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Abstract—Waste and other second-hand goods management
Indonesia are still not properly managed, whiledupeoducts still
have their economic value. E-waste is one of mamorsd-hand
goods that are not handled properly. E-waste isné@fas the
rubbish of electronic products. Mobile phone is ofi¢he electronic
products that are almost used by most of Indongssaple, ranging
from people having low income to those having aehingome. The
influence of lifestyle makes mobile phone lifespanvery short.
High level of consumption and short life time makebile phones
are not used accordingly and quickly become wadthen this
waste is not managed properly then it will accunauknd damage
our nature, because almost all mobile phone compsrere non-
organic materials. Used mobile phones still havenemic value
and some of their components can be recycled @edeurherefore
this study focuses on promoting reverse handlingiagament of
used mobile phones from the Indonesian consumems. Main
strategy is aligned with Reverse Logistics concepiene value
recovery and proper disposal become the main cersgidn. In this
design, a strategy will be discussed throughousthkeholders who
will be involved in the return process so the pesce&an run
effectively and efficiently. Consideration of redyg or reusing
used product can reduce the retrieval of raw nalterfrom the
nature. The problem solution will certainly have iarpact on our
natural resources balance. When this strategy wetksessfully
then it will certainly contribute in preserving wéture.

Eliza Nathania

Environmental Program (UNEP) warned that developing
dountries need anticipate the danger of electromiste.
Developing countries will become the landfills afea the
developed countries. "Today the world is facing avev of
devastating invasion of electronic waste, espacialt
developing countries," said Achim Steiner, UNEP d&rive
Director, as reported by Cellular-News [2].

Waste and other second-hand products management in
Indonesia is still not wisely managed and takerecarhile
used productstill in fact have their economic value. One of
waste and other second-hand goods that are notleaand
properly is the electronic waste (E-waste). E-wasttefined
as the rubbish of electronic products or widely Wnoas
Waste of Electrical and Electronic Equipment (WEEE)

This type of E-waste is a non-homogeneous complex
mixture in term of materials and components. Beeaok
their hazardous content, and if not properly madagecan
cause major environmental and health problems.

Mobile phones are the most intensively used EEE
especially by the Indonesian youngsters and as Wgll
Indonesian adult, ranging from the low income siycie the
have. One person can have typically until two hahdne
units, even sometimes more. Research result shbas t
Indonesia is forecasted to be one of the biggestrtpimone

Keywords— economic value, e-waste, recycle and reuse, revergsers in the world [3] as shown in Fig. 1.

logistic, used product.

HE use of electric and electronic equipment (EEE) i
tremendously increasing in Indonesia in the lastade.
One cannot definitely live without EEE now daysclsu

INTRODUCTION

as mobile phones, TV-sets, stereo-sets, music raye

computers, fridges and so on. Direct consequencé isf
increasing number of used devices in relativelyyvshort
period and finally become the most growing hazasdand
toxic waste stream when they are not managed dyoper
Every year the world produces 40 million tons ao#tonic
waste: from TVs to refrigerators to cell phones aathputers
and this figure will only increase. For instance, 2020,

China is expected to throw away seven times moie ce
phones than now, and India 18 times more. Thesé- hig

technology goods not only are bulky, they oftentagmtoxic
materials such as lead and mercury. If the e-wastet taken
care of properly, it can cause pollution and heldthards [1].
It is reported that sales of electronic goods camtito soar
until the next decade is expected to occur in dpiry
countries in the next 10 years. Increased sales;oafse
affects the accumulation of electronic waste thdtarmful to
the environment and human health. United Natio
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Smartphone Users and Penetration in Asia-Pacific,
by Country, 2014-2019
millions and % of mobile phone users

2014 2015 2076 2077 2018 2019
Smartphone users (millions)
China* 482.7 525.8 563.3 599.3 640.5 687.7
ndia 1233 167.9 2041 2438 279.2 317
ndonesia 44.7 55.4 65.2 749 835 92.0
Japan 4562 51.8 55.8 589 60.9 62.6
South Korea 32.2 336 346 356 36.5 37.0
Philippines 218 26.2 299 333 365 39.2
Vietnam 16.6 20.7 24.6 28.6 32.0 35.2
Thailand 154 17.9 200 219 234 2438
Talwan** 15.1 16.4 17.2 17.8 18.3 18.6
Australia 135 14.6 154 160 165 168
Malaysia a9 101 11.0 118 12.7 13.7
Hong Kong 44 48 50 2.2 S 54
Singapore 38 4.0 42 43 4.4 4.6
New Zealand** 2 2.7 29 31 3.2 3.3
Other 57.1 721 86.6 1004 113.3 1254

B88.0 1,023.9

Asia-Pacific 11398 1,2547 13663 14834

Fig. 1. Asia-pacific smartphone users till 201P [1

Other important aspect that also contributes sigpnitly to

the production of E-waste is changing lifestylelmdonesian

nsociety in the last decade.
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The influence of this changing lifestyle also n=mkeobile
phone lifespan very short because people buy a untv
before the former phone is completely broken. Ehisrtage
of utilization accelerates the replacement of oteda
equipment. High number of consumption and shoet tiifne
make mobile phones are not used accordingly andteaiy
become E-waste. If this waste is not taken carpgytp then
the waste will accumulate and will burden the emrwiment. It
can degrade the quality of our nature, because stlrath
mobile phone components are un-organic materials.

But new way of seeing the problem is arising lat@ya
consciousness about the economic value in thisewakted
product may not be seen as a waste, but it musebn as
new resource, so it should be managed accordirgigin,
Achim Steiner, the agency's secretary-general, saysh of
the e-waste should be recycled. Beyond the envieorah
reasons, there is also an economic incentive, lgs: Sar

deal with. These directives designate the saferasgbnsible
collection, recycling and recovery procedures fbtygpes of
electronic waste as well as the usage restrictibeeotain
hazardous substances in electrical and electrapipment.

Despite the directive's attempts to control antidndle E-
waste properly and strictly, Indonesia still lacksa specific
regulation for WEEE (although there are some rdguia
concerning of handling poisonous and harmful malgyi
Indonesian people must understand the risk anderertr
danger of throwing away E-waste improperly to the
environment and should know the basic principléardling
and managing this kind of waste as well.

A. The Role of Reverse Logistics (RL)

In contrary to Direct/Forward Logistic, Reverse isig
per definition can be defined as a process of pann
implementing, and controlling the efficient, codfeetive

examp|e, three percent of the go'd and silver mineﬂOW of used materials, used gOOdS and relatedrnmftion

worldwide is used in personal computers and matienes
[3]. He points out that investing for recycling anelusing
these used product, then you have turned a prolitaman
opportunity, where you can create jobs, reduce ube
amount of metals and you can reuse them.

Outdated mobile phones in fact still have their rexuic
value and some of their components can be reusestycled
entirely [4], although some of the materials arghhi toxic.
Therefore this study will focus on promoting a nesee
handling management strategy of used mobile phénoes
the hands of consumers. The main strategy is aligmi¢h
Reverse Logistics concept where value recovery @oger
disposal become the main considerations.

In this study, a typical strategy will be discuss@dong the
stakeholders who will be involved in the return gess for
running the process effectively and efficiently. ist very
important to understand and realize that most comapts of
a mobile phone still have their economic values.tdvials
and components of mobile phones can be reuseccycleel
and it certainly can reduce the retrieval of rawterials from

the nature. Just imagine what would happen when ou

universe is constantly exploited for this purpdagithermore,
these problems will certainly have an impact on oatural
resources balance. When this strategy
implemented then we will eventually take part ineth
preservation of nature resources and reduce thieoamental
burden.

European Commission declares in its
(http://ec.europa.eu/environment/waste/weee/indexte)

WASTE OFELECTRONIC AND ELECTRICAL EQUIPMENT

is succhssful

from the point of consumption to the point of onigor the
purpose of recapturing value or proper disposal, iarmore
precisely mentioned in RL Magazine [5, 6].

This definition can clearly explain that RL is mugiore
than just reusing the containers or recycling thekaging
material as well as the used products. The maiactibg is to
recover economic values of used product througbfficient
and effective way and at once minimize the amotinvaste
in doing so and properly dispose the waste if &lymberg
[6] has suggested a closed loop supply chain schieme
typical high-tech products such as mobile phoneothrer
electronics devices that will certainly employ thisheme
completely as portrayed in Fig. 2
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Fig. 2. Typical high-tech closed loop supply chi&h

Used goods should be collected from the end usdielly
service user of OEM and sent back to manufactimerugh

websitéome screening processes, such as repair/refusbidispose

and some qualifying assessments. For this purposee s

that “WEEE is a complex mixture of materials ancbtrategy should be implemented and qualified persomust

components that because of their hazardous cordadt,if
not properly managed, can cause major environmeartell

be employed.
Used products are often defined as solid wastaraadme

health problems. Moreover, the production of moderfategories it is classified as hazardous waste.il¥gihones

electronics requires the use of scarce and expenssources
(e.g. around 10% of total gold worldwide is used fioeir

production). To improve the environmental managenan
WEEE and to contribute to a circular economy andaece
resource efficiency the improvement of collectitneatment
and recycling of electronics at the end of thefie lis

essential”.

Two directives i.e. WEEE Directive and RoHS Direeti
have been put in place to address the massive gingbto

INSIST Vol. 2 No. 1,

may typically produce solid and hazardous wastel, tis
urges to be managed properly. Two approaches dbnera
employ i.e. waste management and waste
Choosing the second as the strategy then any \wastieiced
by the consumers are considered to be potentialiress that
can be reused, recycled, or remanufactured (3RJs Th
strategy certainly needs the RL management to ertkar3R
activities happen. Instead of managing the wastyaing is
the more prioritized.

April 2017 (36 - 42)
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To optimize the process of bringing back the usatenals
and used products as well as the packaging fromt pafi
consumption to the point of origin, some activit{es listed
in Table 1) must be carefully managed and executethis
study, only one product type is discussed and & IsaBeme
to bring back the used products to the point ofjioriwhile
maintaining the economic values they still contain.

Coordination between all stakeholders to managsethe
activities play important role to the success. his tpaper,
only the product side will be discussed that car#di0 main
activities. Meanwhile, the treatment of packagiite has not
been developed, although it may contribute sigaiftty to
the success of value recovery and proper disposgtgam.

Table 1. Common RL activities

RL Activities

Return to Supplier
Resell
Sell via Outlet
Salvage
Recondition
Refurbish
Remanufacture
Reclaim Materials
Recycle
Landfill
Reuse
Refurbish
Reclaim Materials
Recycle
Salvage

No.
1

Materials
Product

2 Packaging

The first 4 activities mainly deal with returningogess of
used product, and the second 4 deal with process
recovering value from the used/outdated productjentne
last action is dealing with disposal of the waste.

B. TheRole of Inverse Manufacturing (IM)

Kimura [7] mentioned that reducing the environménte

burden such as resource consumption and dispogale w
keeping the proper service level products offecustomers
can be effectively done by considering the prodiesign and
manufacturing preparation concurrently, and alsalésign
the total product life cycle as a whole from pradplanning,
throughout product design and manufacturing, todpco
usage, maintenance and reuse/recycling/disposalis T
approach is then called “inverse manufacturing”.

Some research works have been carried out by \@riou
agencies like e-Marketer, Statista etc. [1, 2], #m& results
show a significant increasing number of mobile phosers
in Asia Pacific as well as in Indonesia althoughsth two
agents showed a different forecasting amount. Thgssc
done by Statista [2] shows in Fig.3 the total numdfenobile
phone users in Indonesia from 2013 to 2019. For7 2bé
number of mobile phone users is expected to risaréoind
173 million. Immediate consequence is that the renmrdf
outdated EEE may pose environmental as well ashhasks
from exposure to heavy metals when they are imphppe
disposed.

THE FACT OFUSEDMOBILE PHONES ININDONESIA

280

200 193.4—

173.3
161.4
149.2

150 136.9

1243

100

50

Number of mobile phones in millions

2013 2014 20157

2016

2017 2018* 2019
www.statista.com (2016)

Fig. 3. Number of mobile user in Indonesia betw2@h3-2019.

Indonesian people in general still do not pay &it@nto
the potential of environment and health risks pbgethe
hazardous elements or materials of mobile phonetdaied
units are just thrown away and end up as produdhat
second market. No serious actions are taken by the
manufacturers as they think the outdated/used ptsdare
not their responsibility anymore.

Wahyono [9] delivered findings in his research tbatne
regions (in Indonesian: kabupaten) such as: Bogor,
Tangerang, Tangerang Selatan, Tegal and East dafteet
unconsciously exposed from heavy metal. The problem
arose mostly related to improper E-waste recycpngcess
that introduces high content of heavy metal inglte blood
of the local citizen. People show very low respbitity to

reserve their local invorenment by improperly disipg

azardous matertials to the earth.

While Xerox company [8] points out that the inverse

manufacturing aims at designing and manufacturioglycts
with less environmental loads by reusing parts, l@adizing
“zero emission” aiming at full utilization of prodis by
selecting out parts which cannot be reused andyubem as
resources. This concept is integrated in a clogeg bystem
and now is called Integrated Recycling System. Evbay
claimed to dispose E-waste only 3% of their copycimrae
components.

In  general inverse manufacturing concerns  wit
redesigning manufacturing processes and produatsedess
material and energy as well asdesigning manufacturing
processes to produce less waste and pollutionddiitian is
to develop products that are easy to repair,
remanufacture, compost, or recycle and at onceiredi or
reduce unnecessary packaging.

INSIST Vol. 2 No. 1,
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Fig. 4. Reshaped closed loop scheme for handied mobile phones

Table 2. Meaning of symbols in the reshaped cléseo scheme Fig.4

No. Symbol Explanations
1 A brand new mobile phone
2 B brand new mobile phone
3 C brand new mobile phone
4 D used (second-hand) mobile phone
5 E used (second-hand) mobile phone
6 F mobile phone that has been repaired
7 G the remaining components repair
8 H components that must be discarded
9 | components that will be sold on the
secondary market
10 J components to be reused
11 K components to be remanufactured
12 L components to be recycled
13 M raw materials are sold at secondary market
14 N components to be reused
15 (0] components that have been remanufactured
16 P recycled raw materials
17 Q waste from remanufacture process
18 R waste from recycle process
19 S mobile phone with lower quality
20 T second-hand mobile phone
21 U components to be reused

A similar phenomenon happens in Selangor,
Malaysians are nowday able to own more than one tyfp
electrical equipments or multiple units of the saype of the
type such as mobile phones as the increase in gsirgh
power and the generally affordable prices. The whagy
disposed the E-waste is quiet the same, such agajaell to
second hand market, give to scrap collector arehqd0].

Yet, action must be done urgently as danger fromc

destructed environment may deteriorate human bfensIn
Indonesia, government must become the stimulatdr tha
patron, academic society should take part in prorgothe
importance, the manufacturer should not hide frbenreality
and society should be educated to deal with E-waldteof
these parties must work together to start managhveaste
from the simplest way or strategy.

INSIST Vol. 2 No. 1,

IV. HANDLING OF USEDMOBILE PHONES

A. Closed Loop Scheme for Returning Phone Waste

A new closed loop scheme to tackle mobile phondenias
introduced as depicted in Fig. 4 and in Table 2enght is
mainly based on RL scheme in Fig. 2. Main concdrthis
scheme is the “collection center” that takes cdreotiecting
and sorting actions. This part is fortunately adidmvith the
program of Bandung mayor, that he will make the diang
Champion, where collection center of used prodscbre
major consideration. Sustainable solid waste manage is
the main concerned of recycle center. Governmegmspto
develop ecovillage to provide recycle center thetycling
plastics, batteries, paper metal biomatter, glasstile,
electronics, and composite. [11]. The other de¢gntibn is
minimizing disposal by persuasion to the societytnovaste
and softly enforcing law related to environmentssues.
Consumer ought to take part as well by followingtinctions
related to disposal of their used mobile phones.

The chain from manufacturer, retailer, distributemd
consumer is the part of forward logistics (arrowB\,and C
in Fig.4). Both distributor, retailer, and even rmacturer
still have not understood and realized that theeesa many
accumulations of outdated mobile phone in the niatkat
needs their responsibility from RL point of viewhdy focus

Whel;gainly on innovatng and generating new technology t

increase mobile phone sales. As consciousness about
preserving nature and environment in the worldhégeasing,
then reverse flow of used material/product fromnpobf
distribution is urgently to be realized and implenesl. As
the concequence, those three parties mentionedahost be
forced to play their role and to take part in tinseking
heme.

It is a logical way to recover value of the useddurct and
properly dispose after all value is recovered. Revédogistics
consist of collection center, secondary market, airép
refurbish process, disassembly, reuse, remanufagtuand
proper disposal functions. Manufacturer of mobit®pes in
this scheme also includes all sub-contractors ghaduce all
components for manufacturing the mobile phone. They
distribute their products to the distributors thgbutheir
retailer. In fact there are so many mobile phones
manufacturers selling their product in Indonesiad ghe
number of foreign manufacturer is even bigger, saglfirom
Taiwan, US, Canada, China, India and so on. Alth&m
should be encouraged to contribute to this program.

April 2017 (36 - 42)
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Retailer is the connecting agent between manufactamd
distributor.
cooperation with local retailer to distribute thgiroducts
across Indonesia which in fact this retailer isyvieelpful to
this extent. PT Metrodata Electronics Tbk. for amste is the
authorized retailer for OPPO product in Indonesi®]|
OPPO manufacturer just need to send their prodtwts
Metrodata, and this retailer will distribute theoguct to all
regions acrosss Indonesia. Concerning the new shefig.
4, this retailer must have responsibility to adiveand
integrate local player/distributor as their team dollect
used/outdated product from consumers.

Similarly to retailer, distributor plays their rolén
distributing the mobile phone products, but thesodlinction
to bridge the retailer and consumers. Consumer ataby
mobile phone from retailer even manufacturer, hieytgot it
from distributor. There are so many mobile phorsritiutors
in Indonesia, one of them is PT. Trikomsel Oke THR].
They have famous factory outlets called Oke Shapagting
in many cities across Indonesia. The shop doegtl'tosly
one brand, but they also sell different brands aadous

Repair/refurbish center performs repairing/refunbig

Foreign manufacturers must have bsineprocess to bring product to the operatable stateotf to

original state. Repair is only performed for rephle units,
and the distinction between repairable and brealwndo
product must be determined.

Disassembly process is important to take out all
components. Each of the components will be sorted a
classified into groups only by the authorized eigpdrom
different of manufacturers. This action should beystrict in
order to maintain the high quality that still cantd by the
parts. These groups then go to the reuse, remauatdaor
recycle processes. A good quality component wilblvectly
reused for a new product. Some of them may need
remanufacturing operations and the rest will carginto
recycling process. This means almost all componwitit
continue to follow the forward logistic of mobilehpne
products in the next cycle.

Secondary markets are the place where customerBuan
the used/repaired mobile phone. The condition isf tobile
phone is fairly good, but some functions may notrkvo
properly or at least it has been used by otheitssifll works

types of mobile phones. Variety of selling methog bperfectly.

distributors makes a very complicated flow of bess They
may sell their product to outlets or sell it onlingariety of
manufacturers, retailers, and distributors makes ftlward
logisticsof mobile phone very complex.

In general, mobile phone consumers are all people
parties that utilize mobile phone products. NowsJatmost
everyone in Indonesia possess one mobile phone, ®vae
types of mobile phone are sold very cheap becausekind
of products are available in more affordable priGdse poor
then can buy this kind of product to ease their mamication

Components that cannot be repaired, reused, rekyaiel
remanufactured as well as the waste of remanufagtur
process then must be sent in a proper way to safoshl
area. Every waste needs correct and detailedrtezatbefore
sent to the landfill to minimize the impact to #@vironment.

B. Proposal for Management Strategy for Reversely
Handling Phone Waste

Process of transporting used/outdated product froimt of
distribution to point of origin (manufacturing) & complex

activities. job and it needs a very intense coordination betvieeolved
Wijayanti findings show that changing life stylentdbutes stakeholders. Manufacturer plays very importante rah

to increasing number of mobile phone consumptiod arrealizing this RL concept. User must have a good @eep

decreasing life time of the product [14]. They afsentioned understanding that used product they deliver carnet

that changing life style influences positively asignificantly thrown away anymore but must be considered as new

to consumer behavior in buying mobile phone. Medlavh resources to be used again. Government on the lodimer has

Budijati et.al [15] show that there were three posio monitor, control and execute regulation aboutdiiag the

consumption behaviors identified i.e.: sell to setdand
market, storage/donated to others, and direct disug
meanwhile there was no consumer who were willingetarn
to a take back program.

Collection center plays very important role in théverse
logistic scheme because the process won't run dihoahen
consumers won't take part actively. Collecting peimust be
placed in the shortest reaching distance to theswoers.
Moreover, publication about reverse logistics are t
advantages to people and environment should beuaned
intensively so that consumer will have deep consmiess to
bring used/outdated mobile phone to the collectienter.
Based on survey done in [16], mostly people lovehioose a
market centers as a place for -collection center
used/outdated electronic devices. In this centenrting
process is a mandatory activity to check the qualft used
mobile phone to determine whether the unit needddo
repaired or to further processed (disassembledpairable
mobile phone will be fixed or refurbished and breidwn
mobile phone will go to disassembly process.

INSIST Vol. 2 No. 1,

used products especially E-waste.

Furthermore, RL also includes recycling programs,
hazardous material handling programs, obsoletepetgit
disposition, and economic value recovery. Wahyofd] [
points out some valuable materials extracted frosedu
product, i.e. plastic, glass, iron and steel, i metal
(silver, gold, platinum, copper), amdre earth elementsuch
as Scandium, Yttrium, Serium, Neodimium, etc.

He also warned that improper processing the usedugt
may introduce very dangerous materials. Meltinglussttery
may emit heavy smoke containing lead (Pb), whilendical
extraction will produce heavy metals like mercurgj, lead
(Pb), Chromium (Cr), and cadmium (Cd), as well axid to

fohe earth and water. Process of cable burning dotres

smoke containing dioxin or polychlorinated dibernpzo-
dioxin/furan (PCDD/F). This data should have awaken us
and give a better understanding what is tragically
happening around us.

The proposal of handling used mobile phones mustiren
the maximum capability for extraction of valuablaterials
and minimum emission of hazardous materials to the

April 2017 (36 - 42)
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environment. Practical movements should be intreduby
the government that can be used to influence 1)ttamtity
of returns, 2) the maintained quality (configurati@and
condition) of used goods, and 3) the moment of sufapthe
collection center.
Strategy introduced can increase the possibilities
recovery and reuse as people still don't see ten@mic)
potentials of used/outdated goods. This strategypgses
some actions, such as:
a)Take back action, encouraging
producers/manufacturers.
b)The government offers special tamcentives for
manufacturers that take part to this program

¢) Trade-in actions, when people buy a new product.

d) Public partnership, dealer/shop participation iovting
collection corner in their spots.

e) Public movement, daily action by society to separtased
phone and bring to adjacent collection center.

f) Soft law enforcement to persuade people to sthiriggpart
to government regulation and environmental programs
g) Campaign about the management strategy to handle
waste (just done by Komuitas Earth Hour in Banduing
Februari 2017 to increase society consciuousnemst dfe

high risk of E-waste [17].

Bandung government’s program for promoting
Center”, encourages all stakeholder in Bandungke part to
this program in minimizing E-waste to the enviromihas
depicted in Fig. 5. This program is a big framenake
Bandung Champion Movement (called Bandung Juar&hwh
aligned with Collection Center action shown in Flg.When
all parties in this figure contribute proportionalthen some
significant leap occurs in reducing burden to thaure.

Bandung mayor is the conductor of this progranipfedd
by the municipal government and local universitigsvell as
electronic goods manufacturers supporting it. Evisitor of
Bandung needs to be educated as they are alsonia extent
become the contributor to environmental problem i
Bandung.

Incentive program may be carried out as propose®dy
Brito [18], for instance rubbish collectors do thework
collecting and sorting all mobile phones and otkevaste in
this center and are paid base on number (amountjodfs
they've performed. This is much better then theyrkwas
their own way and the result may decrease produatity.

BANDUNG JUARAI
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Fig. 5. Recycle center to implement collectionteein Bandung.
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“Recyclé‘

Extended Producers Responsibility (EPR) should be
enforced which in some countries has become marnyd&io
producers. Association of Indonesia Electronic &mteneurs
(Gabungan Pengusaha Elektronik Indongsikhas not
accepted the idea as they claimed to increase ptiodcost,
tight competition in electronic business and higlriety of
production scale [9].

There are at least 14 government regulations to wiga
harmful and hazardous materials issued by Indonesia

responsibility of thgovernment. One of them is PP RI No. 18/1999 JoNBP
85/1999: about handling of hazardous and poisonous

materials. It obliges anyone or manufacturers tonage
harmful and hazardous materials they producedt $oviery
strict that every citizen must obey rules from gorernment.
This regulation will be certainly able to suppdre tsuccess of
reverse logistic program of used mobile phones. diiag
hazardous material.

V. CONCLUSION

gE-waste is a new topic worldwide that urgently auighbe
solved not only by government but by participatiohall
stakeholders. A lot of consumers have understoosl th
importance to carefully handle used product thay praduce
azardous element to the environment. But the wayt®
smoothly collect the products is still enough natvided.

The turn of manufacturers has now come to take ipart
preserving the nature and environment by activeliecting
used products that originally been produced inrttsite.
Their responsibility is now a mandatory and compangge
is at stake. Government regulations have direatethanage
the waste related to their production processesedisas the
product they produced when it comes to the endeof |

Aligned with Bandung government program to make
Bandung Champion, this closed loop scheme will rdoute
significantly to encourage all stakeholders to tgest. In
gccordance to their competence, each party in Bapduara
scheme can start their role and action to this namg
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