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Abstract

Over the past decades, the reverse logistics field had been gaining more importance than ever
before, which allowed companies to realize that profits and customer satisfaction are always
derived from a good reverse logistics' strategy. There are several companies in all sectors
interested in the reverse logistics' concept to achieve efficiency and sustainability. Certainly,
one of these sectors is the electronics' sector where the customers need, every few years, to
upgrade their technology and products that are transformed after a short period to waste.
Accordingly, the urgent need for e-waste management was required, as the companies
recognize that success depended not only on the strength in the market, but also on having an
environmental system to recycle their wastes. As managing e-waste became a priority,
developed countries are evolving systems for the collection and environmentally sound
disposal of this waste. European Union is one of the very few region which have good
experience in managing e-waste due to their strict regulations. The Arab Region, on the other
hand, is now discussing the problems of e-waste. In this respect, the thesis tackles the
management of electronic waste focusing on Samsung Electronics Company in Egypt and

showing how the absence of regulation can influence on the company’s behaviour.

Keywords: Reverse logistics, Consumer electronic market, E-waste management, EU
legislation, Arab Region initiatives, Samsung, Egypt



Table of Contents

1. Introduction

R = 7= Tod 10 o YU o o [ SRS 1
1.2, Problem State@mMENT ...t 2
(I R U [ f o To 1= T USSP P TP PP 3
1.4, Scope and LiMItatiON .....cccccooriiiiineeeeeee ettt 3
1.5, ReSEarCh QUESTION(S) .iouereeeiriieiirierterteteietet ettt sttt ettt se ettt ene b e nes 3
1.6, TRESIS OULINE ittt ettt 4

2. Theoretical Frame work of Reverse logistics

2.1. Defining REVEISE [0QISTICS .ottt sttt anas 6
2.2. Importance of reverse l0giStiCS...oiiiiiiiiiiiiie e 9
2.3, TYPES Of reVerSE [0QISTICS oo 10
2..4. Barrier of Reverse |0giStiCS aCtiVItieS .....cccoeeeiieeeeeeee e 11
2.5. Drivers Of reVerse [0giStiCS ..o 12
2.6. Reverse |0giStiCsS Main PrOCESSES ...cccviviiiiiii i eeeeeeeeiee e e e e e e e e e 15

3. Research Methodology

3.1, RESEArCH MELNOM ..ot 20
3.2. Induction, deduction and @b AUCTION .......ooeeeeeieeeeeeeeeeeee et e e e e e e e e 20
3.3, DAt@ COIBCTION c..uiiiiiiccc et 21

3.3 1. SecONdary data ..ccccceecieeciieiieieeeeree et te e beesaaesane e 21

3.3.2.  Primary data ...cccceeceenieiiieieeieeeerie sttt ettt sttt te e steesaeesane e 21
3.4, RESEAICN HEBSIGN. ottt et st e e et e s be e b e s teebaenbesbeessenbesreenes 22
3.5, Craditability et be et s beera et ereenes 22

4. Consumer Electronic Sector and E-waste Management

4.1. Consumer eleCtroNiCS INAUSIIY c..oceciiiicecicececeeee ettt ae st ereens 23
4.1.1.  Characteristics of consumer electronic market .........cccccocevveenenernenenieneneenenennenn 24
4.1.2.  Value chain of Consumer electronics SECtOT .......cccceverveerireenenersieneneeneneeeeseeeaes 24
4.1.3.  Challenges in consumer electronic supply chain..........ccccoecevininiinnieninenenenen. 25
4.1.4. Consumer electronics SeCtOr treNAS ........ccceereeriiriiriieieeeece et 26

4.2. Electric and Electronic waste management.........cccooiveerererienieneeese e see s 27
4.2.1.  E-waste defilition ....cocevieiiiiiiciecceecsee et s 28
4.2.2.  Reason for recycling E-Waste .......cccoceeiiiniriiiinieneeeeeeee et 29

4.2.3. E-Waste CharaCteriSTICS ..oovouuviiiiiiiiieicieeeiiee ettt e e e e e s et r e e e e s sssaaaeereeees 30



4.2.4.  Practical solution for handling e-waste problem.........cc..ccocceeviriiniiininniiniienieeen. 31
4.2.5.  Challenges in E-waste management: drivers and barriers........c..ccceeceevenvenenennne. 33

4.2.6. Scale and international flow Of @-WaSte........ccceuvveiiiiiiiieeceeeeeee e 35

5. Regulation of E-waste Management

5.1. E-waste policy in EUIrOPE UNIOMN .....coiiuiiieieceeeceeeee ettt st 38
5.1.1.  Restriction of Hazardous Substances Directive (ROHS).......ccccocvvvvirviivieininiinninnns 38
5.1.2. Waste Electrical and Electronic Equipment Directive (WEEE) .........ccccocvveirnnne. 39
5.1.3.  Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH)...40

5.2. E-waste policy in Arab REGION ... 41
5.2.1.  Basel Convention Regional and Coordinating Centres (BCRCS)........cccccevereeruennnne. 42
5.2.2. Centre for Environment and development for the Arab Region and Europe
(CEDARE) ..ttt bbbttt b e sttt r e r e nenae 44
5.2.3. GIZ/SWEEP-NEL.....coiiiiiiiieeteetetst ettt sttt see b e 45

6. Samsung Electronics Company in Egypt

6.1. Samsung EIectroniCs COMPANY .....cccocuiiririririreieeeiee ettt 48
6.1.1. History of SAMSUNG SIOUP .eeeueereerseeeeemeesseesseessessessseesseesssesssssssesssessssssssesssssssessssssssssssssssessees 48
6.1.2.  Samsung Electronics Corporation.........ccoeeeerereeiienerieneneeneneeeene s eseeseeeeseeeneens 48
6.1.3.  Organization of buSiness area STIUCLUIE. ... eeeeeeseesseerssesseesseesseesseessesssesssessseessesssseens 51
6.1.4.  Samsung’s competitive adVantages .......coeereermeeeesessseesssessesssesssesssssssessesssesssssssssssseess 51
6.1.5. FINancial SUIMMATY ..o essesssesse s ssssssssssssssssssssssssssssessssssssssssssssssssssasees 53
6.1.6.  Samsung global value Chain ... 53
6.1.7.  Global Samsung E-waste Management........c..ccucmeneureensesseessesssessesneessessesssssesssssssssssssessees 57

6.1.7.1. Samsung e-waste management policy and principals .......ccccceeveiiiiieeii i 57
6.1.7.2. SAMSUNE E-WaASTE PrOCESSES. . uieieiereieiiierereiesesesesssesesssssssssssssssssssssssssssesssssssssssssssssssssssssnss 58
6.1.7.3. Samsung recycling actiVities OVEIrSEaS......cuuiiicuiieieiiieeceiee e cee et e et e e saee e e 59
6.1.7.4. Samsung e-waste recycling performance .......ccccoeveeeiiierieriiieree e 62
6.1.8. Samsung e-waste IN EGYPL ... sssssessssssesasens 63

6.2. The current management system for e-waste in EQYpt.....ccccvveeeevirceenienencieneeeeenn 64
L3072 S 2 7= Uod <= /o 10 1 o Uo 000 64
6.2.2. Market status for electronic deVICES......errereesreernserseesessseesssesssesssessseessssssessessssssees 64
6.2.3. Policy and 1€@iSIation ...ttt ss s e 65
6.2.4. Y 123 0 10] 16 1 PSPPI 65
6.2.5. E-WaSte SYSLEIM OVEIVIEW ....ocriuiereeeereesersessesesesesessessessessssssssssssssssssssssssssssssesssssesssssssssssssssssens 66
6.2.6.  Challenges to implement true e-waste management in EGypt ......ccccouuenmeereeneersneenneens 68

7. Discussion and Analysis

7.1. Analysis and ReCOMMENUALIONS .....ccccceeieeriiiiieie e eseeseesee e steesteesreesteesraesraesseeeneees 70



7.1.1.  Recommendation for Egyptian Government and Policy Maker ........cccorneenienneeneennes
7.1.2.  Recommendation for Samsung Electronics COmMpPany .........ocoueenenseeseesseessesseessesssenes
7.1.3. Recommendation fOr CiVil SOCIELY ....cuiminmsssnsssssssssssssssssssssssssssssssssssns
7.1.4. Recommendation fOr CONSUIMETS .....couwueeseersmermesssessseessesssssssssssssssssssssesssssssssssssssssssssssssssaees
7.2, CONCIUSTON ..o

T3, FUTUTE TESCAITI oottt ettt ettt e s et e e s ettt e s sesateessasaaeessesrteessasraeesesraeas

RETFEICINCES ... e oo e et e e e e s e s s e e e e s e s s s e e e e s s s s esesanas 801

List of Figures

Figure 1: Main reverse 10giStiCS PrOCESSES.......uiiuueruiirierrresieeeesreesteeseseesseesesseesseessesseesseensesses 15
Figure 2: Basic flow diagram of reverse 10ZistiCs aCtiVItIES ....uvvrvvrrueervrrierieeiesiesieeeeseeseeeneenees 17
Figure 3: Basic supply chain of electronic iNdUSLIY ..........ccccvveieereiieiee e 25
Figure 4: Stage Of Value Of EEE ...........cccooiiiiiiiieieieiee et 30
Figure 5: Practical options for end of life electronic products ...........cccccevverieiieieeresee s 31
Figure 6: Life Cycle of electronic ProdUCES.........ceieiieiiereeiesieesieeiesiee e e eee e see e sns 36
FIQUIE 7 EXPOIt OF B-WASTE ......eeiveeuieiiiecieeie ettt ettt te et e st e e e s e e sre e nnes 37
Figure 8: Known and suspected routes of e-waste dumMping .......c.cccververeereerieneesenreesieeseesneennes 37
Figure 9: Basel convention regional and coordinating centres direCtors ..........c.ccevveverieerrenenne 43
Figure 10: ME-waste generation in eight SWEEP-Net member countries for 2009 .................... 46
Figure 11: Samsung global NEEWOTK..........ccuiiiriieiiie e ns 50
Figure 12: Samsung Organization Chart ............cccviieiieieeie e 51
Figure 13: Samsung sales and financial performance ..........ccccovoverieieiiieneere e 53
Figure 14: Samsung Electronics Valug Chain...........cccovveiiiicieeie e 54
Figure 15: Samsung Electronics Logitech 10giStiCS PrOCESSES ......covvrrvrrrerrieeriesriesieaieseeseeeeennes 55
Figure 16: Samsung Sales BY FEQION. ......c.civiiieieeie ettt sre s 56
Figure 17: Samsung e-waste collection/recyCling SYStEM ........cccvevvrieriereeriesiese e e 58
Figure 18: Samsung tack back NELWOIK..........c.ccveiuiiieireie ettt 61
Figure 19: Samsung recycling process for empty Cartridges .........ocverververeereereesenrrseeseeaneenns 62
Figure 20: Global take-back & recycling QUaNtIty.........cc.coveveieeriesiieiee e 62
Figure 21: Egyptian e-waste reCyCling NEtWOIK .........c.evvereeierierie e e e see e ens 67
Figure 22: Participation of stakeholders to solve the e-waste problem in Egypt............ccccveunenne. 70
Figure 23: Proposed e-waste network for Samsung in EQYPL ......cevveeererreeriesieseee e 75
Figure 24: Exemplary sorting tree for the main applianCes ..........cccvevveiievecreiiese e 7

List of Tables

Table 1: Types and activities of reverse [0giStiCs .........ccuveiieiiiiiiiiiiieiiee e 10
Table 2: Barriers of reVerse 10giStiCS .. ..uuiueiierieiesiesesie e e se e see e ee e nreas 11
Table 3: CEDARE Benchmarking of E-waste management in Arab countries............ccccvcvvvennnenn 45
Table 4: Benchmarking of SWEEP-Net member COUNEIES .........ccecivveeirieiieiiieeiee e sieeecvee s a7

Thale 5: Proposed e-waste management activities in EGQYPt .......ccovevvvverieiiieiiie i 74



List of Abbreviations

ARF: Advanced Recycled Fee

B2B: Business to Business

BAN: Basel Action Network

BCRCs: Basel Convention Regional and Coordinating Centres

CE: Consumer Electronics

CEDARE: Centre for Environment and development for the Arab Region and Europe
CSR: Corporate Social Responsibility (CSR)

DARP: Devon Appliance Recycling Project

DP: Display Panels

DS: Device Solutions

DTIE: Division of Technology, Industry and Economics

EBITDA: Earning Before Interest, Taxes, Deprecation, and Amortization
EEB: European Environmental Bureau

EEE: Electrical and Electronic Equipment

EoL: End of Life

EPA: Environmental Protection Agency

EPI: Environmental Performance Index

EPR: Extended Producer Responsibility

ESCWA: Economic and Social Commission for Western Asia.

EU: European Union

GCC: Golf Cooperation Council

GDP: Gross Domestic Product

GEEP: Global Electric Electronic Processing

G-ERP: Global Enterprise Resource Planning

GeSl: Global e-Sustainability Initiative

ICT: Information and Communication Technology

ICTD: Information and Communication Technologies for Development

IM: IT & Mobile Communications



IPR: Individual Producer Responsibility

ITU: International Telecommunication Union

LSI: Large Scale Integration

MCIT: Ministry of Communications and Information Technology

Mobile Phones Partnership Initiative (MPPI).

NGO: Non-Governmental Organization

NRC: National Recycling Collation

OECD: Organisation for Economic Cooperation and Development

OEM: Original Equipment Manufacturer

R&D: Research and development

RAC/CP: Regional Activity Centre for sustanabile Consumption and Production
ROHS: Restriction of Hazardous Substances Directive

S.T.A.R: Samsung Take-back and Recycle program

SAICM: Strategic Approach to International Chemicals Management

SRD: Samsung Recycling Direct

StEP: Solving the E-waste Problem

SWM: Solid Waste Management

TSDF: Treatment, Storage and Disposal Facilities

UAE: United Arab Emirates

UN bodies: United Nation bodies

UNDP: United Nations Development Programme

UNEP/MAP: United Nations Environment Programme/ Meditranian Action Plan
UNEP/ROWA: United Nations Environment Programme/ Regional Office for West Asia
UNEP: United Nations Environment Programme

VOC: Voice Of Customer

WEEE: Waste Electronic and Electrical Equipment

XRF: X-ray Fluorescence spectrometer



Chapter 1: Introduction

1.1. Background

Consumer electronics have been considered an important part of daily life. It revolutionized
the way people communicate, entertain ourselves, and retrieve information. The rapid
developments in the electronics sector over the past few decades achieved an unprecedented
growth record in terms of sales, exports, innovative capacity, and spin-off potential for related
activities. Accordingly, this development causes a constant stream of new products with
decreasing short life span. Hence, the rate of disposal has been on the rise, more and more
discarded devices are thrown away, and the volume of e-waste has significantly increased
causing different dangerous problems. As technology grows quickly and electronics reach to
the end of their life span faster, there is an urgent need for end-of-life management options

(also known as e-waste management).

Electronic wastes contain several metals, many of which are valuable, and some of which are
hazardous. Thus, managing e-waste is imperative to recover the precious components and to
reduce the environmental impact by handling the hazardous substance properly. Recovering
processes include reusing, refurbishment, repairing, recycling, or disposal. Reuse,
refurbishment, and repair are considered the most desirable methods for recovering as they
help in extending the life span of the product.

Dealing with e-waste management is a long term activity that requires cooperation between all
stakeholders and technological advancements. In most developed counties, the integrated
electronic waste management has been well developed and adopted. For instance, e-waste
management in Europe provides a good example for dealing with the growing e-waste issues
through serious laws and regulation and besides the high customer awareness. Consequently
the electronics manufacturers are committed to be in line with the current regulations and
customers’ culture. They have to manage their discarded product in a friendly manner. On the
contrary, most developing countries have not adapted themselves to the concept of e-waste
management where the recycling rate of e-waste is still relatively low. There are many
obstacles to recycling e-waste in the developing countries, including the lack of recycling
infrastructure and lack of national regulations beside the breach of the laws by some developed
countries which export their wastes to developing countries such as Nigeria, Ghana, and other

parts of Africa and Asia.



According to the difference in regulations of each country, it is normal that the trend of
electronic manufacturers differs from one country to another. There are some electronics
companies who do not stick to their responsibilities in the developing countries as they know
that there are no penalties or extra taxes. On the other hand, they are committed to apply a strict
e-waste process in developed countries by design electronics which have longer lifespans, use
fewer and less-hazardous materials, and recycling the end of life products in a way which

protects both the human health and the environment.

In Egypt, the growing population and the increasing number of people who use electronic
products led to a strong movement in the electronics sector causing inflation of the e-waste
problem as Egypt does not have a good e-waste recycling network. The Egyptian government
have legislations related to the waste issues, but implementation of these regulations does not
take place, and accordingly most of the electronic manufacturers does not follow any guidelines

to manage their wastes there.

The electronic waste management principle has been implemented by many countries as the
most suitable approach to handle the e-waste problem. However, the Egyptian government and
private sector can formulate a sustainable e-waste system based on the experience gained from
the developed countries.

1.2. Problem Statement

Most of international electronic companies have a tendency to see the end-of-life products in a
developing countries as a waste stream not required to be managed. Further, they do not devote
any time or effort to treat their waste in these countries. They think that selling new products
is more effective than spending money and resources on treating discarded equipment,
especially if those countries do not have a legal framework for e-waste management. Another
issue that needs to be discussed is the compliancy of developing countries’ governments with
enhancing the law of e-waste recycling. Therefore, the author is interested to investigate this
issue in Egypt as a developing country with fast growing quantities of electronic waste, and
Samsung as a leading company has several programmes related to handling and recycling e-

waste around the world.



1.3. Purpose

The purpose of the research is to gain a deeper understanding of the importance of reverse
logistics for the electronic industry showing the best practices for handling the e-waste. It seeks
to investigate the different trends of national companies when they deal with countries
according to their legislations. Further, the research will describe the main rules and regulations
for e-waste management in European Union as representing developed region and the Arab
area as a developing region. The thesis will mainly focus on Samsung’s practices for e-waste

management in Egypt to explore how they can contribute to solving this issue.

1.4. Scope and Limitation

The study focuses mainly on hazardous waste management which comes from the end of
electronics products’ life. The study is limited to the Egyptian situation and focuses on
Samsung Electronics Company as a case study. However, the study describes the
environmental knowledge and information, as well as the appropriate e-waste treatment
processes, which may be useful in addressing the problem in Egypt. Further, this research looks
for some initial steps which could help in overcoming the challenges of applying true e-waste

management in Egypt.

1.5. Research Question(s)

To achieve the goal, the following research question will be addressed:

How Samsung Electronics Company deals with its waste globally and in Egypt? What are the
differences-if any? What can be learned to apply true e-waste management in Egypt?

In order to answer the research question, it is expected that the following sub-questions need

to be addresses in a more specific way:

» What is the main process of reverse logistics to manage the e-waste?

» What are the barriers and obstacles for e-waste management implementation?

» Are there any strict regulation for e-waste management in the Arab region such as the
EU directives?

» What is the fate of Samsung electronic devices in Egypt?

Y

What are the legal framework for e-waste management in Egypt?
» What are the procedures that Samsung and Egyptian government have to implemet to

achieve a significant e-waste management?



1.6. Thesis Outline

This thesis has been divided into seven chapters as follows:
Chapter 1: Introduction

In the first chapter, the introduction, an attempt has been made to present an overview of the
thesis framework and the motivations behind the choice of this particular topic. In addition, it
provides an idea of the development of the research and the problem statement which is used

to address the purpose showing the research methodology of the research.
Chapter 2: Reverse logistics Theoretical Framework

This chapter presents a broad review of literature, addressing the concept of reverse logistics
as an appropriate approach to manage the problem of waste management without reference to
the electronics industry.

Chapter 3: Research Methodology

This chapter elaborates how the data will be gathered and how this research will be written and

conducted introducing the research strategy and the empirical techniques applied.
Chapter 4: The Consumer Electronic Market and E-Waste Management

This chapter give an overview of the consumer electronics sector and its characteristics and
trends. Then, it deals with the electric and electronic waste management and the best practical
stages for treatment the End-of-Life (EoL) devices. This chapter also explains the scale and
international flow of e-waste proving that some developed countries transfer its responsibility

to the developing countries.

Chapter 5: Regulations of e-waste management (EU directive and Arab area

regulation)

This chapter looks at the European Union directive as a good example for handling e-waste,
achieving the highest recycling rates yearly. It illustrates the current stance of the Arab region
towards the e-waste legal framework and the role of international institutes in addressing this

global problem.
Chapter 6: Samsung Electronics Company

This chapter is divided into two sub-chapters, the first one focuses on Samsung as an electronic

company, investigating some information about the company and its value chain and exploring

4



how they deal with their waste globally. It also discusses whether Samsung treats its e-waste
in Egypt just like what it does globally, showing Samsung’s contribution to solving this
problem. The second part describes the fate of Samsung devices in the Egyptian e-waste
approach. Further, it give a detailed description of recycling network in Egypt to manage the
EoL electronic, followed by, the challenges which face the Egyptian society to implement true

e-waste management in an acceptable level.
Chapter 7: Discussion and Analysis

This chapter summarizes the requirements to implement true e-waste management in Egypt,
discussing some recommendations for the Egyptian government, the private sector, the leading
company, the civil society and the consumer to overcome the challenges. This chapter also
highlights the main points discussed in this thesis and concludes this descriptive research and

in the end, it proposes some issues for further research.



Chapter 2: Theoretical Framework of Reverse logistics

This part of the literature review presents and explains the definition and significance of the
reverse logistics, it also focuses on the reverse logistics types and activities, and other closely

related theories which are of main focus of the study.

2.1. Defining Reverse logistics

There are great variety of definitions of reverse logistics which changes in scope and
significance. Reverse logistics is usually regarded as a relatively new field of research which
have received much attention due to its direct impact on profit margins mainly during the last
two decades. However, some reverse logistics practices (recycling and solid waste
management) were well known long before this period of time and as such they have been a

topic of interest for various researchers.

Beckley and Logan (1948) refer to the idea of returning products, without explicitly attributing
the name of reverse logistics to it. Similarly, Terry (1869), Giultinian and Nwokoye (1975)
refer to the same idea, without any reference to reverse logistics. In defining Reverse Logistics
as the direction of product from the end customer to producer in a distribution channel, Murphy

and Poist (1989, p.12), were the first authors to use the term of Reverse logistics.

In the early 90s, the Council of Logistics Management published the first definition of Reverse
Logistics mentioned by Stock as “The term often used to refer to the role of logistics in
recycling, waste disposal, and management of hazardous materials; a broader perspective
includes all relating to logistics activities carried out in source reduction, recycling,
substitution, reuse of materials and disposal” (1992). This definition includes all related

logistics activities and also the standpoint of waste management

Pohlen and Farris 11, (1992) recognize that there are three problems regarding reverse products
flowing. The first one is that most of the logistics systems are not equipped properly to handle
the movement of products going backwards. The second one is about the costs of reverse
distribution that can be as much as nine times more than the normal forward flow. The last
reason is that returned goods cannot be transported and/or handled in the same way as in the
forward flow. This is due to the lack of sufficient data and technological system which can be

very helpful in expecting and tracing the returned products.



On a larger scale, Krupp (1993) focuses on reverse logistics by suggesting that the forecasting
of manufacturing sales must be accurate and optimal, as it reflects on the uncertainty and the
variety of main returns for the new parts. Krupp concentrates on the manufacturing sector,
since manufacturers free themselves from the responsibility of the returned products after they

had been sold to the end customer.

While White (1994) discusses the importance of reverse logistics for product handling, material
handling, distribution, transportation, moving, storing, protecting and controlling materials. In
the same year, Webb (1994) studies the green movement as an important environmental
concern which influences reverse logistics activities. Dawe (1995) investigates how the
company that has the ability to manage its returns has a good opportunity to achieve a

competitive advantage and gain customer loyalty.

Fuller & Allen (1996) show that the companies can manage their product waste economically
through the conversion processes, which support the sustainable development. Certainly, they
point out how using the feedback information effectively helps reverse logistics' networks with

recyclable materials and support the passage of recycling bill.

Many researchers use quantitative models to measure the reverse logistics practice
performance's efficiency. Clegg, Williams, and Uzsoy (1995) use a linear programming model
to know the influence of recycling and remanufacturing on the companies’ operations, and to
analyse the recovered items' viability in remanufacturing operations. Other models used to
develop the dimensions of reverse logistics practices (why, how, what and who), which help in
deep understanding of reverse logistics chain by researchers such as Fleischmann et al. (1997),
Guide Jr, Srivastava, & Spencer (1996), and Kroon & Vrijens (1995).

Giuntini and Andel (1995, p. 73) clarifies that the reverse logistics is “an organization’s
management of material resources obtained from customers”. They discuss various reason that
lead to the high level of returns such as; increased use of direct sales channels, tightening
environmental legislation, heightened environmental awareness, shorter product life-cycles,
and selling utilities instead of products. Despite the fact that they discuss many different
principles and forms of reverse logistics and explain its significance, they do not focus on the
direction of flow. Thierry et al. (1995) explain the revers logistics from another point of view;

through the product recovery management which is identified as: “... the management of all



used and discarded products, components, and materials that fall under the responsibility of a

manufacturing company.”

More details are suggested by the Council of Logistics Management. They published two
studies related to reverse logistics. In the first, Stock (1998, p. 20) point out that the term of
Reverse Logistics was used to refer to “the role of logistics in product returns, source
reduction, recycling, material substitution, reuse of materials, waste disposal, and
refurbishing, repair and remanufacturing”. In his argument of how the reverse logistics
programme can be operated, Stock tries to explore the potential importance of reverse logistics.
The second study was written by Rogers & Tibben-Lembke (1999), in which they conclude
that the extensive collection of industry statistics data related to reverse logistics business
include identification for an optimal recovery and disposal options for returns. In this sense,
they describe Reverse Logistics 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
consumption to the point of origin for the purpose of recapturing or creating value or for

proper disposal.

Here it is important to know that De Brito and Dekker (2002) criticize the existing definition
of reverse logistics which was provided by Rogers and Tibben-Lembke (1999). They add: “We
do not refer to ‘point of consumption’ (...) nor do the products need to be returned to their
origin (...)” and give example from real-life economy, proving that reverse logistics could exist
even if material resources are sent backwards, not from the point of consumption and to the
point of origin, but from any stage of the supply chain to any other stage in the same chain.

Thus the definition is changed to:

The process of planning, implementing and controlling flows of raw materials, in process
inventory, and finished goods, from a manufacturing, distribution or use point to a point of

recovery or point of proper disposal. (De Brito and Dekker, 2002)

Dowlatshahi (2000, p. 143) defines the Reverse logistics as “a process in which a manufacturer
systematically accepts previously chipped products or parts from the point for consumption for
possible recycling, remanufacturing or disposal.” He describes the reverse logistics by 11
internal and external factors. However, he divide these factors into two categories: internal

strategic factors and operational factors. The strategic factors include overall quality, customer



service, cost, strategies, legislative, and environmental concern, whereas the operational factors
consist of cost benefit analysis, supply chain management, packaging, remanufacturing and

recycling.

According to EL Saadany and Jaber (2011), the concept of reverse logistics has gained more
attention in the last decades, due to the increasing awareness of environmental protection. They
refer that reverse logistics focuses on issues such as reuse, refurbish, reclaiming, recycling,

remanufacturing, take back, and disposal.

2.2. Importance of reverse logistics

Over the past decades, the significance of reverse logistics had been growing more than ever
before. Furthermore, the researchers are realizing their responsibility to increase theoretical
knowledge in this field due to the fact that reverse logistics operations in a supply chain
management could be considered as a first step to innovative services of a company's targets.
The efficient reverse logistics’ strategies have a direct impact on a firm’s performance, internal
cost, expand revenue, improved inventory management, and customer service. Individual
companies can achieve these goals when they can maximize their efficiency and effectiveness
simultaneously, bringing the trade-offs between cost and quality, and between price and
customer service on stage (Ballou, 2004). There are many companies still do not have the
ability to implement an efficient reverse logistics system (Govindan et al., 2012), because it
could be risky for the top management as it involves financial and operational aspects, and as

a consequence good opportunities are often missed (Elmas & Erdogmus, 2011).

Additionally, the environmental concern around the world forces companies to be responsible
for their returns such as; marketing returns, damage or quality problems, overstocks,
refurbishing or remanufacturing. Handling all these types of returns is a considerable challenge
for companies, and in many cases it becomes a necessity for customers’ satisfaction. A good
reverse logistics strategy not only includes the recovery of returned products, but it also helps
companies to meet their corporate sustainability goals, such as lowering carbon footprint.
However, the process of closing the supply chain loop proves to be beneficial through its
economic contribution for the firm, its environmental attitude, and the increased customer’s
satisfaction (Bernon and Cullen, 2007). Hence, implementing good reverse logistics system is

becoming an area of competitive advantage.



Kokkinaki (2001) outlines the benefits of implementing reverse logistics strategy in the

following points:

Positive environmental impact: producer responsibility laws acts force the manufacturers
to improve the collection policy to benefit from the products till the end of their life cycle
without any pollution.

Competitiveness advancement: good handling of used products leads to decreasing costs,

satisfying customers, and increasing profits. As a sub sequence, the company can achieve a
competitive advantage in the market.

Regaining value: successful reverse logistics can achieve values through recovering
discarded products or parts. Moreover, the companies which, previously, did not dedicate time
or energy to manage their reverse logistics system, have begun to pay attention.

2.3. Types of reverse logistics

Rogers and Tibben-Lembke (1999) differentiate the return items between products and
packaging which are summarized in table 1, but this classification is too general. So, after two
years De Brito and Dekker (2002) classify the categories of returned items in much more
detailed way. They differentiate the products into foods, civil objects, consumer goods,
industrial, transport and military equipment, oils, chemicals and pharmaceuticals. This
classification is more detailed and exhaustive, it shows that implementing the recovery options
for each products is different as each type of product has its own unique characteristics which

need a unique way for reusability.

Table 1: Types and activities of reverse logistics

Material Reverse logistics activities

Product Return to supplier
Resell

Sell via outlet
Salvage
Recondition
Refurbish
Remanufacture
Reclaim materials
Recycle

Landfill

Packing Reuse

Refurbish
Reclaim materials
Recycle

Salvage

Source: Rogers and Tibben-Lembke, 1999, p.10
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2.4. Barrier of Reverse logistics activities

Rogers and Tibben-Lembke (1999) examine 300 companies in different sectors which have
faced many barriers during implementing good reverse logistics operation. When they ask
about the obstacles with reverse logistics implementation, the answers indicate different
internal and external barriers as grouped in the following table:

Table 2: Barriers of reverse logistics

Barrier Percentage

Importance of reverse logistics relative | 39.2%
to other issues

Company policies 35.0%
Lack of systems 34.3%
Competitive issues 33.7%
Management inattention 26.8%
Financial resources 19.0%
Personnel resources 19.0%
Legal issues 14.1%

Source: Rogers and Tibben-Lembke, 1999, p.33

According to the respondents, the largest barrier to implement successful reverse logistics
strategy is the unimportance of reverse logistics management compared to the other company’s
specialization. Most importantly, the lack of awareness of the reverse logistics benefits and the
slow change in the management’s attitude could be a main factor for resistance to change,
whereas, reverse logistics operations require a radical change in the mindset and practice to
achieve efficient reverse logistics processes. (Ravi and Shankar 2004)

The second largest number of respondents pointed out the restrictive company policies and the
aggressive company behaviours which may be related to the unimportance of reverse logistics.
As a results, the recovering processes for returns are inefficient and out of practice.

Lack of systems is a very serious problem regarding reverse logistics implementation. A good
information and technological system is necessary for supporting the reverse logistics

operations as it needed for tracing the product and forecasting the returns.

Competitive issues constitute a serious problem that hampers the implementing of good reverse
logistics. The reverse logistics can give the company a competitive advantage represented in
economic benefit, by recovering the commercial returns for reuse, remanufacturing, recycling,

or a combination to add value to the product.
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Management inattention is a major barrier for successful reverse logistics. Efficient leadership
who realizes the importance of reverse logistics should provide clear vision for reverse logistics
programs. They should integrate the activities of reverse logistics with all the supply chain

members, and provide continues support for reverse logistics in the company’s strategic plans.

Financial constrains were cited as barriers by 19 percent of those surveyed. However, finance
support is one of the main factors which lead to good reverse logistics operation. In this sense,
implementing true reverse logistics needs allocation of funds and other resources. Having an
efficient information systems, which makes the reverse logistics more profitable, is necessary,

but it needs financial support (Ravi and Shankar 2004).

The lack of training and education are significant barriers for commercial recovery
implementation. In this sense, awareness of personnel issues is a prime requirement for
achieving success in any company. The personnel training should be provided in critical
business functions to increase their qualifications. Finally, the problem which has the smallest
influence on reverse logistics operation is legal issues. These issues do not appear to be a major
problem because many government’s regulations encourage companies and organizations to

be responsible for their waste and returns.

2.5. Drivers of reverse logistics

The drivers of reverse logistics policies and practices differ from one company to another, in
large part depending on the perceived importance of this activity to the business. De Brito and
Dekker (2002) as well as Bernon and Cullen (2007) explain the driving forces behind the
reverse logistics implementation in details. The framework of De Brito and Dekker
differentiates between the internal and external drivers, while Bernon and Cullen specify the
reasons for the existence the reverse logistics operations by emphasizing the activity of the
company which causes return flows. The following points illustrate the drivers of reverse
logistics according to De Brito & Dekker (2002);

2.5.1. External drivers of reverse logistics

The external drivers of reverse logistics are forces outside the scope of companies and
customers (economic and extended responsibility), which impact the decision making related

to implement reverse logistics operations.
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o Economic drivers (Direct and Indirect)

Within the framework of reverse logistics, economic drivers are the possibility to recover
economic value from products that are being taken back. Recovery may be cheaper than

manufacturing or buying new products or raw material.

The direct economic drivers for companies which recover their returns is increasing their
revenues and profits through decreasing the operation cost. For example, getting used or
damaged products from the end customers as returns, give the company the opportunity to
achieve advantage through obtaining the valuable and expensive materials which may be

needed in the other operations.

On the other hand, companies get different indirect benefits related to reverse logistics
processes. For example, the company can achieve competitive advantage and beat its
competitors through improving their image in the market by declaring their environmental
awareness or by promoting green products (Rogers and Tibben-Lembke, 1999). The indirect
drivers can be from the governments which encourage companies to be more environmentally-
friendly as companies can get governmental support by, for example, lowering taxes, grants
for green practices, or providing particular market through state contracts. Getting the end-life
products from customers could lead to increasing their satisfaction, as well as giving feedback

to the company about their sold products to improve the production technologies.

o Extended manufacturers’ responsibility

The extended manufacturers’ responsibility is one of the external reverse logistics drivers,
according to De Brito and Dekker (2002). It is an idea mention at the protection environmental
strategies. The extended manufacturers’ responsibility includes various preventative measures
represented in the disposition of end-of-life products, stimulates the implementation of cradle
to cradle philosophy, suggests incentive mechanisms for companies to work upon closing the
supply chain loop and to constantly improve their production processes and products (Rossem
et al., 2006).

2.5.2. Internal drivers of reverse logistics

The internal drivers are represented in reusing, remanufacturing and recycling which happen
inside the companies. These processes influence the relationship between companies and their
customer satisfaction. Hence, the internal drivers of reverse logistics occur during the

manufacturing level, the distribution level or after-sales level (De Brito and Dekker, 2002).
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o Drivers of reverse logistics on manufacturing level

This type of driver aims to recover the products during the production stage. De Brito and
Dekker (2002) state that the return drivers in the manufacturing level are emitted from the
production that fails quality testing, which means that some items need to be recovered during
the production stage through sending back to the manufacturing operation for rework.

e Drivers of reverse logistics on distribution level

The reverse logistics operations could occur after the manufacture stage and before selling to
the end user. Mostly, these situations happen because faulty or dangerous products are caught
up in their supply chain. In this situation, the manufacturer recalls all the defective products to
perform actions on them such as; disposal, repairing or remanufacturing. After finishing the
required safety conditions, the producer sends them back to the market (Stoyanov 2012).
According to De Brito and Dekker (2002), this process is called product recallst. De Brito and
Dekker (2002) state that the commercial returns also need reverse logistics processes on their
distribution channel by sending the unsold or outdated products from retailer to the
manufacturer because of contractual arrangements. They add two concepts of distribution
returns: the first one is stock adjustment, for example, redistribution products between different
shops or warehouses, and the other is functional returns such as; packaging and pallets which

are designed to move through supply chain processes.

e Drivers of reverse logistics on after-sale level

The importance of reverse logistics operations could appear after selling the product to the final
customer (De Brito and Dekker, 2002). The customers can return the product after thier
purchase shortly (reimbursement guarantees). Customers can also return their products if these
products do not function correctly (warranty returns), or need service maintenance (service
returns). Similarly, many products which are not required by the customer are returned back to
the supplier (end-of-use returns) or products which have reached to their useful life (end-of-
life returns). In these situations, the company had to accept the returned products and try to

choose the proper solution by implementing the reverse logistics policy.

1 The famous example for product recalls on distribution level is Toyota vehicle recall crisis from 2009, when
Toyota automobiles found that there were dangerous vehicles on the market because of unintended
acceleration. To solve this crisis, Toyota implemented multiple recalls of more than 10 million vehicles worldwide
due to accelerator pedal and floor mats flaws that were responsible for the unintended acceleration problem
(Tsikoudakis, 2011).
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While the drivers responsible for the occurrence of reverse logistics processes according to
Bernon and Cullen (2007) are: (1) forecast accuracy and demand variability; (2) purchasing
policies; (3) high on-shelf availability; (4) liberal return policies; (5) legislative factors; (6)
new product introductions; (7) logistics trade-offs; (8) customer no-faults; (9) cash flow
management practices; (10) promotions; (11) product ranges and safety stocks; and (12)

product life- cycles.

2.5.3. Reverse logistics main processes

Rogers and Tibben-Lembke (1999), Fleischmann et al. (2000) as well as De Brito and Dekker
(2002) identify the following key processes of reverse logistics: (0) Gate-keeping; (1)
Collection; (2) Inspection / Selection / Sorting; (3) Disposition; and (4) Redistribution

Gate- Collection Inspection Direct Redistribu
. — —_— —
keeping / Sorting Recovery tion
Product |
Recowvery

Managemen

Fimal

S _
Disposal

Figurel: Main reverse logistics processes (Source: Stoyanov 2012, Adapted from Thierry et al,
1995)

2.5.3.1. Gate-keeping

Gatekeeping represents the main entrance of reverse logistics flows. It is a set of screening
procedures employed by retailers to determine how, and which products are allowed to enter
the return stream for recovery or proper disposal, and which are not. Successful gatekeeping
knows that not all products should enter the reverse logistics flow, because the cost of
transporting and processing for some return products is higher than the product value itself and
it could be more costly. Subsequently, this process needs a good understanding of the cost of
returns, relative to each product value (Mollenkopf, 2010).

2.5.3.2. Collection

The product collection process aims at gathering discarded products from customers to the
recovery point (De Brito and Dekker, 2002). In this process, the transportation and inventory
costs of returned products, differs from product to another according to the type of reverse
logistics system which could be implemented. There are two approach for collecting the

15



discarded products; the centralization system which contributes to integrating discarded
materials and products from various retailer’s locations through bringing them to a central
facility for testing. This system is implemented through take-back programs sponsored by
retails and manufacturers. This type of return system is designed to minimize both

transportation and processing cost through economic of scale.

Another structure being discussed by many authors is the decentralized return system. This
approach helps in reducing time delays in return flow system because it could be inspected in
retailers’ location, then sends products directly for recovering. The transportation and operation
costs in this system increased compared to the centralization system as products are shipped in
smaller sizes (Rogers and Tibben-Lembke, 1999). Besides, the labor cost in the retailers’
location could be increased due to the fact that the product evaluation needs extra skilled
workers who can evaluate the returned products accurately. The activities of reverse system
during collecting process consist of transportation, warehousing, distribution and inventory

management, and these activities have to be at the minimal cost and maximum value.

2.5.3.3. Inspection / selection/ sorting

After the collecting process, the condition of discarded products must be evaluated and the
suitable form of treatment has to be determined. According to Rogers and Tibben-Lembke,
(1999), “It is normal that customer return used or non-used products for a million of different
reason” and all these reasons could not be evaluated by distributors or manufactures. Hence, it
is important for the company to implement the inspection process when the returns arrive to
the recovery location. This process starts with disassembly, testing, sorting and rating the
returned product which helps to determine the characteristics and quality level of products to
be easy for the company to identify the most profitable and appropriate strategy for each one
(Guide & Van Wassenhove, 2002).

2.5.3.4. Disposition

According to Prahinski and Kocabasoglu (2006), it is necessary for the company to ensure that
the total cost of recovery product does not exceed the cost of new one. As shown in figure 1,
the disposition options for the returned products are divided into three groups; direct recovery,
product recovery management and final disposal. These subgroups are suggested by (Thierry

et al, 1995), and they arrange these group according to the product disassembly degree.
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Direct recovery

According to De Brito and Dekker (2003) direct recovery is usually implemented when the
state of the returns is evaluated to be “as-good-as-new” or when their condition is satisfactory
enough. In this case, the returns are sent back to the reverse flow system to recover. After that
the company can resell them as new brand if their condition is still good and if they will not
affect the company’s reputation. The product may requires to be repackaged so that customer
does not know that it is being resold. However, in some industries, it is not allowed for the
companies to re-sell the returns as new product. For example, it is illegal in some countries to
sell a circuit breaker which has previously been installed (Rogers and Tibben-Lembke, 1999).
On the other hand, if the product has visible signs of wear, there is a good chance to re-sell it

via the secondary market at low prices in order not to harm the image of the company.

Product recovery management

The majority of return product, which cannot perform their function or which have reached to
the end of their useful lives, are moving toward the reconditioning process to be useable and
profitable again. However, the valuable components and used items need a degree of
intervention which occurs through recovery management (Thierry et al., 1995). This
intervention depends on the condition of returns products which is represented in many
activities as shown in figure 2; (1) repair; (2) refurbishment; (3) remanufacturing; (4)

cannibalization / retrieval of parts; and (5) recycling.
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I:> Material flows in forward logistics (2nd hand market) J J
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Figure 2: Basic flow diagram of reverse logistics activities (Source: Lau, K. and Wang, Y. 2009,
Adapted from Srivastava 2008)
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+ Repairing

The repairing process is implemented to return the products into the working condition again.
Typically, the quality of repaired products is less than the quality of new ones, but some
product’s evaluation can identify that fixing or replacing some broken/invalid parts is sufficient
to restore the product as a new one without affecting its main function. This process usually
does not require a lot of disassembly, because it can either be performed fast and directly at

customer’s location or special manufacturer’s centres (Thierry et al., 1995).

+ Refurbishing

The company resorts to the refurbishment process when the simple repair of defective parts is
not efficient enough. The successful refurbishing aims at improving the product’s performance,
extending their service life and bringing them up to an acceptable quality level. Very often, it
is cheaper for expensive products to be refurbished instead of replacing the whole product by
new one. Moreover, the returns are disassembled to separate items and modules which are
subject to an accurate screening, inspection and testing process to replace or fix the outdated
or damaged parts (Thierry et al., 1995). Military and commercial aircraft are examples of
expensive products which are refurbished, but surely the average of their remaining service life
is shorter than the service life of new ones (Stoyanov 2012). Likewise, the automobile sector
is one of the common sectors which implements the refurbishing process, especially for the

expensive car’s mechanism, such as gear boxes, clutch mechanisms etc.

+ Remanufacturing

A remanufactured product possesses aim to make the product’s quality standard, life
expectancy and performance like that of a new products. In order to do that, the company has
to take deeper interventions. All components of returned products are fully disassembled and
inspected. The outdated, worn-out or damaged materials are changed with new parts, and the
exchanged parts are fixed and evaluated. In this scene, the company should identify which
remanufactured items meet the quality standard. Further, the customer can purchase high

quality product with low price and full warranty (Thierry et al., 1995).

+ Cannibalization/ Retrieval of parts
In the previous product recovery options, the condition of the returned product that is either
out-dated, defective or damaged is scalable for recovering. In cannibalization, there are a few
applicable parts from used components which could be recovered, these parts are considered

potentially valuable. While the remaining parts of the product would not be value enough for
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recovering, they could be recycled or disposed. The cannibalized parts are evaluated and
collected to be reused in the process of repair, refurbishing, and manufacturing of other
products. The performance level of cannibalized parts depends on the process in which they
will be reused. According to Thierry et al. (1995), this process is called cannibalization, while

De Brito and Dekker (2002) refer to this process as retrieval of parts.

+ Recycling

On the contrary, the function of recycling process does not contain the recovering of product
or components as the last product recovery options, recycling, aims to retain the functionality
of composing materials as much as possible. For this reason, the return products are
disassembled into parts and grouped in different categories of materials. Subsequently, if these
materials have high performance level, they are usually reused in new production process
(Thierry et al., 1995).

Final disposal

When the returned products and materials could not be recovered any more, they should be
disposed. The disposal process is implemented either when the physical value of recovery
could not be achieved or when the economic and technological cost would be too high
(Fleischmann, et al., 2000). There are two ways for final disposal, it could be by incineration
or landfill (Stoyanov 2012). In the incineration case, it is possible to get energy during burning
process, while the landfill way is completely unfavourable in the reverse logistics system. In
addition, governments’ restrictions forced the companies to reduce the space of landfill by
increasing the taxes and charges especially on hazardous and toxic materials (Rogers and
Tibben- Lembke, 1999).

2.5.3.5. Redistribution

Finally, the reconditioned and recovered product, materials and components are distributed
again to the market where new customers could be attracted. Moreover, the redistribution
process returns back the recovered product from the reverse flow system to the forward supply
chain (Fleischmann, et al., 2000). There are many potential possibilities for redistribution and
it could be determined as following; sold as new, sold via outlets and discount stores, sold

through a secondary market or donated to charity (Rogers and Tibben-Lembke, 1999).
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Chapter 3: Research Methodology

This chapter will give an explanation of how this study develops. It provides a systematic
platform to the researcher to answer the initial research question which leads to the conclusion

including research method, data collection, research design, and creditability.

3.1. Research Method

It is very important to distinguish between the qualitative and the quantitative approach to help
in identifying the design of the research and how it can be carried out. A qualitative method
is based on the interpretations of researcher and often depends on words and descriptions to
create a deeper understanding of a specific area. Interviews and observations are examples of
qualitative analysis. While the quantitative method is based on numerical and statistical data,
it is a convenient approach to manage a large amount of data which can easily be presented in
figures and tables. Since not everything can be measured in a numerical way, the qualitative
approach sometimes needs to be applied.

The qualitative approach will be more suitable for this study insofar as it gives a comprehensive
description of practical and theoretical reverse logistics' processes of the electronics sector and
how a company can deal with its end of life product through using what is known as e-waste
approach. In this thesis, the theory about reverse logistics and e-waste management is first
studied and then the case is examined accordingly, which underlines the constant interplay
between the theoretical framework and case study (Dubois & Gadde 2002, 559). The researcher

then closely examines the topic from three important viewpoints: Why? How? And what?

v' Why the international companies have not applied the globally e-waste programmes in
the developing country?

v How the informal sector in developing countries deals with the electronic waste if there
are no significance recycling network?

v' What is the initial solution following the examples of developed countries to solve the

e-waste problem in Egypt?

3.2. Induction, deduction and abduction

There are three approaches when making a research that describes the relationship between
theory and empirical data. Induction is when data collection is started without any previous

knowledge in the research area and no theoretical studies are made beforehand. Deduction is
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the opposite of induction and the most common and structured research method are done
before. While abduction uses both the inductive and deductive approaches. Since the analysis
of the thesis is based on both theory and empirical data, it belongs to deduction research

approach as the questions are connected to the main objectives of the study.

3.3. Data collection

There are two main techniques when collecting data. The first technique is collecting primary
data and the other one is collecting secondary data. The primary data is collected directly by
the researchers and it is valid and adjusted to the thesis but takes a long time to collect. On the
other hand, the secondary data is data which has been discussed and collected by someone else

and take less time to collect.

3.3.1. Secondary data

Secondary data are a good alternative to obtain the required information that contributes to the
production of reliable answers to the proposed research questions and to build the literature
review. Since this thesis tackles the reverse logistics in the electronics industry, the relevant
information is found in websites, annual reports, books, governmental documents, previous
studies, scholarly journals, articles and brochures which are done on reverse logistics and
sustainable business strategies for e-waste management. The researcher has specified the
search words? before searching for the secondary data.

3.3.2. Primary data

Since there is little relevant data regarding to the e-waste recycling programme of Samsung in
Egypt, most of the information in the case study is obtained from Samsung’s official website,
annual sustainability reports, Samsung press, and electronic interview. The interview were
contacted with Mr. George Seddik, head of corporate marketing in Samsung-Egypt by the
internet through sending questions via e-mail, and some changes of wording were performed
for a deeper explanation of some questions. In addition to the interviews which were conducted
with Samsung, there are many semi-structured interview with Samsung certificated shops in

Alexandria. The researcher conducted informal meetings, together with observations from

2 The main keyword for this thesis are; reverse logistics, e-waste management, consumer electronic business,
Samsung Electronics Company, and Egypt recycling network.
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scavenger and garbage dealer to explore the fate of Samsung product. All collected data and

information are transcribed and translated to English.

3.4. Research design

Exploratory search methods are important for innovative industries to determine their
management and practices as well as develop their strategies. Given the fact that this thesis
examines electronic industries; it is useful to resort to the exploratory search method. This
method, thus, helps the researcher to closely examine the topic of the research by learning new
information and discovering new relationships and patterns. In addition, it is flexible and
adaptable enough to cope with any possible changes in the data (Hair, Money, Page and
Samouel, 2007). Descriptive research, on the other hand, is designed to measure the
characteristics of the phenomenon, the problem and the situation that are collected in the
structured process, in terms of observations or interviews, which also makes it suitable for this

research.

3.5. Creditability

Reliability concerns the trustworthiness of the study. In this study, the interviews have faced
different kinds of problems which could have influenced on the research attempt in collecting
correct data. It represented a true challenge for researcher to make the respondent understands
the questions correctly. Thus, the researcher can ask the questions in different ways and
different words to verify that the respondent understands the question, and accordingly can
give a proper answer. This method mentioned above has been used throughout the interview

process to reach to the highest percentage of reliability.

The validity is about finding out if the data collected is relevant to the problem. In this thesis
the theoretical understanding of e-waste management is the same problem in the Samsung case
study in Egypt, there is consistency between them. The researcher sees clear connection
between the theoretical and practical principle of e-waste management and for this reason can
say that there are valid data. The objectivity of the literature is considered to be high since
multiple independent sources are used and the researcher does not have prior engagements

within Samsung or any other connections which can decrease the objectivity of the study.
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Chapter 4: Consumer Electronics Sector and the E-waste
Management

This chapter starts by explaining the consumer electronic industry characteristics and its trend.
Then, it will illustrate the e-waste definition and characteristics, and what is the practical
solution which companies can use to be successful and overcome the e-waste challenges. It

also focuses on the flow of e-waste around the world.

4.1. Consumer electronics industry

In the 20th century, the continuous innovations and changing market demands have
transformed the electronics industry, especially consumer electronics, into a global industry
that is worth billions of dollars, and made it the most competitive business around the world.
Each year, the electronics consumer sector produces a huge numerous of products and services
where all the members of contemporary society accustomed to use them daily even for
communication, entertainment, and office efficiency. Furthermore, there is no other industry
that can compete with the electronic industry in terms of the speed of the shrinking of product’s
life cycle, the fluctuation of supply and demand, rapid inventory depreciation, complex supply
chain, multiple sources of supply and consumption, and the unexpected requirements from
retailers and customers (Sinha, 2004).

The consumer electronics sector is the most dynamic, most fast changing sector in the world
(Ettlie, 2006). Moreover, the consumer electronics manufacturers focused on the innovation of
products design which achieve the balance between: the agility, the ability of the company to
face the market changes; adaptability, the company’s ability to adapt with new technologies
and strategy; and alignment, which means the ability of the company to make its processes and

systems keep up with changes, in order to increase their profit margins through cost reduction.

There are many consumer electronic brands which have a key factor in building the consumer
electronic business such as; Sony, Toshiba, Samsung, Apple, Motorola, Dell, LG, Sharp and
Philips. These brands have worked seriously over years to deliver strong quality electronic
devices to their customers around the world. The main key in the consumer electronics business
to get market propaganda is to inspire a leading technology or to be the first to use an exciting
idea. Today, the consumer electronic market is witnessing an extraordinary evolution due to
the increasing in the outstanding electronic devices which are available in the market. Since
the customer’s demands are higher than before, the company has to use creative technologies

to stay in the market. Furthermore, most of companies now invest heavily into the Research
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and development (R&D) sector to be sure that its products are technologically more advanced.
They employ large numbers of electronics engineers and electronics technicians to design,

develop, test, manufacture, install, and repair electrical and electronic devices.

4.1.1. Characteristics of consumer electronic market

The characteristics of the electronic industry, which set it apart from any other sector, can be

summarized in the following points:

e Regular implementation of scientific research to continuously generate high level of
innovativeness, domestic and international cooperation with other scientific and
research centres for getting many of the patents and licenses (Drucker, 1985).

e High financial expenses for R&D activities, 8% and more of the sales value, and high
investment risk.

e High level of employment of scientific and technical personnel to predict future and
forward thinking and share knowledge as a team learning (Aydogan, 2009).

e High rotation level of technical equipment and replacement by more innovative devices
(Ettlie, 2006).

e The main values of electronic industry are: quality, customer service, variety,
innovativeness and partners’ relationships.

e Long supply chain lead times and it requires tremendous coordination between design,
manufacturing, distribution and transportation.

e Electronic industry needs global manufacturing and market base as it involves a wide

range of products.

4.1.2. Value chain of Consumer electronics sector

The electronics supply chain is broad and complex. It includes a variety of participants ranging
from raw material suppliers to end customers as each firm has its supply chain with small
differences according to its social, technological, and environmental status. The main goal of
supply chain management is to improve the coordination and flow of information, materials
and financials in a way that benefits all participants involved. The supply chain management

in any organization has to contribute to meeting growing consumer demands, reducing business
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risk, and responding to increasing competition. In many industries, the ability to manage the

supply chain activities determine the difference between successful and failure companies.

Raw
Material
Suppliers

R&D and Manufacturing Sales & Customer
Design | & production distribution & services

Figure 3: Basic supply chain of electronic industry (Source: adapted from U.S. Bancorp Piper
Jaffray Equity Research — Electronics Manufacturing Supply Chain)
The previous figure illustrates the value chain of electronic sector, it is clear that the raw
material sourcing is considered as a first step to get the basic raw materials such as plastics and
metals to produce any electronic device. The next step is R&D and design form. As this sector
is rapidly changing and the consumers’ needs are renewable, many manufacturers focus on
R&D activities because they help producers to developing more advanced and innovated

devices, and to predict the customers’ expectation in order to maintain their brand image.

In the manufacturing and production process, the design of products which are created in the
R&D stage will be manufactured, examined, tested for quality and durability, packaged, and
warehoused. The manufacturing and production stage is followed by the sales and distribution
activities. The sales personnel are responsible for advertising and marketing for new products
to get the highest percentage of sales, while the mission of the distribution process is to
distribute the products through wide networks which involve the main distributors,
wholesalers, and retailers. The last stage in the value chain of the consumer electronics industry
is customer and after-sales services which are responsible to provide any service related to the
products and assist customers in any inquiries, sometimes the responsibility extend to include
the discarded devices.

4.1.3. Challenges in consumer electronic supply chain

The consumer electronics supply chain has faced - and is still facing - a variety of significant

challenges:

Mass customization: The electronic market is characterised by the rapid development in
components, systems, and technologies. In this sense, the customer demands on electronics
devices is highly renewable and have strict requirements. So, companies have to continually
produce new innovative products with low cost to meet the customers’ expectations.
Furthermore, there is an urgent need for electronics companies to create a supply chain which

combines the functional benefits and cost-effective (Hvam, 2006).
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Shrinking product life cycles: While electronic and electric products are included in
commodity item list, producers have to manufacture new products regularly in order to
maintain a large proportion of the profits and preserve market share. This strategy leads to
make the products life cycles very short as some consumer electronics products have a life
cycle of six months or less. Since data about products’ life cycle are generally difficult to
acquire, manufacturers have to use collaborative planning techniques where they can work very
closely with retailers and resellers, and be closer to the end customer for sharing the products’
details (Bayus, 1998). This will help producers to get an accurate data about sales’ history for

similar products, accordingly, getting better forecasting about the life cycle of their products.

Managing inventories subject to a rapid depreciation: the manufacturing components and
semiconductors are providing high efficiency functionality at low price. Furthermore, the
manufacturers bought and store them to gain cost advantages. The short product life cycle could
led to rapid depreciation of these components and parts. However, manufacturers feel obliged
to manage between using stored components and new ones and the company which can manage

its inventories at the right time could achieve considerable benefits (Ernst, 1997).

Supply and demand misalignment: it is clear that the economic variation around the world
causes fluctuations in customer demand accordingly in the production growth. The preferences
of consumers can lead to an increase in demand for a specific product or company (Roberts,
2012). Although the difficulty of consumer electronics sector to keep inventory aligned with
expected demand, the manufacturers try to use the collaborative planning techniques with
supplier and retailers in order to know the time to market their products and to fulfil the

demand.

Pressure from retailers and resellers: according to Hvam, (2006), there is a big strain on
electronics’ manufacturers due to the increasing pressure from retailers and resellers to provide
new products exactly in the right time and place according to their expectation to avoid the
huge cost of failed promotion. This issue is very difficult for manufacturers, hence they commit
to communicate and collaborate with all members of the supply chain to fulfil the retailers’

demand.

4.1.4. Consumer electronics sector trends

Although the global economic conditions are fluctuating, the global consumer electronics’
revenue is expected to grow in the next years as customers’ need also grow. The rapidly

evolving global consumer electronics production is one of the most important characteristics
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of this business. As electrical and electronic equipment (EEE) have become reasonably priced
with new technologies, design, and function, the size of electronics sales has increased around
the world (Singh and Siddique, 2012). The rapid growth in the usage of electrical and electronic
devices around the world led to reduce the lifespan of devices and to make them obsolete faster.
Accordingly, this created a large volume of discarded electronic products (Lin et al, 2002).
These discarded products included computers, batteries, microwave, mobile phones, oven and
other discarded devices. Therefore, the management of electronic waste has become a global
concern in a globalised world to recover the appliance which has reached to its EoL (Kim et
al, 2011).

4.2. Electric and Electronic waste management

E-waste management has become one of the most important issues among government
organizations, environmentalist groups, private sector and manufacturers of consumer
electronic devices. Traditionally, most of the electronics producers were not responsible for the
products when they reached to their end of life and thus a large amount of used products, which
were discarded, caused considerable damage to the environment (Liu, n. d). That is why waste
management has got global increased attention.

In the last decades, the boom of technologies led to large quantities of electronic waste
annually, which is creating huge disposal problems. Electrical and electronic wastes are the
highest growing waste stream (about four per cent growth a year). Globally, it is expected that
more than 72 million tons of e-waste were disposed of in 2014, while the global e-waste
recycling rate is projected to increase from 13% to 18.4% between 2009 and 2014 (Jiang et al.,
2012). Most of these devices contain a significant quantities of toxic metals and chemicals such
as zinc, lead, aluminium, copper, silver, gold, platinum, etc. Hence, recovering such hazardous
products requires an effective solution to prevent the leakage toxins into the environment
(Luttropp and Johansson, 2010).

According to De Brito and Dekker (2003), waste management is the collection and processing
of waste that has no longer any reuse potential. It is a major part of supply chain activities
because it deals with reverse logistics processes. Since reverse logistics is an integral part of
the e-waste management, the company which is able to manage its e-waste has the
opportunities to cut costs and recapture lost revenue. But at the same time, the environmentally
sound manner of recovering for the electronic devices is deemed a complex, expensive and

dangerous process that is considered a challenge for companies and manufacturers.
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4.2.1. E-waste definition

According to Porter (2002), “waste” refers to anything which reaches a point in time when the
product is no longer privately valued by the initial customer. This definition is similar to the
definition of “waste” by Brito and Dekker (2003) who claim that “waste” refers to commodities
which have no longer any reuse possibilities. Regarding to their definition, it can be realized
that the electronic waste is any end-of-life electronic product which has stopped to be of any

value for its owner.

There is no standard definition for E-waste but a number of countries have come out with their
own definitions. The most popular definitions illustrated two main points which are related to:
the meaning of discarded equipment and what equipment the definition refers to. The most
widely accepted definition of e-waste has been described as per EU directive 2002/96/EC and
Basel Convention: “electrical or electronic equipment, which is waste ... including all
components, subassemblies and consumables, which are part of the product at the time of

discarding” (European Commission, n. d.(a)).

According to the Basel Action Network (BAN) the electronic waste “encompasses a broad and
growing range of electronic devices ranging from large household devices such as
refrigerators, air conditioners, cell phones, personal stereos, and consumer electronics to
computers which have been discarded by their users” (Puckett and Smith, 2002, P.5).
Similarly, The Organisation for Economic Cooperation and Development (OECD, 2001)
defines e-waste as “any appliance using an electric power supply that has reached its end-of-
life” (UNEP, DTIE, 2007a).

In addition, Solving the E-waste Problem (StEP 2005) points out that the term of e-waste was
used to refer to “The reverse supply chain which collects products no longer desired by a given
consumer and refurbishes for other consumers, recycles, or otherwise processes waste”.
However, the absence of a specific definition of e-waste is one of the important issues which
need to be classified at the international level. It is important to have a specific definition for
e-waste because it can make a significant disparities in the new generation of e-waste quantity
and e-waste flows. In addition, it can assist the policymakers and stakeholders in identifying
the legislations which can be adjusted during the handling process of electronic and hazardous
waste (UNEP, DTIE, 2007a.). The electronic waste definition which will be used throughout
this thesis is ‘an electrically powered appliance that no longer satisfies the current owner for

its original purpose but can be reused or recycled into a new product’ (Sinha, 2004).
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4.2.2. Reason for recycling E-waste

The end-of-life products may not be very useful to their owners and they need to be disposed.
The electronic waste is considered one of the most dangerous and fastest waste in the waste
streams list (EEB, 2001). E-waste management is not just represented in disposal or recovering
but also encompasses the pre-disposal process which is illustrated in reverse logistics activities
including collecting and transporting processes. The main reasons for recovering the e-waste
are to reduce the growing e-waste problem through 4R strategies ‘Reduce, Recover, Reuse and
Recycle’, reduce the amount of greenhouse gas emissions, avoid air and water pollution, and
minimize the dangers to human health and the environment. As well as, Sinha (2004)
emphasizes on three aspects which make the companies concerned about the management of

e-waste:

Economic factor

This process presents a threat as much as it presents an opportunity. Despite the difficulty of
products’ composition, it contains valuable metal/components and hundreds of other materials.
New recycling techniques and technologies are able to achieve high rates of recovered metals;
almost 95-99% can be achieved (Sinha, 2004). According to Lindhqgvis (2000), the e-waste is
an important source which should to be recovered, especially as raw materials’ prices are

increasing continuously.

Environmental Factors

One of the main reasons for concerning the e- waste management is the absolute neglect and
sub-optimal use of hazardous substances which influence health and environment. In this sense,
the wrong disposal such as dump or incineration can be extremely affected the plant and people

through emissions and effluents from the processing.

Data security factors

Privacy protection is an important concern for the company to recover their discarded
equipment. They have supported the process of e-waste recycling but it is necessary that all the
confidential and personal data are destroyed completely to be sure of the safety of organizations

and individuals’ information (Sinha (2004).
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4.2.3. E-waste characteristics

E-waste has some unique characteristics which require special steps to manage. The value of
e-waste can be functional or material value. Electronic devices can be waste for its owner
because of new features, economic changes, higher costs of repair, and technical or aesthetic
obsolescence (Sinha, 2004). The following figure shows the various value level of EEE waste.
Ideally, in the first three levels, the electronic products have a functional value which they can
get through repairing process. While in the last level, the product loses its function and cannot
be repaired hence, it can be disassembled to reuse the good components or parts. It is clear that
there is an inverse relationship between the duration of using EEE and obtaining value: the

more percentage of product utilization, the less functional value is obtained

A

----------- O Fully Functional

S — A 4) | Functional, but with some drawbacks

EE VALUE

........................... B} . No longer functional but repairable

E

............................................ _. Not functional and not repairable

v

Time
Figure 4: Stage of value of EEE (Source: adapted from Sinha, 2004)

According to Gregory et al. (2009), the characteristics of e-waste are represented in the
following points;

e With raising incomes and falling prices of electronics, more customers will be able to

purchase electronics and accordingly the large quantities of e-waste will be generated.

e E-waste is considered highly toxic, especially the components and parts which contain
banned substances. There are some products which are not toxic in themselves, but

when they are recycled or in an incinerator, they generate hazardous dioxins and furans.

e |t is difficult to predict the flow of e-waste quantity because the unpredictable time
lags from the time when a product is sold to the time when a product is turned into
waste. According to Matthews et al. (1997), the reason behind the difficulty of
estimating e-waste flows is the completely different paths for products before the final

disposal. It could be reused or stored in basements and attics by customers.
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e The waste of electronics could contain valuable and rare materials such as gold,

palladium etc.

e The variation in composition and contamination makes the recovered products in a

losing competition with virgin materials.

4.2.4. Practical solution for handling e-waste problem

The fast increasing load of e-waste has led to a need for an insistent intervention through waste
reduction and to use some strategies to reduce the environmental pollution of the present
management practices for EoL EEE (Osibanjo, O. and Nnorom, 1.C., 2007). The appropriate
strategy is determined according to the product characteristics which result in the minimal
damage to the environment and the maximum reusability. As well as, cost, labor availability,
return flow volume, and optimal disassembly level determine the most suitable process for
recovery (Ritchey et al, 2001). According to King et al. (2006), the practical solution for
recovering e-waste can be summarized in the following figure; dump, recycled,

remanufactured, reconditioned, and repaired.

:‘::erial —>| Processing | »| Assembly || Sell & Use | > Hr:gi:ﬁial

Recondition |fe—

—{ Remanufacture |L=

—l Recycle 'r:

Figure 5: practical options for end of life electronic products (Source: King et al., 2006)

Dumps

Electronic waste is often disposed in special sites for hazardous waste, but there are some
barriers which make hazardous waste landfill unpractical; hazardous waste dumps are too
expensive compared with ordinary landfill, the space and number of hazardous landfills are

limited, and they are not available in all places (Niu & Li, 2007).
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Recycling

Environmental Protection Agency (EPA) adopted National Recycling Coalition definition to
define Recycling as “the series of activities by which discarded materials are collected, sorted,
processed, and converted into raw materials and used in the production of new products”
(NRC, 1999). Although recycling materials is the most mature waste avoidance strategy for
the environment instead of take them to a landfill site, many designers hesitate to use the
recycled components due to uncertainty in performance and quality standards (Chick, A. &
Micklethwaite, P. 2002). Nonetheless, from another point of view, buying recycled products

provide immediate savings as these materials cheaper than virgin counterpart.

In order to obtain the highest possible result, the discarded devices are completely disassembled
and separated into various parts, these materials are usually shredded into an unsophisticated
mechanical separator, with examination and granulating machines to separate metal, plastic or
glass that can then be sold to smelter or plastics recyclers. All the components are tested and
inspected to evaluate their performance in order to determine the level of maintenance. If the
parts do not need any maintenance, they are organized for reassembling as follows: they are
inspected, cleaned, refurbished, improved, upgraded and sent to the stocking space, whereas

the parts which need maintenance are transported to the repair area depending on their defects.

Remanufacturing

The remanufacturing process includes many substantial action to produce products that have
the same or similar performance and quality standards as new units or meet the Original
Equipment Manufacturer (OEM) functionality and reliability specifications. This process
occurs using either the previous components which have been taken from electronic waste or
the new components, if needed. (Gregory et al, 2009). Remanufactured products requires
performing necessary operations such as; disassembly, overhauling, testing and replacement
the defect components which do not match the standard specification by new ones (K.
Nakashima, 2006). Furthermore, the process of product restructuring until it becomes as new
is known as remanufacturing. The quality performance of remanufactured product should be
equal to that of a new equivalent, but the energy which is required to produce a new product is

significantly lower (Song, et al, 2005).

The remanufacturing operations need smaller capital investments than manufacturing

operations, their costs are typically 40 to 65 percent less than the new products (Giutini and
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Gaudette, 2003). This is because most of the raw materials have already been done before by

the OEM and only few processes need new parts.

Reconditioning

Reconditioning includes less work compared with remanufacturing, but more than that of
repairing. Recondition requires the rebuilding of a significant number of the core components
of an electronic device, and it is expected that the reconditioned goods are inferior to the new
goods. All defected or broken components/parts would be replaced or repaired, even if the
customer does not notice the fault in these components. The refurbished electronic products
are not consider new products and therefore do not provide the latest functionality, but their
cost could be less than 50% of the cost of new ones (Isabelle and Gutowski, 2013).
Additionally, the reconditioned electronic devices have a less performance specification and
associated warranty compared with the new product (DARP, 2003). It is clear that the
reconditioned product has been recovered to extend its functional life and to be fit for reuse,

but at the same time it does not back to its virgin condition.

Repairing

Repairing is one of the best methods to handle e-waste because the product needs a simple
service and repair in order to extend its life. Repairing is not a complicated process, because it
is characterized by an easy correction of a specified error in a product’s components. On the
other hand, the quality performance of repaired products is usually less than remanufactured
and reconditioned products. Furthermore, the warranty of repaired products may not include
the whole product and it only covers the replaced parts. Sometimes the cost of repairing
electronic product is too high when compared to purchase a new product.

4.2.5. Challenges and barriers in E-waste management

There are different barriers and challenges to managing the global e-waste crises, the following

points show some of the main issues posed by the e-waste problem:

Increasing the volume generated: rapid obsolescence of devices combined with the fast
demand for new technology is one of the main reasons which leads to generate high volumes
of e-waste (Basel Action Network [BAN], 2011). In addition, the increasing focus on forward

supply chain while giving no considerable significance to returns could cause inflation in e-
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waste problems. Moreover, companies have to know that reverse logistics is a key part for

maximizing value through returns (EI-Nakib, 2012)

Limited Forecasting and Planning: collecting and moving e-waste to a recovering facility is
one of the huge obstacles in managing the waste problem because of the insufficiency of
accurate return forecasts. Most products do not disposed immediately, but are stored aimlessly.
This led to decreasing the opportunity of recovering their value (Lindhqvist, 2000). Lack of
infrastructure can also be a significant obstacle to implementing an effective management of
e-waste, especially if the collection and recycling infrastructure is not able to be compatible

with the increasing volumes of waste.

Poor design and complexity of electronics: as electronic devices are made up of various
material which are mixed, bolted, screwed, snapped, glued or soldered together, it is difficult
to recover them. Hence, the responsibility of recycling needs intensive labour, as well as
advanced and costly technologies that safely separate materials (BAN, 2011). It is better to take
the equipment design issue into consideration during the production process because the

product design influence the recovering and dismantle processes.

Lack of authoritative data is also consider a big challenge for policymakers and stakeholders
who design a strategy for e-waste management. There is a lack of reliable data concerning the
undefined life cycle of some products, which in some cases extend to several years.
Furthermore, it is very hard to estimate when the product would be waste. Also, there is not
enough information about the treatment techniques of the potential hazards which exist in many

electronic devices.

Lack of regulation to address e-waste problem: most developing nations do not have
adequate regulations to address all these electronic waste or fail to implement effectively such
regulations (BAN, 2011). Some countries such as U.S.A, Canada, and Japan feel free in trading
the hazardous e-waste despite the 1989 Basel Convention®, as they pass their responsibilities,
risks and hazards to the developing countries. They strongly oppose the Basel convention to
maximize their profit, even if they violate the laws of importing countries (Puckett and Smith,
2002). The transboundary movements of e-waste is contrary to the principle of environmental

justice because most of receiving countries do not have the ability to recover the waste in the

3 It is the first international agreement to reduce the amount of hazardous waste generated and, prevent the
movement of e-waste to developing countries. It was adopted in 22 March 1989 and entered into force on 5"
may 1992, 180 states and the EU are parties to the convention, the United States is the only developed country
which has signed but not ratified it.
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right way (BAN, 2011). It is estimated that 50% to 80% of e-waste will be shipped from
developed countries to developing countries in 2014 (Wang et al., 2013). As well as, prison

laborers employed to process e-waste is one of the most prominent forms of rules violation®.

Informal and illegal disposal of e-waste: the cost of managing electronic waste is very high
comparing with the low cost of landfill disposal. This cause a negative public perception for
workers’ and collector health and the environment during sending e-waste to developing
countries that have inappropriate health and safety technique. According to Lundgren (2012),
80 percent of e-waste is being shipped (often illegally) to developing countries to be recycled
by hundreds of thousands of informal workers and such globalization of e-waste has adverse
environmental and health implications. In addition, the large number of ‘orphan products’
without brand owner is one of the most important obstacles in managing e-waste because there
iIs no specific organization which held the responsibility for recovery. In this scene, the
technology of managing e-waste should be made available to developing countries, especially

the global e-waste hotspots.®

4.2.6. Scale and international flow of e-waste

As shown in figure 6, the life cycle of electronic products usually passes through specific
stages; production/manufacturing, sales (whether to individual households, private businesses,
governments or other), consumption followed by generating the waste, trading the waste
through scrap dealers (importing or exporting), treatment by disassemblers/dismantlers,
smelters and recyclers, and the final stage is disposal of the e-waste in the landfill (UNEP,
DTIE, 2007a).
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Figure 6: Life Cycle of electronic products waste (Source: UNEP, DTIE, 2007a)

4 Some countries send its hazardous e-waste to the prisons for handling without any consideration for worker
protections or the environments (e-Stewards official website).

5 The areas on the planet that have been most influenced by electronic waste such as; China (Guiyu City), Africa
(Nigeria, Ivory Coast, and Ghana), India (New Delhi, Mumbai, Chennai and Ahmadabad) and Karachi in Pakistan
(Brigden et al. 2005).
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Generally, the developed countries deal with e-waste in one of the following ways (Puckett et
al. 2002, pp 6-8): put into storage and awaiting disposal, sent to landfill or incinerated, reused,
either second-hand or refurbished, recycled at recycling facilities in the country of
consumption, recycled in prisons or exported to developing countries. The most common and
widely legal regulations are founded in Western Europe. Norway and Denmark are pioneers in
the reverse logistics respect, both countries operate successfully reverse systems for recycling
and reusing the beverage containers (Jayaraman et al., 2003). Netherlands and Germany are
other familiar examples in this respect. Netherlands is responsible for implementing success
system for recycling the end-life vehicles, and Germany has strict environmental regulations
today which are connected to retail stores to force them to focus more on reverse logistics by
disposing packaging materials (Cairncross, 1992). In this respect, most European countries are
subjected to the European Union legislation regarding the treatment of wastes from electrical
and electronic equipment, end-of-life vehicles, batteries and accumulators. Further, the
European Union (EU) achieved the highest rates of e-waste recycling, followed by Japan
(Lundgren, 2012).

Although there are no sufficient data available for the national statistics organizations to be
able to gather information about how much e-waste is generated and where it is moving to
(SAICM, 2009), the next figure illustrates the major sources and destination of e-waste, China
and India are surrounded by many of the e-waste exporters. They receive huge amount of e-
waste coming from Australia, Japan, South Korea, and Eastern Europe. In 2007, the United
Nations Environment Programme (UNEP) estimated that 50 million of electronic waste is
annually generated worldwide, and that China will receive the largest percentage of e-
waste with approximately 70 per cent and above (Ni & Zeng, 2009).
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Figure 7: Export of e-waste (Source: Lewis, 2011)
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According to Basel Convention, West-Africa is the smallest area which receives e-waste, while
the South-East Asia is the largest recipient for e-waste. It is estimated that West Africa will
become the most common destination for e-waste in the future due to the remarkable growing
of e-waste and the stricter policies in Asia. The next map try to illustrate the known sources of
e-waste, known destinations and suspected destinations for e-waste dumping. This figure
derives its information from global organizations such as; Basel Action Network, Silicon

Valley Toxics Coalition, Toxics Link India, SCOPE (in Pakistan), Greenpeace and others.
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37



Chapter 5: Regulations of e-waste management

(Europe Union directive and Arab Area regulation)

This chapter will focus on the regional context for e-waste management describing the e-waste
policies in Europe which boast high recycling rates by using the EPR (Extended Producer
Responsibility) concept and the Arab region as developing area. This section will illustrate the

agreements, rules and obligations of each area.

5.1. E-waste policy in Europe Union

Increased economic growth has been the principal cause for the increase in production which
has led to increasing consumption and thus increasing waste. In developed countries, there are
significant recovery facilities and policies that are specifically designed to manage toxic
materials, and recover precious and heavy metals which are found in electronic waste
(Maxianova, 2008). The EU is known for having the most advanced electronic waste laws and
legislations in the world. These directives work in tandem to reduce the e-waste at all stages of
its life cycle and accordingly the EU has the greatest “absolute volume” of e-waste recycled
yearly. The EU will seek to recycle at least 85% of electrical and electronics waste equipment
by 2016 (Zoeteman, Krikke, & Vensellar, 2010).

The directives which will be discussed in this section are; limiting of hazardous chemical use
in the Restriction of Hazardous Substances directive (RoHS), Waste Electronic and Electrical
Equipment (WEEE) directive which includes the principle of EPR, and Registration,
Evaluation, Authorisation and Restriction of Chemicals (REACH).

5.1.1. Restriction of Hazardous Substances Directive (RoHS)

RoHS is short for “Directive on the restriction of the use of certain hazardous substances in
electrical and electronic equipment”. It was adopted in February 2003 by the EU. The RoHS
directive took effect on 1% July, 2006, and each EU member state is adopting its own
enforcement and implementation policies using the directive as a guide (European Commission
official website). It is closely linked with the Waste Electrical and Electronic Equipment
Directive (WEEE) 2002/96/EC. RoHS aims to prevent the high volume of e-waste, reduce the
hazardous materials in the electronic equipment, and create an efficient recycling system to

solve the issue of electronics waste.
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In addition, RoHS Directive bans the placing of new electrical and electronic equipment
containing more than the agreed levels of lead, cadmium, mercury, hexavalent chromium,
polybrominated biphenyl and polybrominated diphenyl ether flame retardants to its market.
The RoHS 2 directive (2011/65/EU)® is an evolution of the original directive, and became law
on 20" July, 2011 and took effect 2" January, 2013. It addresses the same substances as the
original directive while improving regulatory conditions and legal clarity (Official Journal of

the European Union).

5.1.2. Waste Electrical and Electronic Equipment Directive (WEEE)

The Waste Electrical and Electronic Equipment Directive (WEEE) is the European Community
directive 2002/96/EC which works in tandem with the RoHS Directive 2002/95/EC, became
European Law in 13" February, 2003. The law imposes take-back obligations on manufacturers
and importers of electrical and electronic products. Importers and manufacturers are
responsible for the take-back system and recycling the discarded products. These directives are
not pointed directly to manufacturers, but the national law in each jurisdiction organizes and
regulates the responsibilities and obligations of manufacturers, authorities, distributors and all

other actors.

The WEEE directive set collection, recycling and recovery targets for all types of electrical
goods, with a minimum rate of four kilograms per head of population per annum recovered for
recycling by 2009. The categories which are defined by a section of the WEEE directive to be
applied are: large household appliances, small household appliances, IT and
telecommunications equipment (although infrastructure equipment is exempt in some
countries), consumer equipment, lighting equipment including light bulbs, electronic and
electrical tools (discarded computers, office electronic equipment, entertainment device
electronics, mobile phones, television sets, and refrigerators which are destined for reuse,
resale, salvage, recycling, or disposal), toys, leisure, and sports equipment, medical devices
(exemption removed in July 2011), monitoring and control instruments (exemption removed

in July 2011), automatic dispensers, and semiconductor devices.

6 EU directives are usually updated and re-evaluated to facilitate the gradual broadening of its requirements to
cover the new electronic and electrical equipment.
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The main objectives of the WEEE directive are: reducing the waste arising from end-of-life
EEE, maximising the recycling rate, improving the other forms of e-waste recovery, and

minimising the impact on the environment from the treatment and disposal processes.

The directive imposes the responsibility of e-waste disposal on the manufacturers or
distributors. It requires a good infrastructure for collecting the e-waste, in such a way that users
can return the discarded products free of charge under the principle of EPR. This principle is
an integral part of the WEEE where the company should take the disposal process into
consideration because they are considered as a part of the product life cycle (Nakajima &
Vanderburg, 2005). As a result, the producers must be keen to design products that are
characterized by ease of recycling (Castell, Clift, & France, 2004) to mitigate any possible
hazardous waste arising from their disposal. The EU governments have allocated a financial
support in order to encourage producer to follow e-waste legislation and eliminate e-waste
dumping (Zoeteman, Krikke, & Venselaar, 2010, p. 422).

5.1.3. Registration, Evaluation, Authorizations and Restriction of
Chemicals (REACH)

REACH stands for Registration, Evaluation, Authorisation and Restriction of Chemicals. It
entered into force on 1% June, 2007, and it adopted to ensure a high level of protection of the
human health and the environment from the risks which can be posed by chemicals industry
(European Commission official website). REACH regulation makes the industries responsible
for their risk by providing suitable safety management. It is not only applies on the chemical
industry, it also includes other industries which may not consider themselves involved with
chemicals such as: cleaning products sector, painting companies, furniture and electrical
appliances. Further, this regulation covered most companies across the EU. All these
companies need to register their substances then, the REACH evaluates the properties of
hazardous substance to know the initial impact on people and environment. Authorities can
ban some hazardous substance if the risks are unmanageable (European Chemical Agency

official website).
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5.2. E-waste policy in Arab Region

The electronic industry and communication technologies have gained a great concern in the
Arab region during the last two decades. This concern causes flourishing in the social and
economic conditions in the Arab area. Accordingly, the quantity of electronic waste has
increased, leading to raise the alarm signals because the Arab region consists of 22 countries
and territories with a combined population of some 362 million people spanning two continents
(World Bank, 2014). The efforts for recovering the e-waste in this area have been very limited
and restricted to random and small-scale initiatives and it is still considered as an untapped
chance to gain the benefits. The absence of appropriate techniques for managing electronic
waste in the Arab states, will contribute to increasing the toxic emissions to the air, water and
soil. This problem also provides an illegal job for those who do not have formal work. As a
consequence, it will cause major health, environmental and developmental challenges for the

region.

According to Allam (2009), 300 questionnaires were sent to NGOs, private enterprise,
governmental organizations, and Information and Communication Technology (ICT)
companies of the Arab region. The received answers showed that there is no official sector for
e-waste management. This is because most of these organizations did not recognize e-waste as
a key issue in their environmental program or strategy. Therefore, they did not implement any
activity related to e-waste handling issue. Despite this general complacency of the movement
of e-waste management in this area, there is some private participation which offers good
initiatives to the careless environment customers to bring back their old devices to recycling
companies, whereas more educated people are more cooperative to find a way to the recycling
centre without any initiatives. Allam (2010) clarify that the private sector enterprises are active
in Egypt and the United Arab Emirates (UAE) supporting the collection of used mobile phones
and batteries. Bahrain has, together with Saudi Arabia, the most advanced laws which help in

regulating the e-waste in the region.

Since 2010, the Arab area has been lagging to achieve some tangible targets related to the e-
waste issue because the political, economic and social transitions. However, the private sector,
governmental organization, NGOs, and ICT companies of Arab region should cooperate to
establish a legal framework related to safe e-waste management as this sector needs more

investment and management processes than are presently available.
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Unfortunately, there are no comprehensive databases or accurate information about the
amounts and types of hazardous wastes which are generated in the Arab Region (ESCWA,
2007). Because there are not any Treatment, Storage and Disposal Facilities (TSDF) of
hazardous wastes in the Arab area further, they depend on uncontrolled dumping or burning.
There are some TSDF exist in the Gulf Cooperation Council (GCC) countries. However,
though those facilities are available, they are inappropriate to handle the large volume of waste
produced in the Arab Region as a whole (Al-Yousfi, 2008).

There are no united rules for the Arab area for handling e-waste such as the legal framework
of the EU in the format of the WEEE and RoHS directives. Moreover, global organizations are
being obliged to create some initial projects and activities to support this area in managing its
waste, taking the WEEE and RoHS directives as a guidelines. Further, the following part will
illustrate the role that international, regional, sub-regional, and non-governmental
organizations play in the formulation and implementation of sustainable development plans in
the Arab Region.

5.2.1. Basel Convention Regional and Coordinating Centers (BCRCs)

As shown in the figure below, the secretariat of the International Basel Convention created
fourteen regional centres around the world to support the countries to implement the
environmentally policies of Basel Convention and its amendments. These regional centres are
considered as a focal point of implementing the Basel Convention’s strategic plan and policy
priorities. These centres help Basel convention to adapt its objectives regarding the different
regional policies. The role of the Regional Centre of Basel Convention is represented in;
delivering technology and training to reduce waste hazardous, dissemination of information,
consulting, awareness raising about industrial and electronic wastes, mechanisms for
environmentally sound management. They offer effective way for assessment, reporting, closer
monitoring, and overseeing the e-waste management systems in the countries they serve (Basel
Convention official website). The Basel convention takes a decision to establish regional
centres according to the requirements of the region for training and technology which are
related to handling hazardous waste and other wastes. As there is no regional policy or
legislation for e-waste in the Arab area, the BCRC established the first centre in the Arab region
in Cairo in 1998 to serve 22 Arab countries in Africa and West Asia in addition to Irag and

Palestinian Authority.
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Figure 9: Basel convention regional and coordinating centres directors (Source: Basel
Convention official website)

According to Kamel (2013), the regional centre supports the region to embrace with e-waste

management through several activities represented in;

e Offering training in environmentally sound management, more than 17 training
workshops and 15 pilot projects.

e Developed, and published the guidelines of best practices for e-waste management, the
sanitary landfills, used liquid hazardous waste, and the appropriate way for conducting
hazardous waste.

e Translated the guidelines of using the end-of-life mobile phones, which are prepared
by the Mobile Phones Partnership Initiative (MPPI).

e Regularly publishing a biannual newsletter to promote the public awareness and discuss
the emerging hazardous waste problem.

e Cooperating with regional organizations such as; UNEP/MAP, UNEP/ROWA,
CEDARE, and RAC/CP of Barcelona, in implementing its activities.

e BCRC-Egypt is actively participating with other BCRCs, UN bodies, and Regional
Organizations to transfer and share information and technologies between the members

e Supporting public/private sector to start offering small initiatives to handle the e-waste

problem (Basel Convention official website).
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5.2.2. Centre for Environment and development for the Arab Region and

Europe (CEDARE)

The Centre for Environment and Development for the Arab Region and Europe (CEDARE)
was established in 1992 as an international inter-governmental organization with a diplomatic
status. It has begun to look at e-waste as well as climate change concerns (CEDARE official
website). The Centre’s mission is to provide leadership and advocate sound governance for
environmental protection through; building human resources and institutional capacity,
advancing applied research and environmentally friendly technologies, and acting as a catalyst
to enhance collaborative action between the Arab World, Europe and the International
Community. According to CEDARE official website, they are dedicated to cooperating with
Information and Communication Technologies for Development (ICTD) unit to deliver

projects in the following areas:

e Delivering more information about environment issues in Arabic through e-learning
programme.

e Cooperating with global organizations to establish thematic
networks hubs for the environment and development.

e Promoting best practices to deal with the environment.

e Enhance information dissemination mechanisms about protected areas in member

countries.

CEDARE realized that solving environmental problems contributes to eliminating many
development problems. Thus, the centre conducted many awareness campaigns to increase the
understanding of the environmental issues. It manages a few research groups which can help
the developing countries to adapt with environmental and development issues (Khordagui,
2004). Some of these initiatives can spread, enhance, and promote the modern concept of
“Environment for Development” (CEDARE official website). In 2010, CEDARE conducted a
regional benchmarking for Arab region regarding e-waste legal framework in order to provide
as much information as possible. The CEDARE benchmarking is detailed in the following
table:
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Table 3: CEDARE Benchmarking of E-waste management in Arab countries

Legal Framework

Inventary

Collection

Recycling & Reusing
Technology

No legal framework,
strategy, or norms

There is no inventory

There is no collection

There is no recycling/
reusing mechanism

Level 1 - LOW
Irag, Kuwait, Lebanon*,  Egypt, Irag, Jordan, Egypt, Iraq, Jordan, Irag, Kuwait, Syria,
Syria, Yemen Lebanon*, Kuwait Lebanon®, Yemen UAE*, Yemen
There is only plan to There is the inventory E-waste is locally Only recyclable and
develop legal framework  for municipal solid collected by local reusable E-waste is
waste, but no designated recyclers, scavengers, recycled and reused by
inventory for E-waste. etc. without any legal local stakeholders
Level 2 framework. Only
recyclable E-waste is
well collected
Bahrain, Egypt, Syria Bahrain, Syria, UAE®, Kuwait, Syria, UAE* Jordan
Yemen
A legal framework is E-waste inventory is E-waste is well There is a plan to set up
being prepared and will  being prepared collected by local E-waste facility
be issued/enforced in collection mechanism.
Level 3 very near future Pilot separation and
collection systems have
been setup
Jordan, Tunisia®, UAE* Tunisia* Bahrain, Egypt
Enforcement, but the E-waste inventory is Collection system for There is E-waste
legal framework is not conducted, but lack of E-waste is operational  Recycling facility, but not
well conducted information and data and includes achieve to full operation
Level 4 environmentally sound  for all E-waste in the
disposal country
Morocco*, Tunisia Bahrain
Full enforcement and E-waste inventory is fully Collection systems are E-waste recycling facility
model legal framework  conducted and available  fully operational. Our is fully operated for all
for other countries on website collection is recognized  E-waste in the country
Level 5 - HIGH as a model system by and the model as the

other countries

stat oft the-art recycling
facility

Source: Allam, 2010

Tunisia*

This table shows five levels of the e-waste management development sorted from worst to best.
These levels can help in determining the performance of each country in the e-waste
management in terms of the existence of legal framework, the ability to manage the e-waste
inventory, the presence of collecting network, and the availability of recycling facilities. It is
clear that most of the Arab countries in late stages towards the management of e-waste. They
have not yet well known the effect of inappropriate e-waste management on the environment

and the awareness is still low.

5.2.3. GIZ/SWEEP-Net

The project “Regional Network for Integrated Solid Waste Management (SWEEP-Net)”
started in September 2009 and will continue for a second phase until August 2015. It is
commissioned by German Federal Ministry for Economic Cooperation and Development
(BMZ). The network secretariat is located in Tunisia and hosted by the Tunisian government
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through the National Waste Management Agency “ANGed”. Ten countries from the Mashreq
and Maghreb region (Algeria, Egypt, Jordan, Lebanon, Syria, Mauritania, Morocco,
Palestinian Territory, Tunisia and Yemen) have joined the network since the beginning. The
activities with Syria are currently suspended because of the present situation” (SWEEP-Net
official website). This project aims to establish a legal framework for e-waste to its members

to ensure the continuity and sustainability of the network.

Seitz (2014) clarify that the project promotes the development and implementation of
integrated solid waste management in the Mashreq and Maghreb region through the following

points:

e Facilitating exchange and sharing of information experiences, and knowledge using an
intelligent mix of communication means. Also, sharing the technology and information
among its members to support each other’s work

e Providing policy support for sustainable and integrated solid waste management and
promoting the successful application of policies, planning tools, financing mechanisms,
and technologies that are environmentally sound, socially acceptable, and economically

viable.

According to Kamel (2010), the next figure shows the Middle East waste generation in the
SWEEP-Net member in 20009. It is clear that Egypt stands alone by (40%) followed by Algeria
(19%) and Morocco (17%).

Syria Palestine
8% 1%

Lebanon

Morocco
17%

Algeria

19%

% Tunisia
7%

Figure 10: ME-waste generation in eight SWEEP-Net member countries for 2009 (Source:
Kamel M. H. 2010

7 Syrian revolution since 15 March 2011

46



Further, SWEEP-Net has been created a model to use it as a benchmarking for its members
regarding to e-waste. This can help the project to know the differentiation reason of the
generating e-waste volume in each country. The following table illustrates the results of each
country regarding to the e-waste processes in form of regional benchmarking. It can be slightly
differ from the result of the CEDARE study.

Table 4: Benchmarking of SWEEP-Net member countries

General Data availability

-
c
=2
@
o

KJoylle)
uejupisaled

E-waste assessment

Formal E-waste collection
Formal and environmentally sound recycling

Formal E-waste Refurbishing

Policies and framework

Local initiatives

International cooperation activities
The results have been evaluated in accordance to three levels:

Evaluation

Not available /Not existing
- In Preparation / Preliminary activities

- Awvailable / Existing

Source: SWEEP-Net report, 2014

There are other efforts by several international institutions which focus generally on the
regional environment such as; United Nations Development Programme in the Arab States
(UNDP), The Global e-Sustainability Initiative (GeSl), Solving the E-waste Problem (StEP),
UNESCO, and International Telecommunication Union (ITU) Regional Office for the Arab

Region.

In a nutshell, there is an obvious lack of a comprehensive regional e-waste strategy and much
to be done at the national level. The institution initiatives, which are cited above, are a just
start. More comprehensive, strict e-waste management strategies, and implementation plans
are needed on the national level more than the regional initiatives offer. However, raising
public awareness should be a key element of starting E-waste management system through
education campaigns including information about health and safety procedures. On the other
hand, the companies and governments have to cooperate to solve the e-waste problem and find

appropriate standards.
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Chapter 6: Samsung Electronics Company in Egypt

This chapter will be divided into two sub-chapters, the first part will investigate some
information about Samsung as a leading company in the electronics sector and what its value
chain. It will also explain the trend of Samsung to handle its e-wastes globally and in Egypt.
The second part will discuss the fate of Samsung devices in Egypt and gives a detailed
description of Egyptian recycling network to manage the EoL electronic including Samsung

equipment.
6.1. Samsung Electronics Company

6.1.1. History of Samsung group

Samsung Group was established in March 1938 by Lee Byung-chul in Korea as a trading
company with a capital of only 30,000 WONS®. The primary products, in this period, were fish,
fruits, and vegetables, traded from Beijing and Manchuria. In 1958, Samsung become involved
in different areas, including food processing, textiles, insurance industry, security and retail. In
the late 1960s, Samsung group engaged with various investments in electronic and chemical
industries, and consolidated its manufacturing base by adding paper and fertilizer businesses.
In 1970, the company’s strengths represented in the semi-conductor, information and
telecommunication industries. The group also took a meaningful step toward heavy industry
by venturing into aircraft manufacturing and shipbuilding. In the 1980s, Samsung group
expanded its business and began building facilities offices in the UK, the US and Portugal
(Samsung official website). In 1987, the son of Lee Byung-chul become the new chairman for
Samsung group, Kun-Hee Lee. During this period, Samsung restructured itself to become one
of the world’s top five electronics companies. Today, Samsung group involve several
companies in three different core businesses: electronics, finance, and trade and services. They
do their best to be coherently restructured and streamlined, well-designed, globally-focused,
and responsive to the need of each market around more than 200 countries (Samsung official

website)

6.1.2. Samsung Electronics Corporation

Samsung Electronics Company was established in January 1969 in Suwon, South Korea. They

were established to produce electronic and electrical appliances such as; televisions,

8 The currency of South Korea. 1 USD =~ 1033 WON, in 2014
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calculators, refrigerators, air conditioners and washing machines. In 1974, the company
expanded its business to include the home appliances, audio-visual devices and semiconductor
industry. By 1982 Samsung had produced over a million colour TVs and 10 million black and
white units for sale throughout the world. Then, the company became more comprehensive in
electronic products and continued to expand its products to include microwave ovens, air
conditioners, personal computers and many others devices. At the end of 1980s, Samsung
Electronics launched its first mobile phone in the South Korean market, but the sales were
initially small because the phone struggled with poor quality (Samsung official website). In the
early 1990s, Samsung Electronics Company challenged itself by changing the strategy of
designing, manufacturing, and investing. As a result, in the late-2000s, it achieved rapid
success represented in selling a wide variety of electronic products, such as, communication

devices and semiconductors.

Samsung electronics is a flagship company of Samsung group. It represents more than 50 % of
Samsung group’s share. It focuses on four business sectors; home, mobile, office networks and
core components®. Samsung is considered one of the leading companies in the digital

convergence revolution by its innovation (Samsung official website).

As shown in figure 11, Samsung has more than 264 products sold through its global network
operations. The global network consists of 217 facilities and offices distributed around Europe,
China, Southwest Asia, North America, Southeast Asia, Central and South America,
Commonwealth of Independent States, the Middle East and Africa. Samsung has 15 regional
headquarters, 51 global sales offices, 37 manufacturing sites, 3 distribution centres, 33 global
R&D centres in 79 countries, and 6 design centres in United States, United Kingdom, Italy,
Japan, China, and India. These centres helped Samsung to win a panoply of design awards
(Samsung Sustainability Report 2013). All these facilities helped Samsung to expand its reach
even further into electronics, semiconductors, high polymer chemicals, genetic engineering,
optical telecommunications, aerospace, and new fields of technology innovation from

nanotechnology to advanced network architectures (Samsung history, 2013).

% The components which help other companies, for example; Apple Inc., in the manufacturing process rely on
Samsung’s core components for I-phone manufacturing.
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One Company Samsung Electronics began doing business in Korea In 1969, Forty-three years later, Samsung has
FueledbyGlobal expanded into 200 countries, Samsung attributes much of its success to its global network of em-

ployees, whose creativity and innovation are engines for growth, The diversity of perspective and
Diversity expertise present at each of Samsung's nine regional headquarters ensures independent strategic

development and solutions that can be applied both locally and around the world,
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6.1.3. Organization of business area structure

Figure 12 illustrates the way that Samsung thinks about its businesses in 2013-2014.
Samsung’s new organizational chart is divided into three key business sectors; Consumer
Electronics (CE), IT & Mobile Communications (IM), and Device Solutions (DS). The new
arrangement demonstrates the priority of Samsung to upgrade its organizational structure.
Samsung’s new structure allows each business to make its decisions more quickly and in line
with the changes of global market more effectively, besdies it preserves the cooperation

between the different sectors (Samsung Electronics Sustainability Report 2013).

Mobile Communications
Visual Display Business I . I Memory Business
Business
| [ |
Digital Appliance Business Network Business S.LSI Business
Printing Solution Business Digital Imaging Business LED Business

| [

Health & Medical
Equipment Business

Figure 12: Samsung Organization Chart (Source: Samsung Electronics Sustainability Report
2013, pp 16)

Media Solution Center

6.1.4. Samsung’s competitive advantages

The competitive advantage of Samsung Electronics Company stems from the superiority of
quality, efficiency, customer responsiveness and superior innovation. The company has an

experience of pursuing both, cost advantage as well as product differentiation strategies.

6.1.4.1. Cost leadership
Below, there is a variety of factors that have helped Samsung to achieve this desirable position

in cost advantage.

Global R&D: Samsung has a strong commitment to research & development. It has invested
at least 9% of sales revenue into R&D activities (Samsung Sustainability Report, 2013). R&D
activities allow the company to understand the customer’s needs ahead of its competitors and
to create innovative products responding to the customer’s voice. More, importantly, R&D
centres in Samsung focus on the technology which is expected to get the most promising long

term results. Furthermore, Samsung has a core design in all its products and builds additional
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logic on top of that design to make specialized products. This strategy allows Samsung’s
production line to be more flexible and achieve the cost-effectiveness for a wide variety of
different products (Miranti, 2012).

Raw Materials: Samsung is able to get the best negotiated agreements; however, its raw
materials cost 37% less than its competitors and 1/3 of the cost of the final product (Sylvia, n.
d.). In addition, the cost of shipping and distribution is low because Samsung’s facilities are
geographically located at one single site, in contrast to its competitors’ facilities which are

spread worldwide.

HR Management: Samsung was founded on the statement: “A Company is Its People.” This
philosophy means that human resources are the key to success. One of Samsung’s human
resources strategies is to focus on highly-skilled employees from around the world, regardless
of nationality. Samsung has untraditional human resource practises based on meritocracy hiring
- not on seniority - and evaluation system, reward policies, employees’ welfare and benefits to
employees’ family (Samsung Press Information). These strategies help in creating an

atmosphere for innovation.

6.1.4.2. Differentiation Advantage

In differentiating its products, Samsung has four business areas to create a huge number of
products covering its customers’ need. These area consisting of: the CE sector, which
encompasses digital TVs, monitors, printers, air conditioners and refrigerators. The IM sector,
which specialized in mobile phones, ICT systems, and cameras. The Semiconductor sector,
which encompasses memories and system LSI. The Display Panels (DP) sector, which
comprises variety products of DP such as TVs, monitors, notebook PCs, and smartphones
(Samsung Electronics Sustainability Report 2013). Further, Samsung has the ability to produce
1200 different varieties of electronic products. This can be achieved through aggressively
investing into new innovation and learning technology from outside (i.e. US and Japan). In
addition, Samsung is creating an unusual internal competition across global production
engineering to ensure that it will get superior products in terms of quality and design. This
unique strategy keeps Samsung ahead by average 34% price premium over its main competitors

(Samsung press information).
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6.1.5. Financial summary

Samsung is growing rapidly overseas, and every month a higher proportion of manufacturing,
sales and R&D investment take place inside and outside Korea. As shown in figure 13, in 2012,
Samsung Electronics achieved its largest leap in year over year sales with a total of 201 trillion
WON (an increase of 21.9% over 165 trillion WON recorded in 2011). In term of operating
profit, the company earned 29 trillion WON. In net income the company achieved its highest
profit ever of 23.2 trillion WON and 44.6 trillion WON in EBITDA.

Unit: KRW 1T 2010 m20m W 2012

ii B i
232
B zi

Sales Operating Profits Net Profits EBITDA

Figure 13: Samsung sales and financial performance (Source: Samsung Electronics Financial
Highlights, official website)

6.1.6. Samsung global value chain

Figure 14 shows that Samsung depends on the Oracle value chain for hi-tech businesses, which
plays a significant role in expanding the company’s market share. The value chain of Samsung
Electronics Company consists of primary activities and supporting activities. The primary
activates are represented in: product planning and designing, which is considered as an
important activity for Samsung given the rapidly changing in hi-tech market; Procurement
and inbound logistics, which cover many administrative processes; manufacturing, which
takes place in major locations for the assembly of components without any reference to
outsourcing; distribution order planning; outbound logistics; marketing; sales and service.
On the other hand, the supporting activities are the firm’s infrastructure that is related to
financial support, corporate governance and new investment support, and human resource
management which focuses on the employees’ skills. The following part will review each of

these activities in detail.
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Figure 14: Samsung Electronics Value Chain (Source: profitable innovation in High Tech,
Oracle KABC analysis)

6.1.6.1. Technology, Design and Engineering

The investment in technology development influences the company’s ability to compete and
its position in the market. Further, technology and product designing in Samsung are
considered as one of the fundamental activities in creating its value. As the electronic sector is
growing quickly and needs to keep pace with changes, the total expenditure of Samsung’s R&D
in 2012 was 9% (Samsung Sustainability Report 2013). Moreover, Samsung has the ability to

compete its competitors by new innovations which are being registered to get patents.

6.1.6.2. Procurement

The procurement processes in Samsung are supported by the good relationship with suppliers
and partners and well managed functions to maintain the connection between them. Moreover,
the IT infrastructure helps Samsung to know more about its partner’s capabilities. Samsung’s
cooperation policy with its suppliers aims to promote a win-win policy which depends on
mutual benefit (Samsung official website). The majority of the electronics companies do not
produce their components themselves, while most Samsung’s activities are intra firm. In this

sense, Samsung had a family of accredited suppliers.

6.1.6.3. Logistics

The logistics processes in Samsung are more complex than just described in a basic value chain
model. Samsung is very concerned to manage its administrative processes in an efficient way.
Furthermore, Samsung has many logistics companies as its subsidiaries to help in managing its

logistics processes. The major subsidiaries which accommodate the majority of the logistic
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services are named “Samsung Electronics Logitech” and “Samsung Electronics Europe

Logistics”.

Samsung Electronics Logitech is responsible for handling both inbound and outbound logistics.
Its responsibility also involves the payment transaction and dealing with outsourced companies
through the global ERP system. Samsung Electronics Logitech provides worldwide ocean/air
forwarding logistics (consolidated transport) service for Samsung’s products exported from
Korea (Samsung Electronics Logitech Company, official website). It provides quick and
accurate transport service and cargo tracking information. The following figure shows the

import/export logistics processes which are implemented by Samsung Electronics Logitech:

Export
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Business site Storage and Domestic Customs Ocean/Air Overseas Customs Transaction
unloading inland clearance transport inland clearance partner
transport transport
Import

Figure 15: Samsung Electronics Logitech logistics processes (Source: Samsung Electronics
Logitech Company, official website)

On the other hand, Samsung also has the ability to manage the warehousing and shipping
processes. Regarding to shipping, Samsung takes three aspects into its consideration; shipping
method, shipping charges, and shipping notification (Samsung official website). The company
is keen on finding the minimum shipping charge with the high quality level and accurate time
for delivering. According to inventory process, Samsung has the ability to organize its
inventory and reduce the cost by collaborating with warehouse’s companies®.

6.1.6.4. Manufacturing

Samsung’ manufacturing factories spread out around the world, but most of them are located
in Korea, China, Vietnam, and Indonesian (Samsung Press Information). In Samsung, each
area is responsible of its own factories and assembly plants. There are some countries which
specialize in producing specific product for instance; R&D centre in India produces software
and application system, while Samsung Austin focuses on semiconductors production, another

factories working on device assemble packaging (batteries and other components) and label.

10 samsung has signed a “preferred partner” agreement with Carphone Warehouse Group in 29 January 2014,
in order to operate over 60 Samsung stand-alone stores across Europe (Carphone Warehouse official website)
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6.1.6.5. Distribution order planning and forecasting

Samsung Electronic Logitech is a specialized company which provides logistics processes for
domestic, international, and Business to Business (B2B) cooperation. It also manages a full
range of trade support functions for Samsung Electronics Company. It has 3200 domestic
partners and 600 partners abroad its networks with a capital of 5 billion WON (Samsung
Electronic Logitech official website). By cooperating with Samsung Logitech Company,
Samsung is able to create significant value for its products where it has many distribution
centres around the world. The most important distribution centres are located in Tianjin and

Suzhou as it can handle thousands of electronics products annually.

6.1.6.6. Marketing

Since, Samsung’s marketing vision is very much focused on building Most Preferred and
Loved Brand, it spends a bigger chunk of its annual revenue on marketing and advertising than
any other of the world’s top-20 companies (Samsung Annual Report 2013). In 2012, Samsung
is the world's biggest advertiser with $4.3 billion spending, while its competitor Apple Inc.
spent only $1 billion (Kim, 2013).

6.1.6.7. Sales

Samsung has a long-standing presence in many of the world’s major markets and has the best
geographic coverage in the electronic industry. Samsung has 51 sales offices around world, but
the most important offices are located in six big regions; Asia Pacific, CIS Baltics, Europe,
Middle East and Africa, North America and Latin America (Samsung Sustainability Report,
2013). Figure 16 shows the total sales which are achieved by Samsung Electronics Company
according to the geographic area, and it is clear that the Americas occupy the first place in the

last three years by sales percentage of 29%, then followed by Europe and Asia.
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Figure 16: Samsung sales by region (Source: Samsung Electronics Sustainability Report 2013, pp
63)
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6.1.6.8. Services after sales

In general, Korean companies are characterized by excellence in after-sales service because the
reliability of their product is so high and thus the returns are rare, and defects are normally
replaced with new items. In 2011, Samsung signed an agreement with a Switzerland supply
chain company CEVA Logistics (CEVA official webpage). This company is responsible for
organizing the pickup returns such as; phones, flat screens, printers and refrigerators from
Samsung’s service partners in Switzerland and for bringing them back to the Samsung central
laboratory to check if the returned items have an inherent defect or can be repaired. Samsung
Electronics Company took various steps to improve its ability to respond to customer inquiries
and complaints after sales by following Voice of Customer (VOC) where the issue could be
fixed within two working days of receiving the customer’s complaint depending on using
Global Enterprise Resource Planning (G-ERP), establishing engineer-manned call centre,
opening service centres at strategic location, and direct operation of any call centres. All these
efforts were made to improve customer satisfaction and maximize synergies with the sales

operation.
6.1.7. Global Samsung E-waste Management

6.1.7.1. Samsung e-waste management policy and principals

For nearly ten years, Samsung Electronics Company has taken a leadership role in product
recycling through understanding the significance of the e-waste management problem and
defining accountability and curves of obligation. It considers e-waste management as one of
its international priority issues. Samsung is one of the strong supporters of Individual Producer
Responsibility (IPR). The principals of Samsung include protection of people, environment,
and developing countries. However, it is committed to progressing ahead and implementing it

strongly according to its principles.

Samsung Electronics Company is committed by the international standards and the concept of
IPR, which are considered as a critical technique for manufacturers to make more stable and
environment-friendly products. This technique reduces dramatically the level of WEEE and
avoids the traditional waste disposal which is represented in landfill and incineration (Samsung
Electronics official website). To make the IPR mechanism true and possible, Samsung is
engaged with NGOs of the highest levels, government discussions, and industry partners which

are interested in IPR mechanism. It also follows the European and national authorities to be
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sure that the suitable legal framework is in the right place. Samsung encourages the spread of
the concept of recovering e-waste by creation several systems to be able to adapt with the huge

volume of e-waste and manage them in a friendly way.

6.1.7.2. Samsung e-waste processes

As shown in the figure 17, Samsung makes a significant efforts through its recycling system to
reduce and handle its waste. This process starts with collecting all its waste, whether collected
from customers or emitted from the production process. Samsung also tries to make the pickup
process as easy as possible through establishing a multiplicity of collection programs in many
countries as will be explained later. In addition to a mail back programme which allows the
consumer to ship any Samsung branded end-of-life product to any recycling partner. Samsung
also has its own transportation system to carry all discarded appliances to recycling facilities
(Samsung Environmental & Social report, 2007) and the collected products might be
warehoused in logistics canters. In the recycling centre, all discarded electronic devices are
separated into solid waste and liquid waste to be able to handle each of them separately. The
parts and components of solid waste are separated to scrap iron, plastic, non-ferrous metals,
and other. Samsung tests all parts and components using an X-ray Fluorescence spectrometer
(XRF) to know the presence of hazardous substances (Samsung Techwin official website).
Finally, the environmentally-friendly components can be warehoused and reused as valid raw
materials. Samsung implements green management program to handle its solid waste by one
of the 4R initiative (Reduce, Reuse, Recycle, and Refrain) and the rest of waste which could

not be recovered is moved to landfill or incineration.

Samsung Re-use and circulation of resources as raw malerials
Electronics Development/production of
environmaenl-friendly products
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Product
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Transportation/warehousing of Environment-friendly
electronic waste recycling
Logistics Recycling Non-ferrous
center Center metals
=i f . .
O?”WFIF)H .0 Product delivery/installation
electronic waste
Plastic
Customer

Figure 17: Samsung e-waste collection/recycling system (source: Samsung Environmental &
Social report, 2007)
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6.1.7.3. Samsung recycling activities overseas

Samsung Electronics Company aims to recover all its e-waste generated by its work places or
emitted from its customers. To achieve this goal, Samsung thinks in recycling processes as a
first step toward environmental protection. Hence, Samsung has established resolutely a
nationwide system for collecting and recycling the end-of-life electronic devices which are
known as Samsung Recycling Direct (SRD). This program supports the recycling-based

society, and it has been of remarkable success in the e-waste recycling system.

+ Samsung Recycling Direct (SRD) program

SRD is a programme which affords a number of smart methods to help make the world a better,
cleaner place. One of the virtues exemplified by this program is commitment to the recycling
of electronics product through offering drop off locations to encourage people to recover
Samsung-branded and non-Samsung-branded. Samsung Recycling Direct have partnered with
strong tack-back and recycling companies who mirror Samsung e-waste philosophy.

Samsung works with leading e-waste recyclers who do not burning, dump, or export the toxic
waste to developing countries (Samsung official website). Samsung strictly monitors its
recycling partner’s performance to be sure that the dispose and recycling process is lawfully
performed as improper handling of e-waste can harm the environment. Samsung also follows
the partners’ performance through conducting extensive research about partners’ qualification
and capabilities as well as carrying out periodic auditing of their operations and processes
according to contractual terms to ensure that Samsung deliver on that promise. The contractual
terms oblige each partner not to incinerate, dump or export hazardous waste under any
circumstance consistent with the Basel Action Network (Samsung official website). If any

partner breaks any term of Samsung agreement, Samsung can immediately end the relationship.

Today, Samsung chooses all its recyclers with very high standards, who have committed to the
e-Steward’s standard'! (E-stewards official website) which aims to eliminate exports of
hazardous e-wastes to developing countries, halt the dumping of wastes in municipal landfills
or incinerators and cease the use of captive prison populations to manage toxic e-wastes. It
also calls for recycler to strict protection of customer’s private data and occupational health
safeguards to ensure that workers in recycling plants are not exposed to toxic dusts and fumes

(E-steward Release, 2010). As the e-Steward’s principles are consistent with Samsung’s policy,

11 The e-Stewards standard is an environmental, safety and health, and data security management system which
has been created especially for recovering electronics.
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Samsung is the first electronic producer who joins the e-Steward’s standard and this program

is considered as a third party validation of the SRD program.

Samsung Recycling Direct is considered as a unique way to manage e-waste because Samsung
has connected directly with recycling companies, on the contrary, other electronic companies
rely on intermediaries. Also SRD has been committed to transparency for e-Steward’s standard
and to provide periodic reports about its progress. Additionally, SRD offers four appropriate
methods for consumers to back their Samsung-branded and non-Samsung-branded electronics.
This method is represented in; fixed drop-off locations including a mail-back program,
Samsung-sponsored events, Samsung drives with retailers and business partners, and non-
Samsung-sponsored events hosted by our respected recycling partners (Samsung e-Waste

Management and Activity Report).

SRD was established in 2008 with 175 drop-off locations in the USA, to make people able to
back their EoL electronic products around 50 states, and now Samsung runs 700 take back
centres around USA. In 2009, over the border in Canada, Samsung have been engaged with
Global Electric Electronic Processing (GEEP) and operated 1,476 collection centres to accept
Samsung-branded consumer electronics. In India, SRD programme has been initiated in
August 2010, to offer drop off facilities for electronic consumer across 21 cities with 235
collecting centres. As well as, in May 2012, Samsung set up a take back program in Australia.
On the other hand, the e-waste management in Europe is covered by the WEEE directive where
the discarded electronic can be returned for recovering through municipal waste locations or to
the retailer if the customer need to purchase a replacement device. Thus, Samsung offers

several recycling sites in each EU member regarding to the particular law of each country.

As shown in the following figure, globally, Samsung Electronics is running e-waste take back
programs in more than 60 countries. Samsung established all those drop off location in order
to take the responsibility for recovering their Eol products, according to the legal requirements
of the recycling laws in the place where they exist. Samsung’s responsibility involves recycled
discarded products in the most effective method to reduce the volume of unrecoverable
products and increase the usable materials. Samsung works with governments and industry
associations closely to improve the most effective take back techniques to meet its obligations

(Samsung Electronics official website).
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Figure 18: Samsung tack back network (source: Samsung Sustainability Report, 2013)

Samsung also offers specialized system to collect the empty cartridges in what is known as
Samsung Take-back and Recycle program (S.T.A.R). This is a free service which is offered by
Samsung Electronics Company in 2006 for its printers’ customer to return back their discarded
cartridges to Samsung. It can help them to prevent substances of cartridges and to ensure that
all valuable and reusable materials are recovered. This program represents environmentally
conscious for recovering empty cartridges safely. It not only supports disposing of old
cartridges by friendly methods, but also encourages people to adopt with environmental
responsibility in their daily decisions. As shown in figure 19, the recycling process starts with
collection of the empty cartridges, then all the cartridges’ parts are sorted and separated into
usable components and materials. These components were shredded and/or melted, granulated,
and subjected to check through quality test. Afterwards, the recovered materials are reused in

a new manufacturing process for a range of products (Samsung Official website).

Since the S.T.A.R program was established in 2006, one million empty cartridges was collected
by Samsung from 15 countries across Europe, this is around 1.200.000 kg worth of cartridges.
The pledge of Samsung S.T.A.R. program is that all the returned empty toner cartridge are
safely recycled, none of returned product is incinerated or sent to dump, all goes through the

process of true recycling (Destination Green IT official website). According to Samsung
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environmental principles, if some components cannot be recovered, they are handled and

disposed of in a method which causes a small effect on the environment.
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Figure 19: Samsung recycling process for empty cartridges (Source: Samsung official website)

Samsung’s responsibility extended to involve a refurbishment and reuse project. It supports the
principle of repairing the old pieces of equipment provided that this repairing is implemented
in a friendly manner by professional people. Moreover, Samsung offers User Manuals for its
customer to help them in troubleshooting, as a kind of help in extending the product life cycle.
In addition, Samsung encourages the material integration management, which means that the
components of discarded products can be used again in the production process of new products
or that these recyclable materials are used into packaging.

6.1.7.4. Samsung e-waste recycling performance

Samsung Electronics Company is continually working to increase the amount of recyclable
products each year, through establishing global recycling infrastructure, so that it can
contribute to minimize damage to the environment. Below are the amounts which Samsung
recycled by region from 2010 till 2012 in Asia, Europe, and North America. As shown in the
following figure, in 2012, Samsung recycled about 325,000 tons of e-waste. Samsung also
plans to expand their recycling activities in all region with a goal of exceeding 30% of e-waste
in each region.

Lnit: tons

Region 2010 201 2012
Europe 219948 245,838 230,492
09 5423 308
North America 2713 39,347 41 964
ol 03604 0 25505

Figure 20: Global take-back & recycling quantity (Source: Samsung Sustainability Report, 2013)
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6.1.8. Samsung e-waste in Egypt

In 2011, Samsung announced plans to establish its first plant in Egypt by investing L.E1.7
billion ($279.3m) and this is considered the first Samsung factory in the Middle East and Africa
(Aggour, 2013). Samsung chooses Bani-Sweif in Upper Egypt as one of the best locations for
the new factory®2. This project is considered as a good investment for a country still struggling
to find its way for economic flourishing after two years of revolution. Although, Samsung has
one of the biggest factories in the Arab region and more than 70 Samsung brand shops in Egypt,
they did not have a tangible initiative to solve the e-waste problem in Egypt. Unfortunately,
Samsung did not initiate any programs for recycling the end-of-life mobiles or empty cartridges
like the global ones (Seddik, George. E-mail interview. 20 April 2014). Samsung has a global
Corporate Social Responsibility (CSR) strategy to create a better world, but such strategies are

not supported in Egypt since it is regarded as being a developing country.

From the researcher’s point of view, Samsung does not strongly care to apply the e-waste

approach in Egypt due to the following:

e Samsung negotiates the contracts of recycling e-waste according to the rules and
legislation of each country (Samsung official website) and the Egyptian government
policies are not strict and need to be clearer and push all companies to abide by
sustainability.

e The electronic customer in Egypt does not take the sustainability factor into account

during the purchase decision.

Samsung as a leading company should feel obliged to implement the recycling strategy in the
place which has a factory, customers, and products for ethical, environmental and economic
reasons sooner rather than later. In addition, there are many initiatives concerning the collecting
of used devices that are carried out by global companies such as Hewlett-Packard (HP),

Motorola and Nokia, in addition the initiative of Mobinil'® to collect mobile phone batteries.

12 According to Park the General Manager of Samsung in Egypt, (2013) they choose this site because it is very
close to Cairo, it will be easy to access to the Suez Canal, Port Said and Alexandria. Furthermore, the process of
exporting the assembled electronic devices to other countries will be very easy.

13 One of the largest mobile phone operators in Egypt
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Samsung press 2012 announced that it intends to set up pilot projects in Egypt and Romania
for recycling the discarded devices as a kind of contribution in Mobile Phone Partnership
Initiative (MPPI) but till now there are not any take back programs in Egypt for recycling
Samsung equipment. Further, all the Samsung electronic devices end up like any other
electronic equipment in the Egyptian e-waste recycling network as will be illustrated in the

next section.

6.2. The current management system for e-waste in Egypt

As Samsung do not take the same global approach in Egypt to handle its waste, all its discarded
products are going into the Egyptian recycling network. Thus, this section will show the current

situation of e-waste management in Egypt.

6.2.1. Background

Egypt is one of the most populous countries in the Middle East and Africa, with a population
of 80.72 million. It is the 16™ most populated country around the world, its Gross Domestic
Product (GDP) per capita was US$ 3.25 (World Bank, 2012). Despite the declining of Egypt’s
economic indicators, the consumer electronics market is larger than some high-economic
countries. It is expected that Egypt will be one of the fastest-growing countries which will
consume a high percentage of electronics devices over the next few years, and it is predicted
that the market size will reach US$5.6bn by 2016 (BMI, 2013). This growth is attributed to the
affordability of digital lifestyle products, the availability of bank credit, the emergence of
affluent middle class, and the government efforts, such as 'Computer for Every Home’ (BMl,
2011 and MCIT, 2003). Accordingly, Egypt will have a huge quantities of e-waste for the
coming decades as many studies mention (El-Nakib, 2012; Allam, 2009; Dahroug, 2010;
BCRC Egypt and SWEEP, 2010).

6.2.2. Market status for electronic devices

As there no records of e-waste generation rates are available, it will be useful to know the
consumption indicators of electronics devices to give some estimation about the amount of
future generated waste. The mobile phone users in Egypt increased from 93.72 million in 2012
to approximately 97.47 million in 2013 and the penetration rate is exceeding 115.92%. Thus,
Egypt is the third largest mobile market in Africa after South Africa and Morocco (SWEEP,
2014). The Internet is playing an increasing role in the Egyptian’s life thus the Internet
subscribers reached 37.14 million in September 2013 (Ahram Online, 2014). The use of other
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electronic equipment such as TV sets and satellite has risen dramatically, but not as much as
mobile phones and PCs. According to Egypt ICT indicators report in 2013, the investments on
ICT sector reached 46.4 billion Egyptian pounds (US $6.6 billion) in 2013, up from 45.88 in
2012. Since 2001 till 2006, the importing of used computers and monitors in Egypt had also
grown dramatically, which led to increasing the volume of e-waste. Furthermore, in 2007
importing used computers which are older than five years (it was ten years before) were
prevented. Then in 2010, another decree was issued to decrease this period to three years only
trying to increase the lifecycle of the used computer as much as possible.

6.2.3. Policy and legislation

The current system of Solid Waste Management (SWM) in Egypt is insufficient and there is
no overall integrated environmental policy regarding WEEE. It continues to be a main serious
challenge which is facing the Egyptian authorities. There are many environmental protection
legislation which are laid down by government of Egypt, but the enforcement of these
legislations is still doubtful and their efforts resulted only in a negligible improvement.
However, indicators of environmental protection illustrates that Egypt occupies the 60™ place
in the Environmental Sustainability Index 2012 (EPI, 2012). The legal framework of Egypt
involves restrictions on imports of hazardous e-waste and, by virtue, of commitments to the
Basel Convention and it also encourages collection, recycling and material recovery practices.
As Egypt does not have a specific law for managing solid waste, most of collected waste ends
up in local dumps in many areas without any regards for the environment. The absence of
serious national programs for managing e-waste and the decreasing price of new technologies,
especially mobiles and computers, provide the basis to know that Egypt will sooner or later
face the environmental problem issues. This problem is represented in increasing the amount
of waste which is going to illegal landfills; accordingly, Egypt has to get ready to adapt with
this threat through the means of recycling management.

6.2.4. Stakeholders

Some institutes such as the Ministry of State for Environmental Affairs, the Ministry of Local
Development and others have conducted several initiatives and activities to adapt with the
concept of e-waste management. Also, the Ministry of Communication and Information
Technology and Ministry of Education have launched “Green ICT” Initiative. The institutional
initiative represented in raising the community awareness, collecting and analyzing data about

the types and volumes of waste, and finding appropriate solutions for a sustainable future by
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establishing pilot projects (SWEEP, 2010). In addition, the private efforts such as the Egyptian
Electronic Recycling Co. (EERC), which is considered as the first specialized company which
has the ability to recycle the waste in a green way, Spear Ink Company which is considered a
pioneer company in the field of remanufacturing cartridges (Allam, 2009), and Recyclobekia
is an e-waste collection company which offers green recycling with a recycling army that
protects the earth from pollution. Despite these government institutional initiatives and the
efforts of private companies, there are no tangible achievement in the recycling sector in Egypt
till now (EEAA, 2010) because they cannot recycle all the volume of generated waste where
the quantity of e-waste is growing while the investments in the recycling processes are very

limited.

6.2.5. E-waste system overview

The e-waste system in most EU and developed countries is self-organised and the electronic
producers of most European Union members are responsible for collecting and recycling their
waste without imposing any financial burden on the customers because they follow the
principle of IPR. While other electronic manufacturers or importers -in Switzerland for
example- follow Advanced Recycled Fee (ARF) policy**. The revers logistics for the e-waste
problem in Egypt is totally poor. There are not many specialized companies to collect and
recycle the electronics waste, but there are several scarp firms which accept any kind of scrap;
such as, EoL ships, discarded vehicles, building waste, and old electronic and electrical
devices. Then, they can use these waste as a raw material stock for steel mills, smelters and
refiners (EEAA, 2010).

Currently, the formal e-waste system almost does not existing, and it is slowly entering the e-
waste sector. The collection and recycling processes of e-waste in Egypt are not organised as
they are being handled by informal solid waste collectors and recyclers. Therefore, the
Egyptian recycling network is considers a private one in relation to all the beneficiaries starting
from garbage traders, waste collectors, itinerant buyers, dealers, wholesalers and recycling
enterprises. Thus, the e-waste form depends on individual adding value and the primary
motivation of those parties is neither the environmental protection nor social awareness but

only the financial profit. However, El-Hadary (2011) said that the e-waste recycling business

1 The policy which imposes fee on consumers when purchasing any equipment to cover the future recycling
cost, as a kind of contribution to environment protection.
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“became a national challenge by many organisations, authorities and individuals and even

small entrepreneurs to join the industry .

The following figure will illustrate the financial and materials flows of Egyptian recycling
system for e-waste where the electronic producers shrug off responsibility for their waste after

reaching the end of their life.
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Figure 21: Egyptian e-waste recycling network (Source: EI-Nakib, 2012)

The collection process in Egypt is done through an informal sector and irregular channels

represented in:

e Garbage pickers or street peddlers who wander the streets using donkey carts or pickup
trucks calling for obsolete household devices and buying these electronic devices from
households at cheap prices.

e E-waste bought by bidders (often big waste dealers) in tons when some private or public
organizations offer their e-waste for sale in a formal bidding as a method to get rid of
the outdated equipment (Abdel Aziz, 2014).

e E-waste sorted out by scavengers from formal and informal dumpsites but most of
electronic consumer in Egypt do not throw the EoL electronic devices in public
dumpsites, as they know that they can gain money from selling them.

e E-waste can also be collected from maintenance and repair workshops.

After that, they accumulate the waste in their garbage villages, and the waste is being sorted
and separated into several components and parts. The informal sector is known not only for

collecting and transporting the waste, but also for recovering primary materials and trading
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with intermediary dealers. Furthermore, they classify the waste into different categories (e.g.
computers, printers, copiers, etc.), and sell them independently to the recyclers, second-hand

shops or any other beneficiary party.

The recycler can dismantle the collected e-waste and sell the parts by piece (e.g. metal, plastic,
chips/boards, and others) to the raw materials companies or burn the integrated circuit boards
and wires to extract the copper, without any control procedures. While the second hand shops
repair the old electronic devices to resell them, or dismantle the equipment to use the usable
materials as spare-parts in other devices; such workshops are widely diffused in Greater Cairo,
especially in the lower income areas (Abdel Aziz, 2014). As the informal waste systems are
often seen as a sign of failure to modernize, their situation remains unacknowledged by the

authorities and government and sometimes even neglected or downright repressed.

According to Egypt State of Environment Report, 2008, the public and private sector can
recycle less than 65% of the waste, while the rest of e-waste are either burned or thrown on
slum’s streets into illegal dumping locations. Accordingly, Samsung devices are among those
devices which pass through these informal network because there is not any initiative from

Samsung to recycle its products.

6.2.6. Challenges to implement true e-waste management in Egypt

According to EEAA (2010), the e-waste system in Egypt suffers from many difficulties, and it
is facing many challenges and constrains represented in the following points:
e The weakness of regulation and rules, as there is no penalties or retribution if the people
do not carry out their duties toward their waste.
e Limited control and monitoring levels.
e Insufficient financial resources to establish a coordinated recycling network.
e Lack of obligations imposed on the electronic importers, manufacturers, and owners to
force them to manage their obsolete equipment through the “take back” program.
e The recycling system in Egypt is not organized in integrative or economical way.
e Most of the wastes in Egypt are mixed as there is no separation system for the solid
waste.
e Many companies cannot release their old computers for recycling because of the
privacy concerns and the disclosure issues. They do not want to release the information
which was on their computers.

e The random e-waste processes which are followed by the informal sector.
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Lack of efficiency of e-waste collection and sorting which are implemented by
scavengers as the waste is accumulated in street or at the waste location.

Undeveloped and unorganized e-waste transportation methods as the vehicles used to
transport wastes are open and could be a source of environmental contamination.

The sanitary Landfills are not enough, not well designed, not well constructed, and not
established according to the international standard and environmental requirements.
There are not enough skilled human resources in the-waste management area, due to a
lack of funds for training.

There are no accurate sources available to record data regarding the quantities and types
of e-waste generated.

Changing the customer lifestyle, bedsides the lack of community awareness of e-wastes
and its possible impacts.

The negative customer’s behaviour regarding their waste.
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Chapter 7: Discussion and Analysis

This chapter will discuss some initial model and solution for the Egyptian government to apply
a good e-waste management and how they can overcome their obstacles. Moreover, it will
involve a model for Samsung to aid in solving the e-waste management based on the relevant
information which is investigated in the first part in chapter five. In addition, it will focus on
social community and consumer as a part of the cooperative system to handle the e-waste
problem. Finally, this chapter draws to a close with a summary of findings and future research.

7.1. Analysis and Recommendation

It is clear in figure 22 that the environmentally sound management of e-waste requires the
participation of various stakeholders from the government, public and private sectors, civil
society, and consumer as it can give a good opportunity to improve the integrated e-waste
management concepts. Moreover, the research will discuss some initial solution and
recommendations based on the learnings from Samsung case study and the previous chapters.
The recommendations, though mainly aimed at government and policy makers, are also for the

other stakeholders namely manufacturers, civil society, and consumers.

International

Consumers o
organization

Government

Civil socity instituation

Private Subject
sector ministries

Figure 22: Participation of stakeholders to solve the e-waste problem in Egypt (source:
author)
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7.1.1. Recommendations for Egyptian Government and Policy Maker

Based on the study, the e-waste management sector in Egypt suffers from several problems,
and the following section discusses the recommendations to overcome those problems and

implementing effective recycling approach:

Obstacle #1: one of the main drivers for the creation of a recycling technology system is the

lack of regulation because there is no national consensus on recycling.

Recommendation #1: the existence of a regulatory factor is necessary to manage e-waste
efficiently, economically and safely. Further, the Egyptian government should take serious
steps to allocate sufficient resources to rigorously enforce existing environmental laws and
regulations. An e-waste legal framework, which incorporates responsibilities to importers,
manufacturers, and owners, needs to be developed. In addition, the enforcement of law
4/1994% for the protection of the environmental and Law 9/2009%° to force industries to treat
and dispose their hazardous waste need to be implemented. Similarity, the WEEE and RoHS
Directives of the EU can be used as orientation but adapted to the specific needs in Egypt. On
the other hand, Egypt should not be a recipient nor an end destination for old personal computer
from abroad. This strategies can be implemented as an effective preventive strategy in E-waste
generation in the country. It was suggested that Egypt e-waste policy should be clearly

published to sensitize the policy makers and the public alike.

Obstacle #2: in the absence of e-waste regulations and law, the electronic stakeholders do not

care about the environment in developing country, especially Egypt.

Recommendation #2: if the regulations and guidelines coming into action, companies will feel
that they are obliged to manage their waste by adopting EPR policy. This is an absolutely
necessary policy as producers have to be financially, physically or legally responsible for their
products and accordingly, they will reduce the volume of toxic substances in their products so
they can be easily disassembled for reuse or recycling. Another task would be the setting of
guidelines for recycling facilities of electronic companies related to the minimum criteria on
employee training regarding worker health and safety, measurement and control of material

flow and emissions to land, water and air.

151t is Egyptian law which dealing with the Protection of the Environment addressing domestic, municipal and
hazardous wastes (SWEEP, 2010).

161t is an amendment for law 4/1994 to cover the collection, treatment and disposal processes of hazardous
waste only (SWEEP, 2010).

71



Obstacle #3: lack of institutional and administrative systems to record data as regards to

quantities and types of e-waste generated.

Recommendation #3: the government should start to disseminate the culture of waste
separation in Egypt by placing several bins for each type of waste so that it can assess the
quantity and types of electronic waste clearly. It is recommended that the government should
conduct a nationwide study and statistical analysis to know the quantities and types of waste
generated, who owns them, and how they are currently collected and treated. The study will
also help the recovery rates for the formal and informal sector. At the same time, it would also

evaluate the emissions to the environment as a result of the current practices and their effects.

Obstacle #4: ineffective monitoring and control processes which make the companies do what

they want freely without fear of any sanctions.

Recommendation #4: it is better to establish a monitoring and evaluation system, in each
governorate, for the waste management with specific roles and responsibilities and apply the
penalties and retribution on the company which does not carry out their duties toward their
waste. Further, the government has responsibility to improve communication between different
stakeholders by encouraging them to establish a strategies to dispose e-wastes. These strategies
should contain information on waste quantities, composition, and the use of waste treatment

methods

Obstacle #5: consumer’s lack of awareness and the ignorance about how to handle obsolete
electronics. Besides, the lack of efficiency of e-waste collection implemented by scavengers

and garbage collectors has a negative result on the development of e-waste approach.

Recommendation #5: the large majority of the population in Egypt still has very low levels of
awareness. Moreover, there is a strong need for awareness campaigns by establishing a
communication strategy to raise the community participation among all stakeholders. In
addition, government has to encourage public media to increase knowledge about hazardous
waste. A step towards improving overall environmental awareness could be to introduce a
compulsory curriculum in schools and universities on the environmental impacts of waste to
become vectors of best practices in relation to the management of WEEE within their homes.
On the other hand, the government should find an appropriate mechanism to integrate with the

informal sector in the privatization process.
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Obstacle #6: lack of possibilities to establish recycling facility centres with standard level,

besides the inadequate of sanitary landfills.

Recommendation #6: establishment of infrastructure facilities should be given priority to
ensure an effective e-waste management approach. Further, the government should make
serious efforts for removing the accumulated waste in streets by closing the open and
uncontrolled dumping sites and establish new sanitary landfills. Policy makers can use a mix
of economic and noneconomic instruments as initiatives to establish sanitary landfills such as;
offer land at concessional rates to facilitate establishing recycling facility. It is recommended
that pilot projects in the provinces be established as they could demonstrate a successful
business model in the future. Any government agency can become partners in these projects in
term of provision of land on concession basis or equity partnership. The government can also

contributed to the project cost to make it feasible.

Obstacle #7: lack of experts and human skills in the e-waste area as there is no national trend
toward this field.

Recommendation #7: it is better to implement training programs for human resources, and
develop the labour’s responsibility toward the discarded equipment through organizing an
international conferences on e-waste in the presence of labours and workers to exchange the

experiences and adapt with new technologies.

Obstacle #8: the e-waste handling processes are very costly due to the number of steps
involved. Egypt suffer from the lack of infrastructure and inadequate financial resources to

achieve needed services.

Recommendation #8: based on study, there are many strategies which could help to improve
recycling technologies and waste management infrastructure; applying a small surcharge on
EEE products, manufactured or imported, who do not dispose their waste, applying of the
polluter pays principle in addition to the EPR principle. As well as, making an awareness-
raising documentary film adapted to the Egyptian context in order to reach a broad audience
and convince national and international technical and financial support to can establish a good

e-waste infrastructure and improve the standard of WEEE management.

73



+ Initial proposal for government to establish necessary infrastructure at each stage
of the WEEE recycling chain in Egypt

Table 5: Proposed e-waste management activities in Egypt

Process Proposal

Collection -Follow B2B collection circuits for companies, hotels, hospitals, and government
agencies.
-Organize B2C circuit for households, with door-to-door collection by informal

sector, or district waste collection centres.

Transport -Encourage the operators in this sector (informal sector or dealer) by the acquisition
of means of transportation (motorcycles or vans) through loans at subsidised interest

rates, payment facilities, etc.

Storage -Facilitate the acquisition of land to build warehouses for the governmental
electronic waste traders who working in this sector to develop the storage conditions

(more space, attractive price, specialized zone, etc.) and to avoid open-air storage.

Dismantling | -Integrate with the informal sector through dismantling cooperatives and offer
technical and financial support such as; training, professional equipment, personal
protective clothing, etc. to improve their environmental quality.

Recovering | -Study the possibility and the cost of having hazardous waste treatment plant or
sanitary landfills with stakeholders and subject ministries.
-Promote the initiatives for the recycling e-waste by private leader companies or

pilot projects.

Source: Laissaoui and Rochat, 2008

7.1.2. Recommendation for Samsung Electronics Company

The private sector can play a key role in developing the e-waste principle by voluntarily
phasing out all hazardous chemicals and materials from their products. Additionally, it can take
the responsibility for the entire life cycle of these products through effective take back and
recycling schemes that are offered free of charge and globally wherever their products are sold.
The companies which produce the latest mobile phones and personal computers, with the bright
shape, are reaping huge profits. Therefore, they are required to adapt to and not to ignore
preventive environmental standards and. Further, Samsung should take the necessary steps to

individualise their financial responsibility, and internalize the cost of their own EoL products.
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Although the Egyptian producers’ responsibility is still a long way off, Samsung should take
right procedures toward the reduction and prevention of e-waste problems during the
manufacturing process in the future. In the current situation, the recommendation for Samsung
as a larger player in electronic sector would be to use as an innovate strategies for leasing and

developing organized e-waste management approach.
+ Initial model for e-waste management in Egypt by Samsung

The model given below, is based on the learnings from the reverse logistics strategy and the
best practical solution for e-waste management in chapters Two and Three. Samsung can
established a business model for a sustainable e-waste approach based on EPR. The e-waste
system will be with the help of the Egyptian Ministry of State for Environment and the Ministry
of Communication and Information Technology. Each stage of this model is designed to be
profitable for all participants. In addition, it will create thousands of green jobs and supporting
logistics and collection networks. The research will define a short description for each specific

process.
> Consume >> Collect >> Storage >> Recover > Dispose >
I_'_'_'_'_'_'_':_ Informal Sector <+ - Q Samsung > Landfill
I —> 4 .
: F Recycling
\4 o Centre > Incineration
©
Samsung > Samsung 5 =
Consumer Retailers o0
X vy v
S
é’ Sorter & Dismantle
R Samsung > © Shred & Refiner
”| Collection Points n Repair, Refurbish
A & Remanufacture
New Material
Samsung
Plant < |

—» Flow of e-waste

= = =P Financial flow

Figure 23: Proposed e-waste network for Samsung in Egypt (Source: adapted from Blaser, F.
& Schluep, M, 2011)
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The collection of the obsolete appliances is a crucial part of an e-waste business. On the one
hand, the whole treatment chain depends on the supply by this first stage. On the other hand,
an efficient and successful collection is probably the stage which is the most challenging to
design and plan. Its success depends strongly on the active participation of consumers; in other
words, of households, companies and administrations. Moreover, social awareness is generally
quite low in Egypt and poses a major challenge for the collection process. Depending on the
accessibility and density of the appliances in this sector, various channels have to be established
in order to collect the e-waste efficiently. Further, Samsung has to cope with the Egyptian

society through three potential alternatives;

e Direct collection of the appliances by establishing Samsung drop-off location using
geographic coverage. Samsung can distribute these drop-off location in Malls and
universities as more educated people ready to return back their discarded products
without refund as a part of contribution in solving e-waste problem. Samsung can create
a website to give the people information about their collection point locations.

e Indirect collection by commitment with Samsung retailers to collect the appliances of
major consumers without extra fees. This contract between the retailers and the
consumers which assign an exclusive take-back right for the old appliances to the
retailers could become very effective. Every retailers should be responsible to provide
a box, bin or a demarcated area to deposit e-waste.

e Negotiating directly with the informal sector to integrate and cooperate with them
(scavengers) by using their experience and collection channels for collecting the
household’s devices, which require a much higher effort. Finally, Samsung can convert
them into trained and legitimately compensated collectors and providing formal labour

opportunities.

To make the collection process efficient, Samsung can launch awareness campaigns through
publications, advertisements, posters, or by any other means of communication and
information booklets accompanying the equipment. These booklets include information
regarded to hazardous constituents in electrical and electronic equipment, instructions for
handling the equipment after its use, along with the Do’s and Don’ts, and affixing the recycling

symbol on the products to prevent e-waste from being dropped in garbage bins.
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Then the discarded products and their components will be transported by truck, either
Samsung truck or another transportation contracted company. Transportation by train also can
be considered. The destination of transportation process will be to Samsung warehouse or to
the Samsung treatment facility according to the quantity of collected devices. As shown in
figure 24, it is a good example of dismantling where products pass through a sorting step. The
main goal of the dismantling is to prepare the discarded equipment for the recovering process
by: separation of different materials and components, removal of contaminated components,
concentration of particularly valuable components by separating them, and generation of
employment and inclusion of the informal sector. For reasons of control, efficiency and

security, it is essential for Samsung to take account of:

e Organized and logistically reasonable handling
e Careful documentation of the appliance and material stocks and flows,
e Protection of the workers

e Safe handling and storage of the devices and their components (prevent release of

hazardous substances)

| ! ! ! |

TVs Desktop PCs Notebooks Printers Mobile phones

Flat screens CRT screens Desktops Peripherals Notebooks Printers  Mobile phones

Cables &
Power supplies

Packaging <——
Figure 24: Exemplary sorting tree for the main appliances (Source: Blaser, F. & Schluep, 2011)
After the dismantling stage, the separated fractions pass through recovering processes which
are represented in repair, refurbish, remanufacture and recycle which produces them in the
form of new material that can be sold or used by Samsung factory. There are some fractions
which are not suitable for recycling and therefore have to be disposed of and the most common
solution for those fractions is the controlled incineration or sanitary landfills. While there are
no developed sanitary landfills in Egypt, Samsung will be responsible for stocking these

hazardous materials and shipping them to an appropriate recycling centre abroad.
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7.1.3. Recommendation for civil society

Community participation is the best way to achieve the desirable environmental outcomes in a
short term through promoting the environmental awareness related to the recycling process. In
Egypt, there is a vital need to focus on the long-term awareness campaign and education in the
waste field and most awareness efforts should be directed to children, as they are easily
responsive. Traditional media’, community radio, religious leaders, mayors and other opinion
leaders should not ignore the e-waste issues. They should cooperate to produce various
publications and brochures regarding the significance of managing e-waste and the negative
impact of the hazardous waste on health and environment. In addition, the directorates of
education, agriculture and health at the Governorates, and the NGO should organized several
training and awareness sessions for students and school teachers, farmers, agricultural guides,

workers and engineers.

Citizens can voluntarily perform some of the work such as; involvement in encouraging the
household to return their e-waste to the drop-off points or to the waste pickup free of charge,
and paying for waste collection services by collaborating with waste collection crews. This

would reduce the amount of household waste stream.

7.1.4. Recommendation for Consumers

It is known that the majority of people have discarded electronic devices and they want to get
rid of them even if they contain hazardous toxic. Nevertheless, there are many simple steps that
are required from us as citizens which contribute significantly to the mitigation of pollution
sources of e-waste. It is recommended that every citizen should go to the nearest waste
collection points, e-waste recycling location or retail stores which have joined to the campaign
of recycling e-waste and drop their old equipment. It is really important to encourage the
recycling campaigns and to strengthen the partnership with the private sector in order to spread

the awareness in the society.

17 The percentage of environmental issues in reports, interviews, and debates on Arab television channels is
under 1 percent, while they reach 10 percent on channels in many European countries (Randa, 2012)
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7.2. Conclusion

Looking at e-waste from one perspective is that of an environmental disaster. The other side is
a rich source of valuable resources that could be recovered profitably. Moreover, this thesis
investigates the particularities of e-waste management in different regions, with different levels
of economic development and technological sophistication exploring several approaches which
have been adopted in managing e-waste. It focuses mainly on EPR principle which encourages
manufacturers to be responsible for the products they generate through their life cycle. The
experiences of the developed countries in this field reveals that the legislation has to serve
broader societal goals. It means that national laws and regulations are necessary to identify the

roles, obligations and responsibilities for the main actors.

The previous chapters prove that the absence of regulation concerning the e-waste and relaxed
approach in enforcement, allow the electronic producers to not deal with their wastes in a
friendly way causing unwarranted threat to the environment and human health. In this regard,
e-waste recycling systems in Arab region could be developed through applying clear regulatory
framework as the legislation is considered as a vehicle to achieve tangible success in this field.

Egypt is one of the countries which can be a potential market for recycling e-waste but the
process of recovering e-waste is very limited. Egypt is missing most of the required elements
to implement e-waste system, it faces a mix of institutional and organizational constraints, in
addition to technical problems. For example, there is lack of waste recycling strategies, lack of
cost recovery of e-waste service, weak legislation enforcement, limited involvement of private

sector and limited public awareness, in addition to the lack of adequate sanitary disposal sites.

Apparently, few companies are interested in the treatment of e-waste in the developing
countries. In Egypt, the current efforts are still in the pilot stage with small e-waste throughput
and have not yet met the international environmental standards. The thesis investigates the
initiatives of Samsung, as a leading company in this sector, to solve the e-waste problem in
Egypt, but the company does not follow the global trend in recycling products. Thus, the
researcher attempted to suggest an initial model for Samsung to recycle its EoL devices in
Egypt depending on the experience of the global Samsung program. This model has been
designed to be in line with the situation in Egypt. Besides, the researcher provides some

recommendation for the Egyptian government, NGO, and civil society.
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The main conclusion of this thesis is that there is no one perfect system, and there is no one
right solution for all countries to manage their e-waste. The e-waste system has to be developed
and updated according to the countries’ situation and culture, with the participation and support
of all the stakeholders taking into account that the laws and regulations influence the
companies’ behaviour towards e-waste management. Nonetheless, it is possible and necessary

to learn from the experiences of the developed system and to take what is appropriate.

7.3. Future research

If this study will be used in future research, the authors should focus more on involving more
organizations. A more extensive study with several electronics organizations in Egypt could
enrich the study with useful results in the field of e-waste management. Other comparative
studies between industries as regards reverse logistics would also be interesting for the whole
field of reverse logistics processes. The qualitative approach which is used in this thesis can
also be used to discuss reverse logistics activities which might be developed for future

quantitative approaches of e-waste recycling.
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