produced from scrap
versus primary aluminum. As shown in Figure 11.

Figure 11

(OEA, 2005)
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3.2 Facts
Australians expended more than 3 billion aluminum jars in 2002. Of these, 47% were
soda drink cans and 53% where hard refreshment cans.

Australians right now reuse more than 2 billion aluminum cans every year.

On the off chance that you grabbed the 900 million aluminum cans that are discarded
consistently and took them to a scrap metal merchant, you would get $15 million.

That is $15 million being covered in landfill consistently.

Aluminum cans are the main holder allowed in the Himalayas, Nepal, on the grounds
that they are light and simple to pound. The neighborhood individuals gathering the
discared cans acquire cash from returning them for reusing.

So much energy is required for aluminum creation that the refining plants (production
lines that process aluminum) require their energy plants.

Since 1980, the weight of aluminum jars has been lessened by more than 30%,
decreasing the measure of assets required.

The reusing rate of aluminum cans in Australia in 1996 was 62%, in 2000 it was 74%
and in 2003 was 77%.

How many drinks cans do we use in the UK each day? 13 million.
How are aluminium cans transported from recycling centres to the recycling plant?
Squashed into bales (approx 300kg per bale) and then transported by road to the
recycling plant.
How is any steel removed from the shredded aluminium cans in the recycling plant?
Removed using an electromagnet. Steel is attracted to the magnet and the aluminium
is not. 4. How hot is the furnace to melt the aluminium? Over 7000C.
How are impurities removed from the aluminium? Impurities float onto the surface of
the molten aluminium and these are then scooped off.
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What safety clothing do operators in the foundry wear? Safety hats, visors, fire proof
clothing – safety suits, gloves and boots.
How heavy are the aluminium ingots made from the molten aluminium? How many
are made each day? 27 tonnes. 12 are made in a day.
How much energy does recycling aluminium cans use (when compared to using
aluminium from raw materials)? 5% of the energy is used. i.e. it saves 95% of the
energy that would be needed if the aluminium was obtained from the raw material
bauxite.
How long could you run a TV for on the energy saved by recycling just one
aluminium can? 3 hours.
(Novelis, 2007)

3.3 Economic Incentives
In its Annual Statistical Reviews, The Aluminum Association, the exchange
relationship for the business, tracks the amount of cans reused by industry. Utilizing
this and other data, the Sloan Center for a Sustainable Aluminum Industry at the
University of Kentucky as of late has evaluated that the measure of Ubcs disposed of
yearly to landfills is something like 909,000 tons.

Further, knowing the amount of cans that have been gathered throughout the years
and accepting the offset have been disposed of to landfills, it is assessed that more or
less 20 million tons of Ubcs have been tossed in the course of recent decades and are
at present covered in landfills across the nation. This is a generous amount of metal!

Expecting a metal cost of $2500 for every ton, this speaks to a misfortune of $50
billion!
In the event that these cans could be recovered either before landfilling or from the
landfill itself and reused, it would include an extra limit of about 909,000 tons to the
aluminum business every year.

This is the equivalent of the capacity that could be provided by building 3 new
smelters, each of 300,000 ton capacity. .

Also, since the reusing of aluminum blocks the requirement for refining and lessening
preparing, both the capital expenses, vitality costs and the ecological arrivals of Co2
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and different mixes, and carbon utilization would be significantly lower when reusing
this aluminum.
Expecting that the expense of another smelter is around $4000 for every yearly ton,
capital expenses of $1.2 billion for every smelter (a sum of $3.6 billion for 3 smelters)
could be kept away from however fruitful catch of these tossed cans. Rather,
altogether lower capital expenses for remelting limit would be needed, assessed at
$180 million. Additionally, vitality utilization would be significantly diminished since
it just obliges 5% of the vitality to reuse aluminum as contrasted with creating it from
the first metal.

Since the US is unrealistic to manufacture any extra smelters soon, an alternate
approach to respect this is that the importation of 909,000 tons of metal could be
stayed away from, with a funds of more than $3 billion. Therefore, there are some
extensive budgetary motivators to create methodology to either keep the UBC from
steadily arriving at a landfill or recuperating UBC after internment in a landfill. (Das
etal, 2007)

3.4 Customers of aluminum can recycling
There is an extremely known business sector for reused aluminum with firmly
characterized distribution chains. Henceforth, the refiners supply the foundries with
casting alloys and the remelters supply the rolling mills and extruders with wrought
alloys, where the transforming of alloy specefic pieces can result. Many recycling
plants will actually pay for aluminum products that you bring to their on-site facility
or to one of their recycling machines that may be located throughout your community.
This is because aluminum is the most recyclable materials--in fact, 100% of an
aluminum can be recycled to create a new aluminum can.
The main customer of aluminum can recycling is the aluminum foundries.
A foundry is a factory that produces metal castings. Metals are cast into shapes by
melting them into a liquid, pouring the metal in a mold, and removing the mold
material or casting after the metal has solidified as it cools. The most common metals
processed are aluminum.
Aluminum recycling foundries in Egypt are found in Duwaika in a place called "El
gabal" and they are eagerly ready to purchase scrap aluminum cans at any amount
every day. They also have their own trucks and are ready to collect the tons of scrap
aluminum from the scrap area located in Pepsico's factories.
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Figure 12
(OEA, 2005)
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3.5 Process of producing and recycling aluminum
First: The production process
Exploration and mining of bauxite is the first step, then the alumina refining takes
place followed by primary smelting.
After primary smelting comes the ingot casting and then the sheet production as
aluminum is produced in the form of sheets and them enter the end product
production into whatever product and in our case is the aluminum cans that are then
send to the consumer for purchasing.

Second: The recycling process
After the consumer has purchased the aluminum product, he/she returns it in order to
enter the recycling process which starts with shredding and decoting, then remelting
and finally ingot casting in order to continue it's production process.
Figure 13 simply demonstrates the typical steps of production and recycling
aluminum

Figure 13
(Novelis, 2008)
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3.6 Best practice recycling
Companions of the Earth made a campaign for better doorstep reusing administrations
through drafting and supporting the Household Waste Recycling Bill. This Bill was
supported by Joan Ruddock MP (since summer 2007, the Minister in charge of waste)
and was at long last made an Act in November 2003. The Act obliges all
neighborhood commanding voices in England to gather no less than two sorts of
recyclable waste from all family units in their general vicinity before the end of 2010.

About the vast majority of family units are currently served by kerbside reusing
gathering plans.

In 2005/06, 56 per cent of family unit waste reused was gathered through such plans
and 43 per cent of the family unit waste reused was gathered from bring banks/
reusing gathering points and city comfort destinations.
An effective doorstep collection scheme should:




Produce high quality materials for recycling and composting
Encourage high rates of participation (and set-out) from householders
Capture a high proportion of recyclable and compostable waste from
households.

Research indicates that the following features are those most likely to guarantee these
attributes:
Service reaches all households
Each family ought to be given a doorstep or limit gathering administration, including
all flats.
Wide range of materials collected
In a perfect world, dry recyclable materials gathered will incorporate paper, glass,
cans, plastics, cardboard, materials and batteries. The more prominent the amount of
materials gathered, the more individuals are liable to participate and the more
noteworthy the measure of material individuals will put out for gathering.
Good education and customer care
In place for kerbside reusing plans to work, family units need to be clear about what
they can and can't reuse, and in addition why they ought to reuse.

Client care can take numerous structures including working a phone hotline
administration, having a devoted website page for data, conveying flyers or
pamphlets, doing eye to eye training about the administration or liaising with
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neighborhood schools. A blend of measures is the most ideal approach to achieve a
wide group of audience. When a plan is set up it is important to continuelly fortify the
message with regular data about the administration.

Soliciting includes eye to eye discussions with householders on their doorstep, so as
to push reusing administrations and urge inhabitants to reuse. This is an extremely
fruitful method - Devon Waste Partnership discovered peddling prompted a 20 for
every penny build in the tonnage of recyclables gathered.

Telling people in general about what happens to the materials once after they have
been gathered likewise serves to fortify the „feel-good‟ figure and empowers interest.
Reusing could be the stage from which numerous individuals might be taught about
their surroundings and great citizenship.

Gatherings ought to likewise advertise and help waste minimisation plans. These
incorporate the utilization of home composting, nearby bring banks and family unit
convenience locales and chances to decrease squander and reuse things where
conceivable. For instance, this could incorporate forestalling sustenance waste and
pushing furniture reuse plans, nappy washing administrations, neighborhood refillable
plans and low bundling shops and mark
Frequent recycling collections – ideally weekly
Week by week collections are more helpful for householders than fortnightly
accumulations, as families won‟t need to store their materials for long.
All families ought to be provided with a different food waste accumulation on a week
by week premis
Provide an easily storable container
Yields of materials for recycling have been discovered to be higher in territories
furnished with a pack or box compared with comparative zones without.

Trials in Bath in 1993 found that yields of materials for recycling were in excess of 50
per cent higher in territories furnished with a pack or box contrasted with comparative
zones without.

There is a wide mixture of holders accessible for accumulations and it is vital to
perceive that distinctive shapes and sizes will suit diverse families and the space
accessible in diverse kitchens. Likewise, certain materials will oblige particular
compartments, for instance, glass needs to be put away in a durable compartment to
keep it from being broken, however paper may be better kept in packs as these could
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be put away all the more effortlessly. Multi-material accumulations with kerbside
sorting will oblige a bushel or box to be given instead of a pack. It may be
advantageous to counsel with occupants to discover the most proper compartment for
their needs. (Friends of the earth, 2008)

3.7 Benefits of recycling
Recycling saves raw materials
Recycling lessens the requirement for raw materials, for example, metals, forests and
oil thus diminishes our effect on nature's turf. The level of our utilization in the UK is
as of now having a noteworthy effect on nature and groups over the world, and we're
consuming an expanding amount of crude materials.
Separating virgin materials is a key reason for worldwide habitat loss. For instance,
demand for paper and cardboard is undermining old forests. Virgin materials need to
be refined and handled to make products, requiring immense amounts of energy and
the utilization of contaminating chemicals further bringing about thedestruction of
habitat. For instance, making one ton of aluminum needs 4 tons of chemicals and 8
tons of bauxite (the mineral metal), and it takes 95 per cent less energy to make a
recycled aluminum can than it does to make one from virgin materials. On top of
materials required, the making of waste slag and the substantial territories of area
needed for modern purifying reason impressive ecological issues.

Recycling reduces our impact on climate change
Although recycling utilizes energy, generally it decreases atmosphere emissions, as
recycling a material by and large uses far less energy than assembling from virgin
materials.
This conclusion is affirmed by numerous studies, including a late study accomplished
for the Government by the specialists ERM, and a study did for the administration
subsidized Waste and Resources Action Program (WRAP).
The WRAP study surveyed the relative nursery gas reserve funds connected with
current UK levels of reusing for paper/cardboard, glass, plastics, aluminum and steel,
and closed:
"The Uk‟s current reusing of those materials spares between 10-15 million tons of
Co2equivalents for every year contrasted with applying the current blend of landfill
and incineration with vitality recuperation to the same materials. This is comparable
to something like 10 for every penny of the yearly Co2 emanations from the transport
segment, and likens to taking 3.5 million autos off UK streets."
Case in point, on the off chance that you reuse waste paper you spare three times to
the extent that as is created by smoldering it to create vitality.
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Recycling plastic spares five times the energy made by burning it.

Recycling saves landfill space
The production of aluminum from scrap spares on landfill space and decreases the
effects connected with this practice. In exceedingly urbanized districts, landfill space
is lessening and the development of new landfill zones is expensive or not by any
means an alternative on account of the absence of potential destinations. In 2003,
essentially by recycling aluminum, the business could spare about 1.5 million m3 of
landfill space in Europe. Subsequently, as less ground is utilized for area filling, less
groups need to live alongside landfill locales, less environments are pulverized and
less cash is needed for site upkeep.

Recycling costs less
The expenses of distinctive waste management systems are liable to numerous
variables making it hard to recognize them in simply budgetary terms.
Notwithstanding, when analyzing landfill, incineration and recycling, recycling has
considerable economic merit.
Recycling instead of sending waste to landfill stays away from the installment of
landfill expense and potential LATS fines. Incineration is unreasonable - it is not a
minimal cost alternative for gathering LATS targets.

Recycling generates cash
After accumulation, recyclables are differentiated and baled at materials recycling
offices (Mrfs) and sent to reprocessors, for example, paper factories, glass works or
plastic reprocessing plants where the waste is prepared for utilization in new items. In
spite of the fact that it costs neighborhood powers cash to gather recycling, the
materials create wage when reused and sold. This cash might be nourished go into the
waste gathering plan.

Recycling creates jobs
The procedure of recycling and composting, from kerbside gathering to the sorting
and reprocessing of recyclables, makes a larger number of employments than
incineration and landfill.
There is still a tremendous potential for development in the reprocessing part,
especially in territories with solid assembling industry.
Studies have assessed (conservatively) that for each ton reused 5.9 employments are
made.
This figure doesn't include extra jobs likewise made down the line, which have been
evaluated as one extra occupation for each position made at the reprocessing stage.
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It has likewise been proposed that recycling daily papers makes three times the same
number of occupations as burning them and new employments could be made for
every 1000 tons reused in kerbside gathering and sorting plan

Recycling helps us toward sustainable living
For householders, recycling is one of the least demanding ways they can lessen their
effect on the earth and it is regularly the first such move they make. It presents a
"green" cognizance to day by day life. Making individuals ponder the effect of their
utilization and generation of waste can help to urge us to settle on lifestyle choices to
lessen the waste we make and our effect on nature's domain. Recycling likewise
makes a cyclic method for living as opposed to the current direct model, and this
change is key for decreasing our effect on nature's domain all in all, and will help us
develop sustainably. (Friends of the earth, 2008)
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Chapter 4: Identification of Steps and
Procedures
4.1 Overview of the process
The weight of the 330 ml empty can is about 12.9 gram (2.72 gram cap).so 75,000
aluminum can will form 1 ton of scrap. As we mentioned before Pepsico don’t make
use of this cans after the customer get ride of it . Instead of that the garbage men
collect the cans and sell them at a price of 9 piasters per can which means that 1 ton of
aluminum is sold at a price of about 6500 LE.
Pepsico can make benefits from the cans by collecting them from the customer and
outsource their recycling to a third party and getting money from the third party for
each can. The aluminum foundaries located at Dowaika who are the third party that
will recycle the cans are willing to purchase 1 ton of cans from pepsico for about 6000
LE. Or seperation of aluminum from iron occurs and purchase pure ton of aluminum
by about 8000 LE where 1 can consists of variable amount of iron plus aluminum.
In this chapter there will be a survey which will be done with the consumers to know
whether they are willing to return cans or bottles and identify what will be offered in
exchange of returning a used aluminum can or PET bottle.
Then a Promodel simulation for the process of returning cans or bottles will be done
in order to evaluate the whole process.And also Feasibility study will be done to
ensure profitability with the cost of materials, handling, transportation and
promotions.
And we will be suggesting marketing strategies to convince consumers to return used
aluminum cans and PET bottles.
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The can crushers

There will be Can crushers which will be distributed among retailers, schools,
universities, cafes, restaurants, offices, compounds, supermarkets, hypermarkets,
clubs and kiosks. A can crusher is a device used for crushing aluminum soda cans for
easier storage in recycling bins. While most recyclers don’t require you to crush cans,
if you do recycle a lot, your normal bin may fill up quickly. The crusher gives you
extra space by flattening either single or multiple cans. The simplest, usually about 10
US dollars (USD) have you crush a single can at a time, by pulling on a lever that
brings weight down on the can until it is crushed nearly flat.
After that the crashed cans and bottles will be collected from retailers and returned
with the same trucks to PepsiCo thus no additional logistics cost in addition to that the
use of petrol will be much less and the green house gas emissions will be greatly
reduced.
Finaly pepsico will sell these cans and bottles to the foundries that are concerned with
recycling in order for them to return to their raw material state
By implementing this plan of recycling all the parties will get benefits. PepsiCo image
will be improved as it contributes in providing a more sustainable environment by
reducing wastes. By selling these cans and bottles to the foundries, PepsiCo will get
profits.
For end consumer he will have certain promotions that will be identified based on a
survey that we will be done. End customer will feel satisfied having the ability to
participate in saving Egypt’s resources. Retailers will have certain discounts or free
amount based on the amount of returned cans or bottles.
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In addition to that there are Environmental, Economic and community Benefits for
recycling the aluminum cans that will be discussed later on.

4.2 The survey
1) Do you drink aluminum can beverage products?

-Yes
-No

o From 101 responses:
- 89 said : Yes “ 88% “
- 12 said : No “ 12% “
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2) Do you drink plastic bottles' beverage products?

-Yes
-No

o From 101 responses:
- 90 said : Yes “ 89% “
- 11 said : No “ 11% “

3) How often do you consume these beverages?

-More than once daily
-Once daily
-More than once weekly
-Once weekly
-Every now and then
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o From 101 responses:
- 29 said More than once daily “ 29% “
- 27 said Once daily “ 27% “
- 24 said More than once weekly “ 24% “
- 09 said Once weekly “ 09% “
- 12 said Every now and then “ 12% “
4) Are you willing to save natural resources and the environment?
-Yes
-No
-I don’t care

o From 101 Responses:
- 85 said : Yes “ 84% “
- 01 said : No “ 01% “
- 15 said : I don’t care “ 15%

5) Do you throw your cans or plastic bottles in...

-Garbage bins
-Any where in the streets
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o From 101 responses:
- 81 said : Garbage bins “ 80% “
- 19 said : Any where “ 19% “
- 01 said : Other “ 01% “

6) Have you ever witnessed or heard about any recycling campaigns?
-Yes
-No

o From 101 responses:
- 29 said : Yes “ 29% “
- 72 said : No “ 71% “

7) If yes, please list the campaigns you've heard about

…………………………………………………………………………..
…………………………………………………………………..

.
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From 101 responses:
29 said :
-Internet
-government
-social media
- Can't remember the name
-Norway and Sweden booths for recycling aluminum cans instantly for their value.
- The campaign done by the Egyptian government lately.
-in Gouna they had recycling bins which was cool.
-BUE.
- Have been part of a recycling campaign back in college, faculty of economics and political
science, and it was under the name of " Think Green".
- I don't remember.
- In India.
- I visit one these companies in UK.
-don’t remember a specific name but I have seen such campaigns in universities and el
gouna.
-India.
-In Zamalik, Cairo, I have witnessed some practices in streets by El Sawy Culture Wheel.
-In GUC, AUC I have observed that all bins are categorized into glass, plastic, paper, and
other. I.e. Food remains. In AASTMT Cairo, it sponsored some sort of Green Activities
which include categorizing bins. The same in AASTMT Abu Qeer.
- Mokatam Society
- P&G recycling campaign.
-Egyptian government campaign.
- Vietnam
-I heard about recycling on tv shows and how it can consume the world.

8) If there is a recycling campaign going for the cans and bottles, are you willing to
participate?

-Yes
-No
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o From 101 responses:
- 91 said “ 91% “
- 10 said “ 10% “
9) If yes, are you willing to throw your cans or bottles in garbage bins located near
you?

-Yes
-No
-Only for something in return

o From 101 responses:
- 78 said : Yes “ 80% “
- 02 said : No “ 02% “
- 17 said : Only for something in return “ 18% “

10) If no, what kind of incentive would let you consider participating in the
campaign?
………………………………………………
………………………………………

From 101 responses:
-02 said No:
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-Some one come to take them from house , it is difficult for me to go out near house
to put them in their pins, I have children.
-The vision of the campaign. Knowing the advantages of what I’m working
on. Lowest effort to be exerted. Get some return.

11) What kind of returns will you accept in exchange for your used can or bottle?

-Pack of potato chips

a. Completely unwilling
b. Somehow not willing
c. Indifferent
d. Somehow willing
e. Very much willing

o From 101 responses:
- 28 answered : Completely unwilling “ 28% “
- 15 answered : Somehow not willing “ 15% “
- 26 answered : Indifferent “26% “
- 11 answered : Somehow willing “ 11% “
- 21 answered : Very much willing “ 21% “
-A ticket in which a specific number of tickets will give you a free product

47
2611

a. Completely unwilling
b. Somehow not willing
c. Indifferent
d. Somehow willing
e. Very much willing

o From 101 Responses:
- 11 answered : Completely unwilling “ 11% “
- 10 answered : Somehow not willing “ 10% “
- 19 answered : Indifferent “ 19% “
- 21 answered : Somehow willing “ 21% “
- 40 answered : Very much willing “ 40% “

-A ticket with a code written on an SMS that offers you specific sports, politics,
entertainment, weather, etc. news

a. Completely unwilling
b. Somehow not willing
c. Indifferent
d. Somehow willing
e. Very much willing
48
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o From 101 responses:
- 36 answered : Completely unwilling “ 36% “
- 15 answered : Somehow not willing “ 15% “
- 21 answered : Indifferent “ 21% “
- 08 answered : Somehow willing “ 08% “
- 21 answered : Very much willing “ 21% “
-A ticket for a transportation method such as the subway "METRO"

a. Completely unwilling
b. Somehow not willing
c. Indifferent
d. Somehow willing
e. Very much willing
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o From 101 responses:
- 26 answered : Completely unwilling “ 26% “
- 13 answered : Somehow not willing “ 13% “
- 18 answered : Indifferent “ 13% “
- 17 answered : Somehow willing “17% “
- 27 answered : Very much willing “ 27% “

-A ticket that offers you a chance to enter a lottery for winning valuable items

a. Completely unwilling
b. Somehow not willing
c. Indifferent
d. Somehow willing
e. Very much willing
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o From 101 responses:
- 22 answered : Completely unwilling “ 22% “
- 05 answered : Somehow not willing “ 05% “
- 15 answered : Indifferent “ 15% “
- 22 answered : Somehow willing “22% “
- 37 answered : Very much willing “ 37% “

12) What kind of places that have garbage bins are you willing to return your cans or bottles?

a.
b.
c.
d.
e.
f.
g.
h.
i.

Kiosk
Supermarkets
Hypermarkets
Cafes
Restaurants
School
Universities
Malls
Offices
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o From 101 responses:
- 64 Selected Kiosk “ 13% “
- 59 Selected Supermarkets “12% “
- 41 Selected Hypermarkets “ 08% “
- 55 Selected Cafes “ 11% “
- 42 Selected Restaurants “ 09% “
- 48 Selected Schools “ 10% “
- 62 Selected
13) Are you willing to crush your can if there is a device for crushing located at each bin in
order to be recycled?

-Yes

-No
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From this survey, we found that 85% are willing to save natural resources, and 92% are ready
to participate in the recycling process.
Most of the people preferred: tickets, a lottery or subway tickets as a promotion for
returning the cans.
People are willing to return used aluminum cans in kiosks, universities, cafes and
malls more than any other place.
88% of the people are willing to crush cans using can crushers.
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4.3 Feasibility study
Assumptions
Because of the high confidentiality that is present among multinational organizations
like Pepsico regarding specific type of information, we have made specific
assumptions for the cost of the total promotion and materials regarding using 1000
can crusher and plastic bins on 1000 retailers, we've managed to calculate the profit
that will be generated each year by offering two types of promotions that got the
highest results in the survey.
These promotions are: 1- A lottery (Worth 1,000,000 LE for each 1000 can crushers)
2- Cupon or ticket promotion (Each cupon is worth 25 piasters) (2 months per year for
each 1000 can crushers)
Numbers and costs
Retailer sells 10 cartons per day 5 belong to PepsiCo and 5 belong to competitors.
Each carton has 24 cans = 240 cans
Market is 50% for PepsiCo and 50% for competitor.
Pepsico sells 5 cartons = 120 cans.
92% of consumers will recycle depending on the survey statistics
Excluding the 8% unreturned cans, PepsiCo returns 111 cans per day
Starting with 1000 retailer
Working days will be 30 days per month
With average daily consumption (weekdays and weekends)
Lottery cost is 1,000,000 for for each 1000 can crusher.
Promotion is a ticket for each can for 25 piasters (2 months per year for each 1000 can
crushers)
Fixed cost
Each can crusher is worth about 70 LE.
1000 can crushers x 70 pounds = 70,000 LE for can crushers.
Each basket is worth about 25 LE.
Basket 25 LE x1000 = 25,000 LE
Banners on truck Cost per item 1000 LE X 12 truck = 12,000 LE.
Can crushers shipment = About 7000 LE
Total fixed cost: 114,000 LE (Excluding promotion / lottery)
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Profit / retailer
Weight of the can 12.9 gm aluminum x 111 cans =1432 gm aluminum = 1.5KG =
0.0016 tons x 1000 retailer = 1.5 tons
1.5 tons per day x 7000 LE cost of aluminum per ton
= 10,500 LE per day x 30(1 month) = 315,000 LE per month (Profit per month).

Used aluminum cans profit per year - Cost per year = Net profit

Option 1: Lottery Cost 1,000,000 + fixed cost 114,000 = 1,114,000 LE
Total revenue per year 315,000 X 12 months = 3,780,000 LE
3,780,000 – 1,114,000 = 2,666,000 LE Total net profit per year.

Option 2: Two months promotion Cost (111x0.25x30x1000) x 2 months=1,665,000
Total fixed cost 114,000
Total cost = 1665000 + 114000 = 1,779,000 LE
Total revenue per year = 315,000 (Rev. per month) x 12 = 3,780,000 LE
3,780,000 – 1,779,000 = 2,001,000 LE Total net profit per year
As shown in Figure 14.

Figure 14
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4.4 Marketing strategies
Roll up frames on the trucks of PepsiCo that covers the used aluminum cans and PET
bottles inside the truck. The frame will encourage customers to throw their used
aluminum cans and PET bottles at the retails to participate in the campaign.
Change in the aluminum cans and PET bottles that include a new design for recycling
to encourage customers to participate in the campaign.
Partnership with Ministry of Environment will be formed in the new campaign about
the recycling to encourage customers to throw their used aluminum cans and PET
bottles. The ministry of environment campaign about encouraging citizens of Egypt to
separate the trash into separate trash, one for food leftovers and the other for material
that’s applicable for recycling.
Ticket in return of each used aluminum can or PET bottle that worth 25 piaster each
to encourage customers throwing their used cans and bottles.
Start a lottery that contains valuable items for 1 million pounds for each 1000 retailer
for any customer who participate and throw the used aluminum cans or PET bottles
will have the chance to enter the lottery.

Figure 15
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Figure 16

As shown in figures 15 and 16, implementing a new design for Pepsi cans to
encourage customers to participate in the green campaign and to start throwing their
used aluminum cans, The sign of recycling in Pepsi can will leave an impression for
customers to start recycling and the slogan “Crush it and get a cupon” will attract
customers even more to recycle and get the promotion.

Figure 17
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Also putting small recycling mark on the can information will identify that Pepsi can
could be recycled over and over again. As shown in Figure 17.

Figure 18

As shown in figures 18 and 19, designing a new banner to cover the trucks after they
off load the new cans and load the used cans to protect PepsiCo’s image from
customers' judgment about loading the used cans, at the same time advertising for the
new campaign of PepsiCo and spreading awareness about recycling and the
promotion.

Figure 19
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Chapter 5: Discussion and
recommendation
This chapter illustrates the different benefits that are gained from recycling used
aluminum cans and PET bottles and how recycling have a major positive impact on
each and every step or person in the supply chain as a whole.

5.1 Benefits of recycling aluminum cans
Environmental benefits




Recycling aluminum cans saves precious natural resources, energy, time
and money
Aluminum cans are unique: within 60 days, a can is recycled, turned into a
new can and back on store shelves.
Aluminum is a sustainable metal and can be recycled over and over again
for example, In 2007, 54 billion cans were recycled, saving the energy
equivalent of 15 million barrels of crude oil – America’s entire gas
consumption for one day.

Economic benefits








Aluminum can is the most valuable container to recycle and highest
consumer recycling rate in the U.S wish is each year, the aluminum
industry pays out more than $800 million dollars for empty aluminum cans
— that’s a lot of money that can go to organizations like Habitat for
Humanity, the Boy or Girl Scouts of America or even a local school.
Money earned from recycling cans helps people help themselves and their
communities.
Recycling helps build new homes, pays for a group trip, supports a project
or buys a lunch.
Today it is cheaper, faster and more energy-efficient to recycle aluminum
than ever before.
The aluminum can is 100 percent recyclable and can be recycled
indefinitely. The can remains the most recyclable of all materials. Other
types of aluminum, such as siding, gutters, car components, storm window
frames and lawn furniture can also be recycled. Aluminum has a high
market value and continues to provide an economic incentive to recycle.
When aluminum cans are recycled curbside, they help pay for community
services.
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Community benefits








Aluminum can recycling enables charitable organizations and groups to
earn funds to further local projects. The money earned enhances
programs, communities and improves the quality of people’s lives. From a
local can drive to raise money for school improvements, to a Boy or Girl
Scout troop “Cans Into Cash” competition to pay for camp, recycling is
used all over the country to help others.
A perfect example of this is the Cans for Habitat program. Through a
national partnership between the Aluminum Association and Habitat for
Humanity International, aluminum cans are recycled via a network of
drop-off locations to raise money for Habitat for Humanity to build
decent, affordable housing with low-income families.
Just by recycling a can once destined for the landfill, you are keeping our
local environment clean, providing a needed resource for the aluminum
recycling process, and most importantly, helping provide local housing to
those in need.
. It’s a win-win for the individual, community, business, industry and the
environment. (Earth 911, 2012)

In addition to the benefits listed above in Chapter 3.

5.2 Benefits of recycling PET bottles
Conservation of Oil in PET bottles
When a ton of plastic bottles are recycled approximately 3.8 barrels of petroleum is
saved.

Reduction of Greenhouse Gas emissions in PET bottles
The substitution of recycled materials reduces the emission of greenhouse gases that
are produced in the manufacturing of virgin materials.
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Saving of Landfill Space in PET bottles
Not having millions of plastic bottles in the landfill results in a saving of 6.7 cubic
meters of landfill space that is at a premium right now. Plastic bottles also take an
average of 500 years to biodegrade.

Conservation of Energy in PET bottles
Water and soft drink bottles are made of polyethylene terephthalate or PET.
Recycling of one pound of PET results in a saving of approximately 12,000 BTU’s
(British Thermal Units).

Benefits of Reuse in PET bottles
Recycled bottles can provide an environmentally friendly source of materials for the
manufacture of new products and substitutes recycle materials for virgin materials.

5.3 Benefits of Pepsico


PepsiCo’s image will rise as contributing in providing a more sustainable
environment.



Reuse gives a Competitive advantage for Pepsico as it will be the first
corporation to launch such campaign.



Reuse increase in profit through 2 ways: 1- Marketing campaign will
encourage consumers to buy more PepsiCo products thus increasing
customer loyalty.
2- Gaining profit through the selling of wasted materials which is considered
money out of nowhere.

5.4 Benefits of different parties
First, end customer will have certain promotions that will be identified based on the
survey that we will be doing. End customer will feel satisfied having the ability to
participate in saving Egypt’s resources.
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Second, retailers will have certain discounts or free amount based on the amount of
returned cans or bottles.
Third, supplier can produce cans from recycled aluminum with much less cost than
purchasing raw material aluminum.

5.5 Conclusion
From this paper we conclude how recycling can save precious materials, energy and
money. Such an important issue must be implemented by each and every producing
corporation. Recycling is one of the best things that you can do for the environment.
While reducing piles of garbage and saving landfill spaces, you're also protecting
natural resources, cutting global warming pollution and saving water and energy.
In recycling used aluminum cans for PepsiCo, everyone in the chain is satisfied, from
the customer getting promotions, retailers getting discounts or free amounts, PepsiCo
earning more money and having a competitive advantage and last but not least, living
in a more sustainable environment.

"Sustainability + profitability= Total reverse logistics efficiency"
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