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ABSTRACT:E-
wasteisbecomingoneofthemajorproblems
intoday’sworld. Withrapidlyincreasingamountofe-
wasteovertheyears, itisnowathreatformankind,therei
saneedtofindsomesolutionasquicklyaspossible.Epro
ductsafterusearenotdisposedofinanenvironmentlfrie
ndlywayinamajorpartoftheworld. Themethodslikela
ndfillingandapoorrateofrecyclingofewasteinmostoft
hecountrieshaveproducednegativeimpactsonenviro
nmentandeconomyaswell.Inthispaper,wehavetriedt
ofigureoutthathowmuchewasteproducedinindiaand
world.Wealsostudiedandcomparedthemethodsusedf
orewastemanagementinindiaandsomemajorcountrie
saroundtheglobe. Thescenarioindevelopednationsan
ddevelopingnationshas
beendiscussed.Poormanagementofewasteleadstovar
iousimpactsnamelyenvironmental,health,economic
allthesearediscussedinthepaperalongwithrelevantca
sestudies.Weanalysedsomeoftheinitiativestakenbys
omecompaniestoimprovethesituation.Finally,
wesummarisedthestepsforenvironmentallysoundma
nagement. Aftergoingthroughallthesewefoundthatth
ereisstillalottobedoneinthisfield,asonlytwentyperce
ntoftheglobalelectronicwasteisrecycled.Oneofthem

ajorproblems
isthelackofawarenessinpeopleandthehighcostneede
dforpropere-wastetreatment.Fornow,
itwillbebettertotryandavoidthe
productionofwasteratherthanfindingwaystotreatit.F
orthistohappenthelifetimeofproductsshouldincrease
andrepairsshouldbeencouragedinsteadofbuyingnew
product.

Keywords:E-
waste, WEEE,Environmentallmpacts,Environmenta
ISoundManagement,Recycling.

I. INTRODUCTION
Ewastestandsforalltheoldanddefectiveelectricalande
lectronicdevicesandcomponentsaresupposedtoberec
ycled,reused,orsimplytobethrownaway.Ewastecom
prisesdiscardedmobiles, laptops,computers,televisio
ns,etc.Electronicwastecontainsdifferentandmanyha
zardoussubstancessuchasheavymetalswhicharetoxic
foroursurroundingsandaswellasus,thusit’snecessary
todealwithElectronicwasteadequately. Thefollowing
tableshowsdifferentcategoriesofe-waste.

Category Examples
TemperatureExchangeEquipment | AirConditioners,Refrigerators, etc.
Screens Monitors, laptops,notebooks,televisions,etc.
Lamps LEDIlamps,FluorescentLamps, etc.

LargeandSmallEquipment

ElectricStoves,WashingMachines,ClothdryersCalculat
ors,ElectricKettles,microwaves,etc.

uipment

SmalllTandTelecommunicationEq | Routers,MobilePhones,etc.

Inthelasttwodecades,theworldhasseenahugedevelop
mentintechnologyandasaresult,mobilephonesandvar
iouselectronicdeviceshavebecomeanintegralpartofo
urlives.Overtheyearsthequantityofewastehasincreas
edatanalarmingrate.Henceitmustbeourpressingconc

erntodealwithewasteinanecofriendlyway.Nowthew

orldistakingthisproblemseriouslyandvariousstepsha
vebeentakenforthesameyettheresultsarenotthatenco

uragingwithonly20%oftheglobale-

wastebeingrecycled.Poormethodslikelandfillingand
incinerationarebeingusedinmanydevelopingnations
causingseveredamage.Also,lotsofmoneyisneededfo
rdevelopingproperinfrastructureforewastemanagem
entwhichisthemainreasonforitspoormanagement.E
wastealsocontainspreciousrawmaterialswhichgetwa
stedduetopoorrecyclingratehencee-
wasteisalsobadfortheeconomy.Somedevelopedcoun
trieshaveadoptedsomelawsandregulationsforthe
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propertreatmentofewaste.PoliciessuchasERPandPR
Oareencouragednowadays.Companieshavealsostart
edtousesafermaterialsformakingproducts.Wehavetri
edtostudythe overallsituationofe-
wasteintheworld. Thegoalofwritingthispaperistomak
ethereaderunderstandtheproblemduetopoore-
wastemanagementandalsomakethemunderstandthev
ariousilleffectsofe-

waste. Thereaderwillbeabletoknowwhathasbeendon
esofarfortacklingtheproblemandhe/shecanthinkofne
wandbetterwaystotreatmentofe-waste.

Il. LITERATUREREVIEW
GeorgiosGaidajis[1]studiedvariouselements,compo
unds,andothermaterialspresentinelectronicequipme
nt,estimatetheirglobalestimationandpossibleharmful
causesbytakingseveralewastesamples,andstatesthatt
heproductionof”halogenfree"appliances,notcontribu
tingtotheproductionofPCBsanddioxins.MinistryofE
nvironmentandForest
[2]intheEwaste(ManagementandHandlingRules)sta
testhatelectricalandelectronicequipmentdoesnotcont
ainLead,Mercury,Cadmium,HexavalentChromium,
polybrominatedbiphenyls,orpolybrominateddiphen
ylethers.PeeranartKiddee[3]studiedvarioustoolsthat
canbeusedtomanagetheewasteandsuggestedsometo
olslikeLifeCycleAssessment(LCA),MaterialFlowA
nalysis(MFA),MultiCriteriaAnalysis(MCA),andExt
endedProducerResponsibility(EPR)managee-
waste,especiallyindevelopedcountries.
SukeshiniJadhav[4]studiedaboutimproperrecycling
processthattakesplaceintheinformalsectoralsomenti
onedtheirharmfulcausesandeffectsandstatesthatindi
vidualconsumersshouldpromoteeffectiveewasteman
agementbymitigatingtheroleofthescrapyardandBan
garwalasintheewastevaluechainandpromoteawarene
ssamongthepeersaboutpropere-
wastemanagementbywordofmouth.
C.P.Forti[5]in"TheGlobalEWasteMonitor2017"Cat
egoriesewasteinsixcategoriesandalsostatesthateachp
roductofthesixewastecategorieshasadifferentlifetim
eprofile,whichmeansthateachcategoryhasdifferentw
astequantities,economicvaluesaswellaspotentialenvi
ronmentalandhealthimpactsifrecycledinappropriatel
y.Dr.S.Chatterjee[6]studiedaboutrecyclingprocessa
ndtechniquesthathavebeentakingplaceinorganizeda
ndunorganizedsectorandmentionedanapproachforin
dianewastemanagementisthatanunorganizedsectort
oconcentrateonthecollection,dismantling,segregatio
nwhereasthemetalextraction,recyclinganddisposalc
ouldbedonebytheorganizedsector.
P.Kidee[7]studiedvariousharmfulsubstancespresent
inewasteanddescribestheeffectsofthesameontheenvi
ronment.Suggestedsomestrategies
Variousmethodshavealsobeendiscussedfore-
wastemanagementsuchas(LCA, ERP, MCA).

I.CNormon[8]describesthepracticeofEPRindetail. T
hereisacompletedescriptionofvariouscomponentsof
EPRandhowitisimplementedinvariouscountries. The
yhavealsodiscussedtheWEEEdirectiveanditsimple
mentation.Forthis,
theystudiedthelegislationsinSwitzerland,

Japan, Taiwan,Finland,EUandthenlookedatdevelopi
ngcountries. ltwasfoundthatWEEEisfunctioningeffe
ctivelyin
theEU.Itisrecommendedthatthereisaneedtoimpleme
ntWEEEproperlyindevelopingcountriesbylearningf
romthesysteminthe EU.
PrasannaKumar[9]estimatedtheamountofewasteand
alsostudieditsmanagementinthecityofMangalore.Fo

restimation, thereisthe useof the
marketsupplymethodinwhichthedataofsalesandlifes
panofe-

productsisused. Thestudyconcludesthatthereisnopro
perimplementationofewastemanagementpoliciesint
hecity.Italsosuggeststhattheproducertake-
backpolicyisthebestmethodforthe managementofe-
waste.

D.sinha[10]comparesthescenarioofe-
wastemanagementinindiaandSwitzerland. InSwitzer
land,thepolicyforewastemanagementisbasedonthepr
incipleof PolluterPays",whilenosuchthingisimplem
entedinindiaproperly.VariouslegislationsusedinSwi
tzerlandarestudiedindetail.InIndia,mostoftheewastei
streatedintheinformalsector. Thepaperconcludesthatt
hereisahugedifferenceinbothcountriesinthisregard.
KarishmaChaudhry[11]comparestheewastemanage
mentsystemsinindia,Germany,Japanbyusingaradarc
hartmethodology. Thestudyfindsthatindiaislaggingf
arbehindtheothernationsinewastemanagementdespit
ebeingalargeproducerofe-

waste. Thestudydiscoveredtheloopholesinthelndian
systemandalsosuggestedsomepossiblesolutions.
XiaHuo[12]studiedthecaseofGuiyuanewastemanag
ementsiteinChina.thestudycomparedthemeanBlood
LeadLevelinasampleofkidsbelow6fromGuiyuandC
hendian(aneighboringtownwithoutanwastedisposal
plant). ThestudyfoundexponentiallyhighBLLinthech
ildrenofGuiyuduetotheewastedisposalplant.Dr.SCh
atterjee[13]discussedthewholesituationofe-
wastemanagementinindia.Firstlythereisthe  state-
wisedistributionofe-
wasteproducedinindia,thenthereis the city-
wisegenerationofe-

wasteinindia. Thepaperestimatesthetotalamountofe-
wasteproducedinindiaandalsopredictsthefuturetrend
sofe-waste. Thereisalso a descriptionofthe
globalscenarioofe-waste.Finally,
thereisdescriptionofe-
wastemanagementpracticesinindia. Thepaperconclu
desthatmoste-wasteinIndiaistreatedinthe
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informalsectorwithoutproperrules.Thereisaneedfpro
perlegislationfore-wastemanagementinindia.
RonaldGeyer[14]discussedtheeconomicapproachof
reuseandrecyclingofcellphones. The number
ofrawmaterialspresentinacellphone is
presentedinthepaper. Thestudyisbasedupontheuseof
datacollectedbyreverselogisticsfromthe
U.SandU.K.Thereverselogisticsofcellphonerecyclin
gcurrentlyappearstobeentirelyfinancedbycellphoner
efurbishersandcouldthusberegardedasabyproductof
cellphonereuse.Onitsown,cellphonecollectionandre
cyclingcouldneverbedoneprofitably,evenifreverselo
gisticscostsweretobeminimized.
X.Chi[15]discussedtheinformalsectorofe-
wastemanagementexistinginChina.Forthisthegroup
collectedthedataofformale-
wastecollectionandcompareditwiththe
informalsector,theresultsclearlyshowedthatthe
informalsectoristhemajorplaceofe-
wastedisposalinthecountry. Thepaperthendiscussest
hereasonsforthesame. Itwasconcludedthatthe
informalsectorprovides a door-to-
doorcollectionofe-
wasteandisalsothesupplierofsecondhanddevices,the
sethingsarenotthereintheformalsector.
J.Wang[16]studiestheeffectofparentpolycyclicarom
atichydrocarbons(PAHSs),highmolecularweightPAH
s(MW302PAHs),andhalogenatedP AHs(HPAHS).T
hestudyconcludedthatlifetimeexposuretothesecomp
oundsmayleadtocancer.Forthestudy,
atowninsouthChinawasobservedandcomparedwitha
nurbantown. ltwasfoundthatintheruraltownthepeopl
ehadhighchancesofexposuretothesechemicalsduetot
hepresenceofe-wastedismantlingsitesinsouthChina.
V.Sahajwalla[17]studiedtherecyclingofplasticsine-
waste. Thepapertellsthattherecyclingofe-
wasteplasticisnotpossiblelargelyduetothepresenceof
Brominatedflameretardants. Thepaperalsotellsabout
newtechnologiessuchasmicro-
factoriesandstatestheirlimitationsandprospects.
RamKrishna[18]studiedICTdevicestheir
lifetimesetcanddiscussedthatreuseofEEEhasgreater
environmentalandsocialbenefitthanrecyclingasitincr
easestheusefullifetimeoflCTequipmentandenablesg
reaterresourceefficiencyandenergyefficiency.
AmitKumar[19]surveytofindoute-
wasteawarenessamongstudentsoftwodifferentbackg
rounds i.e.studentsfrom a
professionalstreamandnon-
professionalstream.Afterconductinga

surveyheconcludes that“studentsof the
professionalstreamarehavingmoreawarenessofthe
riskofe-wastethana studentofa non-

professionalstreamandstudentsofbothstreamsareuna
wareofpropere-wastemanagement.”

SailLakshmi[20]studiedvariousmaterialspresentinel
ectronicequipmentandtheir
possiblecausesandconcludethattoreplaceCRTscreen
swithLCDscreens, the
introductionofopticalfibertolead to
Cueliminationfromcablings, etc.
M.D.JalalUddin[21]studiedallpossibleelements,co
mpoundspresentinelectronicequipmentlikelead,mer
cury,arsenic,cadmium,selenium,
andhexavalentchromium, etc, andtheirusesin the
manufacturingofelectroniccomponentsalongwiththe
irharmfuleffects.
TetianaShevchenko[22]researches
andexplorestheincentivesthathavebeenusedtoincrea
seconsumercollectionratesforend-of-
lifeelectricalandelectronicequipment(EoLEEE)and
hisresearchsuggeststhatimplementinganeconomicin
centivebasedontheelectronicbonuscardsystem(EBC
S)hasseveralbenefitscomparedtoexistingincentives.
M.KhurrumS.Bhutta[23]estimatethee-
wastecollectioninwhichMicrosoftExcelwasusedtoa
pplylinearregressiontechniquetopredictthenumberof
unitsandthetonsofe-Wastegeneratedandpredictthee-
wastegenerationratefortheupcomingyears.
MadeleineBrannon[24]studiedonvariousinfrastruct
uretoincreasethetimeusageofe-
wasteandanalyzedanalternativearchitecturethatcoul
dpotentiallyencourageandinspirescustomerstokeep
mobiledevicesforlongerdurationsandexploredtheide
asofphonebookandmodulardevicestoallowa
consumertoreplaceapieceofthephoneratherthanthe
entirephone.
ManMohitSingh[25]studiedEuropean,Japanese,
andIndiane-wastemanagementsystems
indetailandgavethecomparisonofthedifferentaspects
ofe-
wastelegislationfromEuropeanUnion(EU)andJapan
IndianRegulationandsuggestvariousreformsthatcanl
ndiane-wastemanagementsystemshouldadopt.
LiJian[26]studiedaboutExtendedProducerResponsi
bilityprincipleindetailanddiscussedtheintroductiono
fEPRsystemintothee-
wastemanagementsystemtoreduceelectronicpolluta
nts using
theestablishmentofresponsibilityofthemainfore-
wasterecyclingdisposal.
RamachandraT.V.[27]studiedvarioushazardoussubs
tancespresentine-
wasteandsuggestedthatminimizationofhazardouswa
stesshouldtakeplaceatthe
productdesignstagebykeepingthefollowingpointsin
mind.1.Rethinktheproductdesign.2.Useofrenewable
materialandenergy.3.Useofnon-renewablematerials
thataresafer.

S.V.A.R.Sastry[28]studiedvariouse-
wastemanagementminimizationtechniquesandsugg
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estedthatwasteminimizationinindustriesinvolvesado
ptinginventorymanagement,production-
processmodification,volumereduction,recovery,
andreuse.

Shagun[29]studiedthepresentscenarioofe-
wasteinIndiaandproposedsomesolutionlikeRewarda
ndreprimandschemesforperformanceandnon-
complianceofe-
wastemanagement,Imparttrainingtogeneratorsone-
wastehandling, Awarenessprogramonrecycling,Pro
moterecyclingunitstoeasethe
processandtoencouragegeneratorstohavepropere-
wastedisposal, Linkupactivitiesofthe
informalsectorwith the
formalsector, TheFrameworkshouldaddresstheissue
ofE-
wasteimportsforreuseandrecycling,Domesticlegalfr

Medical Equipment 8 %

Eectrons Devicas: 10 %

Telocom Sector 12 %

ameworktoaddressthesegapsinthe importofE-
Waste, Thenmakesurethecompanyyouselect can
handleeithertypeofE-Scrap.
YenmingJJChen[30]studiedaboutrecyclingfragment
ationtradealsodiscussedthepatternofrecyclingfragm
entationtradeandgavethepositiveandnegativeeffects
ofrecyclingfragmentationtradeforbothexportingandi
mportingcountries.

Il. E-WASTE ESTIMATION:
A.IndianEstimation
Indiaisagrowingnationandastechnologyisadvancing
likewisethequantityofe-wasteisrisingat a
dangerousrate.Currently,Indiaisoneofthemajorprod
ucersofe-wasteandrankedin5"positionglobally.[38]

Computer Pans 70 % |

Graph:%ofE-wastegenerationfromdifferentsources.[38]

Asthechartshowsthemajorsourceofelectronicwastei
nindiaisdiscardedcomponentsofcomputersandlapto
ps,smartphones,etc. Accordingtothegovernment,ther
eareaboutlbillionactivemobilephonesinindia.Many
oftheproductsandtheircomponentsarereusableandar
erecycledbutitismostlydoneinformallybywaste-
pickers,asallthisrecyclinganddisposalisdoneoutside
ofanyorganizationitbecomesreallydifficulttoimplem
entanykindoflawforpropertreatmentofe-

waste. Almost90%oftotalelectronicwasteinourcount
ry(India)istreatedbythe
unorganizedsectorininformalwaysresultinginahuger
iskofcontaminationoftheenvironment.

Inindia,about75%oftotale-
wasteisproducedbygovernmentandprivatecompanie
swhiletheshareofindividualhouseholdsisonlyaboutl
5%.ASSOCHAM ,anindustrialbodyofindiahaspredi
ctedthatby2020IndiawillbeproducingaboutSmilliont
onsofe-waste.[38]

Theamountofe-
wasteproducedvariesfromstatetostateacrossIndiawit
hMabharashtrabeingat the

firstspot. AsIndiaisbecomingricherdaybydaypeoplea
rebuyingmoreandmoreelectronicdevicessuchascom
puters,smartphones,microwaves,refrigerators,televi
sions,etc.,resultinginmoreandmoree-waste.
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Thefollowingisachartshowingtheamountofe-wasteinsomemajorcitiesinlndia.[39]

Rest:1%
Hyderabad: 7 % ~

Chennai: 1%

Kolkata: 11 %

Bangaluru: 13 %

Only5%ofallthee-
wasteproducedinindiaisrecycled,thereasonbeingpoo
rinfrastructureandimproperimplementationoflaws.E

/ Mumbai: 30 %

Delhi: 27 %

wastegenerationinIndiatouchesthemarkoftwomillio
ntonneseveryyearandtherecycledquantityisonly4,38
,085TPA[42]

State Units

Capacity(tonnes)

Karnataka 57

44,620

Maharashtra 32

47,810

UttarPradesh 22

86,130

49,981

52,427

37,462

68,670

Haryana 16
TamilNadu 14
Gujarat 12
Rajasthan 10
Currently,inindia,therate of

electronicwasteisgrowingis4.5timesthetotalprocessi
ngcapacityofthenationwhichresultsinunorganizedan
dillegitimatedisposalofe-wasteandthe
consequencesofthisunauthorizeddisposalarecontami
nationoftheenvironmentaroundthedisposalsite.Man
yoftherichcountriesimporttheire-
wastetolndiaforrecycling.

B.GlobalEstimation:

Ewastediffersfromotherkindsofsubstantialwastesasi
tincludeshothhazardousandusefulsubstances.Recycl
ingofusefulsubstancescangeneratealotofmoneyandt

hereisalargemarketbasedonrecyclingespeciallyinde

velopingcountriesbutthisrecyclingshouldbedonepro
perlyfollowingproperrulesandregulationsasthereisal
waysariskofcontaminationoftheenvironment. Astech
nologyisimprovingdaybydayandthereiseverincreasi

ngdemandfornewandadvancedversionsofsmartphon
es,computers, laptopsfromthecustomersleadingtothe
productionofe-wasteata
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largescaleallovertheearth.Recyclingofe-
wasteusuallyrequiresahighamountofmoneysoasares
ultalotofcivilizedandadvancedcountriessendtheire-
wastetoimmatureandgrowingnationswhereitistreate
dinformallywithoutanyrulesandregulations.
Itisquitesurprisingtofindthat9outof10leadinge—
waste-

producingcountriesarelocatedinEuropeandtheUSAd
espitetheirlowpopulationascomparedtolndiaorChin
awhichsuggeststhatthepercapitae-
wastegeneratedindevelopednationsisquitehighandar
easontoworry.

(" )
Germany 1.9
India 2
Japan 2.1
USA 6.3
China 7.2
S J

Graph:E-wastegenerated (millionmetrictonnesperannuminsomemajorcountries).[41]

ChinaandIndiaaretwoofthemostpopulatedcountriess
otheirpercapitae-
wasteisnotthatsignificanttherealworriesarecountries
likeGermanybecausetheirpercapitae-
wasteisquitesignificant. Thereasonforthisissimplybe
causeofthehighstandardsoflivinginEuropepeoplethe

redon'tcompromisewiththeircomfortsandtendtochan
gegadgetsfrequentlycomparedtootherdevelopingco
untries.Butatthesametime,theEuropeannationsarequ
iteefficientinrecyclingtheire-
wasteastheyrecycleabout47%oftheire-
wastecomparedto5%inindia.

Thefollowinggraphshowsthequantityofelectronicwasteproducedindifferentcontinents.[41]

Oceania
Africa
Europe
Asia
Americas

-

15 20 25 30

J

Therehasbeenaboomintheelectronicsmarketinthelas
tdecadeinAsiancountrieswithIndia,China,
andJapanleadingthesalesandproductionwhilethispro
vedtobeeconomicallybeneficialbutalsoposedthepro
blemofproperlytreatingthewastegenerated. Studiessh
owthatshortlythegrowingcountrieswillbeproducingt

wicethequantityofe-
wasteascomparedtofullygrownnationsalsotherichco
untriestransporttheire-

wasteillegallytoAfricanand Asiancountriesfordispos
alinlandfillswhichisaseriousconcern.

Thefollowinggraphshowsthee-wastegeneratedinmilliontonnesperannum([41].

58 )
56
54
52
50
1
46
2018 2019 2020 2021 2022
S J
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Nowslowlymajorityofnationsareimplementinge-
wasterulesandregulations.Morethanhalfofthe
world'spopulation(nearabout66%)isfollowingtheser

(. )

ulesandregulations.In201767countriesweretherewhi
chadoptede-wastelegislation[41].

® Uncovered
by laws
34%

B covered by
laws, 66, 66%

" J

ThegloballTsectorandthe
electronicsectorisdevelopingata
highpace.Varietyofnetworkswithhighspeed,pro
misingapplications,

andforelectronicgoodssignificantlyincreasesfor
dailyworksalongwithelectronicgoodsuseofthein
ternetalsoincreasing.Today3.6billionofthe

totalworld’spopulation(“7.4billion”totalpopula

andserviceswhicharegrowingat a tionofthe world)using the
veryhighrate,havebroughtfreshchancesandgood internettodayentertainment,andcommerce. Asar
timestomanyindividualsandorganizationsmostl esult.

yinthefieldofhealth,education,government,dem
=== Households with e Households with w Population using
Internet access 3 computer the Internet

&0

50 -

Ll

Percentage (9%)

A

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Graph:%ofhouseholdswithinternetaccessandcomputerand%oofthepopulationusingtheinternet[41]

Sobasedontheabovestudiesandestimationsthequantit 1IV. IMPACTSOFE-WASTE ON HUMAN

yofe- HEALTH, ENVIRONMENT, AND
wasteproducedisgrowingeverydayandisexpectedtoc SUSTAINABILITY.

ross60milliontonnesgloballyby2025. A PossibleHazardousSubstance
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E-wasteisincreasingexponentiallyduringthe
pastdecadeduetotheincreasedneedsandrequiremento
felectronicdevicesworldwide,theconditionindevelop
ingcountrieslikelndiaisevenworsewheree-

wastemanagementtechniquesandlawsarenotuptothe
requiredstandardsandhencee-
wastecontaminatesthewholeecosystem.

Pollutants

Majorsource

Cadmium

Computerbatteries
,Cathoderaytubes

Lithium

Mobiles,elements
usedinphotograph
y

Mercury

LCD's,Batteriesin
watchesandcalcul
ators

iphenyls)

PCB’s(polychlorinatedb

Capacitors, Transf
ormers

Silver

Switchesandresist
ors

Nickel

Semiconductors,B
atteries

Barium

Electrontubes

Cobalt

Insulators

Lead

Stabilizers,LED’s,
Circuitboards

Selenium

PhotocopyandXer
oxmachines

Chromium

Themetalcasingof
manye-products

Table:ShowstheharmfulsubstancepresentinE-waste.[40]

Themajormethodsusedforthe disposalofe-
wasteindevelopingnationsarelandfillsandtheburning
ofe-
wastebyvariousmethods,bothofwhichareresponsible
forcontaminationoftheenvironment.
Whenewasteisusedinlandfillstheharmfulsubstances
presentpassoninthegroundwaterandsoilandhenceent
eringthefoodchain.Whenthewasteisburntintheairthe
nthepollutantsreachtheatmosphereandpollutetheair.
Bothoftheabovethingsresultincriticalhealthproblem
sfortheworkersinthedisposalsitesandthepeopleliving
nearthesesites.

B.ImpactsonHumanHealth

1.Leadpresentine-
wastecandamagethereproductivesystem,nervoussys
tem.Itisverydangerousforyoungkidsandisresponsibl
eforthepoordevelopmentofthebrain.
2.Cadmiumcandamagethekidneyandalsocanleadtob
onediseases.
3.Mercury,wheninhaledinlargequantities,leadstoda
magetothe nervous,digestiveandrespiratorysystems.
4.PVCsapotentialairpollutantanditcausesrespiratory
problems.
5.Nickelcanleadtolungcancerandbronchitis.

6.Barium,whenexposedinlargeamount,causesbrains
welling,damagetoheartandliver
7.Seleniumleadstoadiseasecalledselenosis.
8.Chromiumcanleadtoirritationinthenose,throatandi
sknowntocauselungcancer.

C.EffectsofE-wasteProcessonEnvironment.[33]
Ase-
productsarecomposedofbothvaluableaswellashazar
doussubstances, itrequiresadvancedtechnologymeth
odstodealwiththewastegeneratedtoincreasetherecov
eryofusefulmaterialsanddecreasetheharmfuleffectst
othesurroundings.Butthefactisthesespecialmethodsr
equireaveryhighcostandinfrastructurewhichisnotava
ilableinmostofthecountriesintheworld,eventhedevel
opednationstendtoshyawayfromspendingthismucha
mountontreatmentprocessesinsteadtheytransportthe
ire-
wastetootherpooranddevelopingnationsforrecycling
.Indevelopingcountriesthereisnoinfrastructure,prop
erlegislationfore-
wastemanagementneitherthecitizensareawareoftheh
armsofe-waste, mostofthetreatmentofe-
wasteisdoneinthe
informalsectorbyindividualpersonsoutsideofanyorg
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anizationandwithoutanylimitations,asaresult,thereis
the useofharmfulmethodsforthetreatmentofe-
waste.Someofthemethodsarelistedbelow-

Landfilling-
Itisoneofthemostfrequentlyusedmethodsofe-
wastedisposalinpoorcountriesinthismethodtrenches
aredevelopedbydiggingthesoiloflevel
andthenthewasteisburiedinthesetrenchesand is
coveredbysoil,inmostofthelandfillstherearenoarrang
ementsforthecollectionofleachateandsendittothewat
ertreatmentplants.Asaresult,theharmfulsubstancespr
esentine-
wastepassthroughthesoilandreachthegroundwater,th
isbecomesdangerousforthepeoplelivingnearthedisp
osalsitesasthewaterinthatareabecomesunfitforuse.Fa
rmingshouldbeavoidedinsuchanareaasthepollutants
canenterthefoodchainthroughthecrops,thuscausings
everehealthproblemsforbothhumansandanimals. Thi
smethodalsotakesalotoftimeforthedegradationproce
sstotakeplace.

Incineration-
Inthismethod,thewasteproductsareburntundercontro
lledconditionsatelevatedtemperatures(about1000de
greesCelsius). Thismethodispreferredbecauseitresult
sinareductioninthequantityofwasteanditisveryfastco
mparedtolandfilling.Butthismethodisalsonotadvisab

D.CaseStudy[45]

Intheyear2008,asurveywasconductedinsoutheastChi

natoknowtheimpactsofheavymetalsonhumanhealth.

Guiyu,asmalltowninsoutheastChinaisknowntobethe

world’slargeste-

wastetreatmentsite.Samplesofsoilwerecollectedfro

mdifferentlocationsofthetownandwereexamined.Th

efollowingthingswerenoticed-

1. HighlevelsofPbandCuwerefoundattheschoolyar
d.

2. Neartheworkshops,therewerehighlevelsofzZn,C
u,Pb.

3. HighlevelsofNiwerealsorecordedneartheschool
S.

4. NearthefoodmarkethighlevelsofCu,Ni,Pb,andZ
nwerefound.

5. ThelevelsofPbandCuinroaddustwere330and10
6timeshigherthanthenon-e-wastesites.

Landfill <
_

leasthepollutantsinthee-
wastearedispersedinthesurroundingsresultinginthec
ontaminationoftheatmospherearoundthedisposalsite
s.Exposuretothisairforalongtimeresultsinvariousbre
athingandhealthproblemsfortheworkersandthelocal
citizens.

Recyclingofe-waste-Manyofthee-
wastehavesomepartsandmaterialswhichcanbeextrac
tedandreusedfurtherforex-
metalssuchasironandcopperusedinthebodiesofmany
e-
productscanbeextractedforfutureusewhichisgoodfor
theenvironment,butappropriatemethodsshouldbeuse
dforrecyclingprocessandthecostfortheinfrastructure
requiredishighasaresultmostofthecountriesarenotabl
etorecycletheirwaste.Poortechniquesareusedforther
ecyclingofe-wastewhichleadstoairandsoilpollution.

Reuse-
Thisreferstothedirecttransferofausedproducttoanoth
erpersonatacheaprateforsecond-

handuse. Therearesecond-
handmarketsindevelopingcountriesandareaprimeso
urceofincomeformanypeople. Thisshouldbemotivate
dasitwillreducetheproductionofwasteandalsowillred
ucethedemandfornewones.

Groundwater

Theaboveresultscausedapanicbecausethefoodwasm
ostlyexposedtothecontaminateddust. Thelevelofthel
eadpresentwasveryhighwhichpossessedthedangerof
leadpoisoninginchildrenbelowtheageof6.Leadpoiso
ningresultsinbraindamageandpoordevelopmentofth
ebody. Theworkersinthedisposingsitessufferedvario
usbreathingandlungproblems.
Thebloodleadlevels(BLL)wererecordedforasample
of226c¢hildren(age<6)livinginGuiyuandnearbytown
Chendian(wheree-
wastedisposaldoesnottakeplace).Onanalysingthesa
mplesthefollowingobservationswerenoted-

1. ThemeanofBLLofchildrenofGuiyuwasfoundto
bel5.3unitscomparedto9.94unitsofchildrenofC
anadian.

2. TheanalysisshowedthatchildreninGuiyu81.8%
hadBLL>10unitscomparedwithonly37.7%inCa
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nadian.ABLLgreaterthanorequalto5isconsidere

ddangerousforyoungchildren.

ThefollowinggraphshowsthecomparisonofmeanBL Linbothregions.
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Theabovegraphshowsthe%ofchildrenatbothplac
eshavingBLL>10ug/dL.
Itisclearfromboththegraphsthatthelevelsofleadinthe
childrenofGuiyuarequitehighascomparedtothenearb
yregionChendian. Thestudysuggeststhate-
wastedisposalsitesinGuiyuareresponsiblefortheincr
easedlevelofleadinchildrenbelowtheageofsixmakin
gthempronetoleadpoisoning.

E.Economicimpact:

E-
productscontainvarioustypesofrawmaterialssuchasc
opper,iron,steelwhichcanbeextractedfromthewasteg
eneratedaftertheendoflifeoftheproducts. Thefollowin
gisacasestudyabouttheeconomicimpactofe-waste.

Assmartphonesarebecomingpopulardaybydayandne
wversionsarelaunchedinthemarketfrequentlyencour
agingpeopletochangetheirphones. Thisresultsinalarg
equantityofe-
wastewhichleadstowastageoflargeamountsofrawma
terialswhichcouldhavebeenreusedandthecostoftheir
extractionfromEarthcouldhavebeensaved.

I_
phonesbecamequitepopularinrecenttimes. Areportsu
ggestedthatthenumberofi-
phoneusersinindiawillbeabout10millionbytheyear2
020.

Theproductionofonei-
phonerequiresmanyrawmaterialswhichareshownbel
ow-

[43] Thetotalweightofamodelofi-phone6is129gramswhichconsistsof-

Material Weightingrams
Aluminium 311
Carbon 19.9
Oxygen 18.7
Iron 18.6
Silicon 8.1
Nickel 2.7
Copper 7.8
Cobalt 6.6
Hydrogen 55
Chrome 4.9
Others 4.9
Total 129
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Nowoutoftheabovematerials,ironandaluminiumarep
rimemetalsthatmakeupthemajorpartofthebodyofthes
martphone.lfsomehowwecanextractallthealuminiu
mandironpresentin the i-
phonewecanget31.6gofAland18.6gofiron.
Nowaspointedearlier,approximateusersofi-
phonesinindiaby2020are10million,whentheseusers
willchangetheirphones,therewillbealargenumberofo
ldphonesintheformofe-waste.

Totalquantityofaluminium=10000000*31.1=316,
000,000g=311,000kg
Totalquantityofiron=10000000*18.6=186,000,00
09=186,000kg
Asonecanseethismuchamountofrawmaterialgetswas
tedduetopoorextractiontechniques. Theoresofthesem
etalsareinlimitedquantityontheEarthsowehavetouset
hemwisely.
ThecostofAluminiumandlronusedinthei-
phoneisapproximately$0.055and$0.002,respectivel
y[45].ConvertinginrupeesitcomesouttobeRs3.90and
Rs0.14respectively.
Thetotalcostofaluminuimpresentin10millioni-
phones=Rs39crores.
TotalcostofironinlOmillioni-phones=Rs14lakh.
Goldandsilverarealsopresentini-
phonesinsmallquantities. Therespectivequantitiesofg
oldandsilverare0.034and0.34grams.Thecostofgoldi
nonei-phoneis$1.82.

Thetotalquantityofgoldin10millioni-
phones=10000000*0.034=340kg

10 million iphones

Thetotalquantityofsilverpresentin10millioni-
phones=10000000*0.34=3400kg.
Ifwecalculatethecostofthesemetalsaccordingtolndia
nprices-

Gold=Rs1,360,000,000=136crores.
Silver=Rs132,600,000=13crores26lakhs.

ApproximatelyrawmaterialworthRs200canbeextrac
tedfromthetreatmentoftotali-
phonespresentinindia.(forthisstudyi-
phone6versionisconsidered)
Theabovestudyonlyconsidersthei-
phone,whichconsistsofaverysmallportionofthetotale
wastegeneratedinindia.lfweconsiderallthecellphone
s,laptops,computers(themajorsourceofe-
waste)inIndiathenthenumberofpreciousmetalsandth
eircostwillbemorethantheannualbudgetofsomecount
ries.
Bytheaboveapproximations,itcanbesaidthattheelectr
onicgadgetswhichweareusingareveryprecious.After
theusefullifeoftheproducts,thereshouldbeaprocessto
extracttherawmaterialsinaneconomicalandeco-
friendlyway.Byextractingthesemetalsindiacansavea
lotofmoneywhichwillbespentontheextractionofthes
emetalsfromtheirores,itwillbegoodfortheEarthasmin
ingwillbereduced.Byrecyclingproducts,therewillbea
waste reduction.ltcanalsobesaidthate-
wasteisnotawaste,itcanbearesourceiftreatedproperly

3311,000kg Al

ol 340 kg Gold

3400kg silver
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V. E-WASTE MANAGEMENT-
CURRENT SCENARIO

A.Europe
“IntheEuropeanUnion,electronicwastehasbeenment
ionedin the context of

reducingenvironmentalpollution,forcontaminatingt
he naturalresourcesandalso reducing its usefor
landfill purposes.
TherulesandregulationsmadebytheEuropeanparliam
entarebasedonthreeprinciples,theprevention,recycli
ng, andthereuseofe-
waste,sothetotalamountofthewasteelectricalandelect
ronicequipmentisreduced.
Theaboveiselaboratedintworelativedirectives. Adire
ctiveisalegalactoftheEuropeanUnionthatrequiresme
mberstatestoachieveaparticularresultwithoutdictatin
gthemeansofachievingthatresult”.

1)(RoHS-
Restrictionofhazardoussubstance)Directive2002/
95/EC.lItstrictlyprohibitstheuseofdangeroussubstan
cesforhumansandthe
environmentbyintroducingtheneedforthechangeofth
esubstancescausingmainenvironmentalissueswhilet
hereusingandrecyclingofwasteelectronic&electrical
equipment.AccordingtoRoHS,themosteffectivemet
hodforthesubstantialdecrementofhealthandenviron
mental
hazardsrelatedtotoxicsubstancesistheirreplacement

40 COUNTRIES
™ TUROPE
12.3 My
waSTE 27.5%
SLORALLY OF WORLD £ WASTE

GENERATION N EunOPrT

0.7 BILLION
INMADITATNTS

withothernontoxicsubstances. Thebanontheuseoftox
icsubstancesismostlikelytoincreasethenewwaysandt
hefinancialprofitfromrecyclingelectricalandelectron

icproducts.
2)WEEEDirective[34]: ItistheEuropeanorganizatio
nsinitiative2002/96/ECon a

wasteelectricalandelectronicproductwhich,together
withtheRoHSregulations2002/95/ECwhichimpleme
ntedasEuropeanlawinFebruary2003.TheWEEEiniti
ativesetcollecting,recycling,
andrecoveryofalltypesofelectronicgoods,witharateo
fakgpopulationperannumrecoveredforrecyclingby?2
009.ThesymboladoptedbytheEuropeanUniontorepr
esentWEEEisas.

ExtendedProducerResponsibility(ERP).Itfocuses
on:
a)Theresearchanddevelopmentofelectronicequipme
ntare going to supportdisperseandrecovery forreuse
in the futureandrecyclingofe-waste.

b)E-waste should be treated differently from other
kinds of
wasteandtheircollectionshouldnotburdenhouseholds

c)Management of E-waste should be financed by
the organizations which are in the production of
electronic goods.

16.6 KG OF E-WASTE
PLR INMABITANT

. 4.3 MY pocomenteo 1o se
e, COLLECTED & RECYCLED

-
cense 0 35%
Wiunoes G cowLconos
RATE I CURGFE

Fig:EuropeanOverview[41]
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B.Japan

In Japan, withdrawal is not free of cost if anyone
wants to return the electronic good to the trader,
then they have to pay for it. Thewithdrawalsystemis
of four typesof e-
waste(airconditioners,televisions,refrigerators,
andwashingmachines)since1998.There are strict
penalties and specific rates for noncompliance in
Japan.ThereareseveralrecyclingfacilitiesinJapan,par
tiallyfinancedbytheministries,municipalities,
orJapanesecompaniesproducingelectronicgoods.Pro
ducersinJapancollaboratewithotherproducerstocreat
eandoperatesuchfacilities.E-wasteinJapanis
collectedfromtheresidencewhen it is
notusedanymoreorwhenaconsumerbuysanewone. Th
ecollectede-
wastefromresidenceistransportedimmediatelytothee
wastecollectionpointandeventuallytothefacilitiesthr
oughadisposalsystem.AbasiccharacteristicoftheJapa
nesee-
wastesystemistheuseofprimarydisassemblyprocedur
esofbigpartsinitiallywithamoreaccurateandbriefproc
esssothattheyhandletheresiduesmoreproperly.Asare
sult,theJapaneseElectronicequipmentcompanieswer
ethefirstonestoevolveweldingwithoutinsulationande
lectricalpanelboardconnectionswithoutbromidecom
poundsabouttheEuropeanguidelinesofthedirectives
RoHS,whiletheyhaveconstantlyaimedatthedesignin
goflighterweightproducts,cheaperandeasiertoberecy
cled.Disassemblybyreducingthenumberofplasticresi
nsintheirproductsandreusetheir
partsareinJapaneseproducer'sdemand.In2013,theJap
anesegovernmentreportedthatroughly550thousandt
onnesofe-
wastewerecollectedandtreatedinJapan,whichonlyeq
uatestoabout24-30%ofthetotale-

waste. Today,Japanhasoneofthehighestrecyclingrate
sinallofAsia,butthesenumbersaremorecloselyrelated
totherecyclingofplastics,paper,andglassofthe650,00
Otonnesofhomeappliancesandsmallelectronics
discardedperyear,lessthan100,000tonnesarecollecte
dforrecycling.InTokyoOlympics2020Japanusese-
wastefortheproductionofOlympicmedals[37].Accor
dingtotheOlympicCommittee,Japaneseengineerswe
reabletorecover32kgofgold,3500kgofsilver,2200kg
ofbronze(95%copperand5%zinc)from78,985tonsof
electronics. Thatfigureincludedastaggering6.21milli
onoldmobilephoneshandedoveratNTTDoCoMostor
esacrossthecountry.

C.India

India has different problems related to E-waste
management in comparison to other developed
countries.InIndiapracticesofe-
wasteisaveryseriousissueduetoimproperrecyclingfa

cilities.In your country, E-waste is present in large
amounts and there are no proper rules and
regulations to deal with it.Probablyinindiae-
wasteisgiventothe*‘kabadiwalas"whopaysomeamou
nttothepersonfromwhomtheyarecollectingthee-
waste. InIndia,the"kabadiwalas"earntheirlivelihoodb
ycollectingalltypes of unusable and old materials
for
e...papers,books,newspapers,plastics,cardboard,pol
ythene,metalsincludinge-wastebyselling them
toscrapdealers. Thesetypeofactivitiesisaverygoodtyp
eofworkorbusiness“kabadiwalas",middleman,scrap
dealertoearntheirlivelihoodtofulfiltheneedsoftheirfa
milies.Alargepopulationofuneducatedpeopleisbusyi
nthisbusinesswithagoodsourceofincome.Asaresult,e
-wastein India is mostly managed by unqualified
laborers without any safety
measures.Duetothelackofknowledge,technology,aw
arenesstherecyclinganddisposalarenotdoneproperly.
InIndia,about75%oftotale-
wasteisproducedbygovernmentandprivatecompanie
s,whiletheshareofindividualhouseholdsisonlyaboutl
5%.ASSOCHAM ,anindustrialbodyofindiapredicted
thatby2020Indiawillbeproducing5milliontonnesofe-
waste.Only5%ofthetotale-
wasteproducedinindiaisrecycled,thereasonbeingpoo
rinfrastructureandimproperimplementationoflaws.T
hetotalamountofe-
wasteinIndiaisabout2milliontonnesperannumandthe
recycledquantityisonly4,38,085TPA. Thereareveryf
ewelectricalandelectronicgoodscompaniesinindiath
athaveimplementeda
"takeandback"systemvoluntarily.Inindia,theMinistr
yofenvironmentandforests(MoEF)isthenodalagency
intheadministrativestructureoftheCentralGovernme
ntfortheplanningofe-
wastemanagementandsustainableenvironmentissues

OnMarch22,2018,the rule was implemented by the
ministry of environment and forest and climate
change to manage E-waste in
India.TheserulesarecalledE-
WasteManagementAmendmentRules,2018toaddres
sthelacunasinformerlawsandworktowardssustainabl
eenvironmentalgoals.

MajorhighlightsoftheE-Wasterules
a)Themanufactures,producers,importer,transporter,
refurbisher,dismantler,recyclerareresponsibletopayf
inancialpenaltiesasleviedbythe
provisionoftheEnvironment(ProtectionAct).Moreov
er,
thecollection,storage,transportation,segregation,ref
urbishment,dismantling,recycling, anddisposalofe-
wasteshouldbebytheguidelines.
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b)TheCentralPollutionControlBoard(CPCB)cancon
ductasurveyofelectricalandelectronicequipmentinth
emarkettoassessthe situation
forcomplianceofreductionofhazardoussubstancepro

49 COUNTRIES 4.4 BILLION
IN ASIA INHABITATNTS
18.2 M1
40.7%
OF WORLD £-WASTE
GENERATION IN ASIA

visionsandcostof this assessmentshallcome
fromthegovernment,whichwasnotthecaseintheprevi
ousamendment.Previously,thecostwascoming
fromtheproducer.

4.2 KG OF E-WASTE

PER INMARITANT

2.7 MY vocumenren 1o se

COLLECTED & RECYCLED
n2
€ waste 15%
™ ASIA CoLLECTION
RATE IN ASIA

Legend

Oto 2 kg /inh
B 2to 5 kg /inh
B 5to10kg/inh
B 10to 15 kg /inh
B 5+ kg /inh

e
N #c -

Fig:Asia’sOverview[41]

V1. ENVIRONMENTAL SOUND
MANAGEMENT][31,32]

A.Measuresweretakenbylndustry
Manymanufacturers,corporations,individualandbul
kconsumersshowedtheirattentiontowardsgeneration
,pilingupelectronicwasteanditsmismanagementinthe
unorganizedsector.
MAIT(ManufacturersAssociationofI Tequipment)ha
stakentheinitiativetopromotewasteelectricalandelect
ronicequipment(WEEE)awarenessamongmanufact
urersandcorporates. Asaresult,twopositivepointscam
eout.
a)lttriggeredmostofthecorporatesinindiatoformulate
ane-wastepolicy.
b)Theypromoteselfdisposalandcreateacleane-
wastechannel.
Thewell-
knownreputedcorporationslikeNOKIA,WIPRO etc.
havestartedtheirrecyclingplantinitiativestohelptowa
rdssustainabledevelopment. TheGovernmentofindia
(MinistryofEnvironmentandForestandCentralpollut

ioncontrolboard)hasdraftede-
wastelegislationthathaspositionedthecorporationand
manufacturerasamajorstockholderinhandlinge-
waste.

NokiaActivities

Nokiabeganitse-
wastemanagementcampaignin2008whene-
wastedisposalwasgivenlittleattention.
Nokiasetupdropboxesacrossthecountryunderthe*tak
e-
backprogram"atNokiaCareCentresorPrioritydealers.
ApartfromthatNokiarunseveralcampaignsorinitiativ
esforenvironmentallysounde-
wastemanagementareasfollows.

a)RecyclewithjoyatHMDMobilelndiaPrivateL i

mited. Toenablethis,NokiajoinedhandswithaCPCBa
uthorizedProducerResponsibilityOrganisation(PRO
),KaroSambhavPrivateLimitedtoreachitsExtendedP
roducerResponsibilitycompliance.EPRisapolicyapp
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roachunderwhichproducersaregivensignificantrespo rinciple:
nsibility. TherearethreeprimaryobjectivesoftheEPRp
REPAIR & RESELL)
® . J
v le * -
Achieve high Collection, treatment,
| _improve design | utilization rate reuse & recycling

b)SchoolProgrammeAwareness-
Itisdesignedtocreateawarenessoncriticalenvironmen
talissuesincludingwastefromelectronics.

C)BulkConsumerProgramme-
It'sobjectiveistoprovidearesponsiblee-
wastemanagementsolutiontoabulkconsumerinindia.
Theprogramservesthee-
wastemanagementneedsofoffices,governmentinstitu
tions,schools,universities,hospitals,hotels,retailers,e
tc.

d)WasteCollectorProgram-
Itfocusesonformalizingthewastepickersandaggregat
or.Bybeingapartoftheprogram,wastepickersandaggr
egatorsbecomeacollectionchannelofthePROandbrin
gtransparencyintheirprocesses.
Thetotalquantityofmobilephonesandaccessoriescoll
ectedfromthecampaignsinceitslaunchin2009is160to
ns.Thee-
wastecollectionhasgrownfrom3tonsin2009to65tonsi
n2012.
AlINokiaphonesandaccessoriessoldworldwideareR
oHS(ReductionofHazardousSubstance)compliantsi
nce2006.

XiaomiActivities
XiaomijoinedhandswithaCPCBauthorizedProducer
ResponsibilityOrganisation(PRO),KaroSambhavPri
vateLimitedtofulfillitsExtendedProducerResponsibi
litycompliance.AsapartoftheprogramKaroSambhav
settingupover1150e-
wastecollectionpointsatall XiaomiMiHomesandMia
uthorizedservicecentersinover500citiesacrosstheco
untry.Atcollectionpointsconsumerdrop-
offphonesandotherXiaomiproductsandaccessoriesfo
rresponsiblerecycling.
KaroSambhavthroughitsinitiativeshasengagedwithh
undredsofbulkconsumersandthousandsofwastehand
lerstoencourageresponsiblemanagementofe-

waste. ltsschoolprogramhasreachedover1950schools
andcommunicatedwithover8lakhsindividualsacrosst

henation. Ithasalsosuccessfullycollectedandsentover
4000M Tsofe-wasteforresponsiblerecycling.

B.MorestepsIndustrycantake
a)R&Dinpromoting"BetterDesignforEnvironment"
meansavoidinghazardoussubstancesinthemanufactu
ringanduseofenvironmentallymoderatematerialswo
uldhelp.Also“BetterDesignforRecycling’shouldbep
romoted.
b)Moreattentionisrequiredtowardsimpactingfactors
suchascostofrecycling,rateofobsolescence,decreasin
glifespanofelectronicdevices,etc.

C.IndividualEffort[34]
Forhumanhealth"Preventionisbetterthancure"thisisa
Isoapplicabletoenvironmentalhealth. Itisbettertoredu
cewastethandisposingorrecyclingitafterthegeneratio
n.Thegoalofenvironmentallysoundmanagementcan't
beachievedwithoutindividualefforts. Therearecertain
lysimpleandeasystepsforindividualsforachievingthe
goalofenvironmentallysoundmanagementofe-waste.
Individualconsumerscanintheirwaydotheirbitforpro
moting"Cleane-
wastechannels™,mitigatetheroleofthescrapyardsand"
kabadiwalas"inthee-wastevaluechain,
andpromoteawarenessamongstpeersaboutpropere-
wastemanagementbythemosteffectiveway"Wordof
mouth".
Itmaybedifficulttoavoidthetemptationofpurchasingt
henew,fanciermobilephone,butitispossibletoincreas
etheusageperiodofyourexistingone.Delayyourpurch
asetothemaximum.Procrastinationforonceisgood.D
onateyouroldelectronicstoindividualusersandnottoi
nstitutionsthatwillnotbeabletotracethedestinationof
youritem.
Collaborateandvalidatewhiledisposingofyouroldele
ctronicsnottosellitto"kabadiwalas®.Insteadspreadthe
awarenessamongstpeers,flatmates,neighbors,comm
unitymembersaboutthedangersofsellingtheirobsolet
eelectronicsto"kabadiwalas®.
Apartfromthat,wehavetomaintainasimplifiedmodel
ofe-
wastemanagementforthecirculareconomy.Thecircul
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areconomysystemaimstokeepthevalueintheproductf
oraslongaspossibleandeliminatewaste. Inthisregard,
countriesshouldcomeupwithlegislationtopromotecir
culareconomymodelsinwhiche-
wasteistreatedasaresourceratherthanawaste.

VII. CONCLUSION
E-
wasteisoneofthebiggestproblemsintoday'sworld.E-
wastecontainsavarietyofhazardoussubstances.Poor
managementofe-
wasteresultsincontaminationoftheenvironmentwhic
hultimatelyleadstohealthproblemsforalllivingbeings
E-
wasteisalsonotgoodfortheeconomyifnotrecycledpro
perlybecausealargenumberofrawmaterialsareusedfo
rtheproductionofe-
products.Variousmetalslikeiron,aluminium,andplast
icsarewasted.Somepreciousandrareelementsarealso
usedine-
productssuchasgold,silverandthesealsogetwasteddu
etopoorrecyclingtechniques. Theproperandappropria
tee-
wastemanagementpracticeswillhelpusinefficientsou
rcingandcollectionrightuptoextractionanddisposalof
materialasaresultwastewillturnintolucrativeproducts
andbusinessopportunities.Wecantakeanexamplefro
mtheJapanesee-
wastemanagementpracticesinthiscontext.Manufactu
rersareadvisedtousesafermaterialsforproductsanden
hancetheusefullifeoftheproductsalsotheyhavetotake
responsibilityforimplementingtheguidelineswhichar
esetupbythegovernment. Tocheckwhetherguidelines
areimplementedornotinindiaCentralPollutionContr
olBoard(CPCB)mayconductarandomsamplingofele
ctricalandelectronicequipmentplacedinthemarketto
monitorandverifythecomplianceofthereductionofha
zardoussubstanceprovisionsinregularintervals.Regu
larResearchandDevelopmentarerequiredforproduct
developmenttoenhancereuseandrecycling.Inthelndi
ancontext,asuitablemechanismismuchneededinwhic
hanunorganizedsectorconcentrateonthecollection,di
smantling,andsegregationwhereas,themetalextractio
n,recycling,anddisposalcouldbedonebytheorganized
sector.
Thereshouldbeawarenessprogramstomakecitizensa
wareoftheharmsofe-
waste.Consumersshouldalsounderstandtheirrespons
ibility,andshouldonlygivetheirwastestoauthorizedw
astecollectioncenters.
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