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Chapter 1

What is E-waste?

E-waste is the disposal of any electronicdevicethata consumer(person/organization) intends to
replace. Electronicwaste is one of the most hazardous types of waste in the world. People are not
aware of the harmful effects that this type of waste have on environment and human’s health. There
are devicesthat people use and they contain PFAS (longlasting chemicals / forever chemicals).
These devicesend upin poorcountries, inrecycling centres, where millions of children and women
work without personal protection equipment to collect the precious metals from these devices.
According to World Health Organization, the pandemichas also created a “tsunami of E-waste”’.
Many people started working from home and bought new devices while throwing away old but still
functioning devices. The E-waste goes to poor countries where they are recycled. The recycling
centresinthese countries do not provide adequate PPE. Moreover, in this type of centres most
“employees’’ are children and women. Children are preferred forthis job as they have small hands
and they can easily disassemble the devices. There are 12.9 million women and more than 18 million
children workinginthisinformal industrial sector. Itis shockingthat some children are as youngas 5
yearsold and they are working with chemicals without usingadequate PPE. There isalsoanissue
with the position of E-waste recycling centres near schools orhomes and children even play around
these centres. The impactis huge on health. (World Health Organization, 2021)

Precious metals foundin devices are Gold, Silver, Palladium, Platinum, Iridium, Nikel, Osmium,
Rhodium, Ruthenium, Copper and others. Every precious metal is used foradifferent thingand
every single piece of adevice needsto be disassembled. Forinstance, goldisusedin connectors,
switch and relay contacts, wiring, thin-film layers, protective coatings and other. Silver can be found
in high-voltage contacts, laptop batteries and button batteries. (Prince and Izant, 2015)

But how much gold can be foundin a computerandis its value? According to Christopher Mccfaden,
a tone of E-waste contains 40-800 more times gold than an actual gold ore. (Mcfadden, 2020)

A computer contains around 0.2grams of gold and it isvalued at $12. A mobile phone also contains
around 0.034 grams of gold and it can be valued to $1.83. (Something borrowed, 2022)

For every one million of mobile phones recycled, the following amounts of precious metals are being
collected: 35,274 pounds of copper, 772 pounds of silver, 75 pounds of gold, 33 pounds of
palladium. (Lubell, 2018)

The impact that E-waste can have on human health was presented by World Health Organization.



While apregnantwoman is workingin a recycling centre, she isaimingto get the precious metals
fromdevices. Atthe same time,she is exposed to toxic metals. This can seriously affect herand her
child. Forinstance, exposure to toxic metals can create damages to DNA, the child can have
behavioural problems, ADHD, sensory integration difficulties and reduced cognitive and language
scores. There are alsorisks of changesin lungfunction, respiratory effects, risk of chronicdiseases,
cardiovasculardiseases or cancer. (World Health Organisation, 2021)

Notonly human healthis affected butthe environment s also affe cted. An example provided by the
World Health Organizationis a child that eat a chicken eggfrom Ghana, will absorb 220 timesthe
European Food Safety Authority daily limit of chlorinated dioxins. A toxicenvironment leads to
children being born with smallersize bodies orless developed organs.(World Health Organization,
2021)

We usually generatearound 40 million tons of E-waste every year, worldwide. Butin 2019, the
planet hasreached a record of 53.6 million of tones of E-waste. Half of thisamount of waste was
producedin China. Chinawas accounted for the amount of e waste producedin 2019 as they have
reduced prices and made electronics more affordable. Statistics showthat Europe has the highest
amount of E-waste per capitawith 16.2 kg, while Americahas 13.3 kg and Asia 5.6 kg of waste per
capita. (Tiseo, 2021)

In 2021, 57.4 milion metrictones of E-waste was generated. From this huge amount of waste only
17% is being properly recycled. While China, US and Indiaproduce the most E-waste by volume,
there are also countries like Estonia, Norway and Iceland that have the highest rate of e -waste
recycling. Inthe lastfew years, the amount of E-waste has significantly increased and statistics show
that in 2030 the amount of E-waste that will be generated will be around 74.7 millions metrictons.
(Ruiz, 2022)

Moreover, counties that produce the most electronic waste have the smallest percentage of
recycling. Forinstance, China produces 10129 Kilotones of e waste from which only 16% is being
recycled. USA produces 6918 kilotones of e-waste and recycles 15%. India produces 3230 kilotones
of electronicwaste and recycles 1%. European countries have a higher rate of recycling. For
example, UK produces 1598 kilotones and recycles 57%. Germany also have a percentage of 52%
and France has a rate of recycling of 56%. (Ruiz, 2022)

What is the cause of increasing E-waste?

Planned obsolescence is a concept that many people are notaware of. It isalso called the



“expiration date effect”’. Thisis astrategy where businesses plan the obsolescence of a product
fromthe beginning. The obsolescence of a productis builtinto the product fromits conception, by
the manufacturer. This strategy is being used to make customers to buy the new products which are
supposedto be betterthanthe old ones. The truth is that companies only produce the same items
everyyear, with minorchangesto keep their customerbase. (Kramer, 2012)

There are fourtypes of planned obsolescence: contrived durability, software updates, perceived
obsolescenceand prevention of repair. Forinstance, an example of preventiontorepairissomeone
who owns an apple smart phone and wants to replace the battery. Itis very hard to replace the
battery or any other componentas for thisitis neededto have special tools. Perceived obsolescence
isa common form of planned obsolescence and an example of perceived obsolescence is that
companiesthat produce smartphones keep producinga new product every year. They are also being
advertised as biggerscreens, longlasting batteries,more powerful. They are supposed to be better
that theirold versions. Moreover, an example of planned obsolescence using software updatesis
when a printerdoes not work anymore. Updating drivers doesn’t work. Itis found out that the
printerisno longercompatible with the updated operating system. This way, a software update can
be usedfor planned obsolescence. Contrived durability is when parts of an item break down
intentionally and the customer will need to buy a new product. Anotherexamples of planned
obsolescenceare slowed downiPhones. (Soke, 2021)

E-waste recycling challenges

A majorchallenge of electronicwaste recyclingis the lack of recycling policies. Many people are
confused and do not know how to recycle electronicwaste. Another challengeis represented by the
hazardous componentsthat electronic waste contain. Handling toxic metalsitis dangerous and
specialized equipmentisrequired. Moreover, the shortlife-cycles of newdevices alsorepresents a
challenge of E-waste recycling. Moreover, the recycling process of electronic waste is complicated.
For instance to build a computer, 1.5 tons of water is used, 48 pounds of chemicals, 530 pounds of
fossil fuel. In ordertorecycle the 48 pounds of chemicals businesses that produced them need to be
equippedtohandle them. Moreover, the cost ofrecyclingis biggerthan the cost of producing the
device. Another challenge to E-waste recyclingis that many electronics are not being designed to be
recycled. (TechReset, 2022)

There isalso a majorprobleminillegally exporting E-waste. Millions of tones are being exported to

poor countries underfalse pretences. They are being classified as “used goods’’ (they are supposed



to be functionable), while they are non-functionable. These illegal actions are being committedin
orderto avoid costs forlegitimate recycling. There are millions of tones of E-waste and it is hard to
keep atrack. Africaand Asia are the main destinations where E-waste goes. (Interpol, 2013)

UK was alsoincludedin ahuge scandal of illicit trade of electronics. The Environmental Investigation
Agency revealed asystem failure of E-waste exportin UK. Duringan 18 months undercover
operation, itwas discovered that UK is exporting electronic waste which is stripped down to bare
components and shipped to countries like Ghanaand Nigeria. A number of firms were involvedin
thisillicittrade and UK was discovered to be a large contributorto the problem. The electronic
waste was labelled as “personal effects” or “used household goods”. (EIA, 2011)

The WEEE (Waste Electricand Electronic Equipment), regulation came into lawin 2003. It was
updatedin 2019 to cover more categories. Underthis law, businesses are responsible forthe
equipmentthey manufacture. The businesses are also responsible under the same lawfor the waste
that theirequipment produces duringits lifecycle. (Cotterell, 2020)

The current E-waste legislation is mostly focused on restrictions on import/export. It alsoincludes
regulations forrecycling specificcategories of E-waste and Extended Producer Responsibility. The
legislationis also created toaddress the country-specificproblems. There are countries that need

specificlegislation for export of E-waste and countries which need specificlegislation forimport of
Ewaste. The biggestissue is thatlegislationis notimproved anditdoes not cover many things. There

isa lack of laws regarding E-waste. (Patil, 2020)
Statistics showthat in 2014 61 countries had implemented E-waste legislation. The number has
slowly increased and the number of countries covered by E-waste legislationin 2019 is 78. It isan

improvement butlessthan half of themreally follows the rules and have initiatives of a proper
Ewaste recycling. (Tiseo, 2020)

Conclusion

E-waste is a huge problem at the moment. There is alack of legislations to coverall aspects of
importing, exportingand recycling and the impact that recycling has on human healthand
environment atthe momentis huge. The amount of E-waste world wide is also huge and it is hard to
keep a track. the solutionto this problemisaweb application called “Don’t throwme away’’. This
application will encourage peopleto keeptheirdevicesforalongerperiod of time. This application
will show the worth of a specificdevice. Forinstance, someone usingaphone will be able to see the

amount of precious and toxic metals thatthe phone contains and the value of each component.



Chapter 2

How to reduce Electronic Waste?

The climate is changing. Global warming affects ourhealth and lives asitisreaching high levels. The
changes happen at a high speed. The ability of growing healthy food, breathing fresh airorliving life
without being affected by the climate changingare decreasing. The “climaterefugees’” number of
peopleisalsoexpectingtorise. Thisisa huge challenge, but the problems have beenidentified and
solution were proposed. (United Nations, 2022)

Humans generate all types of waste. One type of waste is electronicwaste, also known as E-waste.
Thistype of waste is increasing. Astechnologyis developing, people have created a culture named
throw away culture. Nowadays most people buy constantly the latest must-have gadgets without
realising thatthe old gadgetsthey have are fully functional or could be reused. They end up using
the new gadgets and throwing away gadgets that can still be used. Scientists encourage peopleto
reuse old gadgetsor to recycle them. (Bourne, 2022)

Recycling E-waste isalsoa huge problem. Itis suggested that only 20% of the E-waste is recycled.
There are many recycling centresthat do not followrulesand electronicwaste is not recycled
properly. The chemicals have ahuge impact on the environment. Forinstance, most electronic
contain mercury, cadmium, beryllium, etc. Those are hazardous chemicals. When electronic waste
are leftona landfill, the chemicals end up in the soil, waterways and air. The soil, water and air
become toxicand have a negative impact on animalsand humans. (Miller, 2022)

Methodology and method

Qualitative and quantitativeresearch isusedin this pilot project. Primary sources were used when
conducting qualitativeresearch and secondary resources were used to conduct quantitative
research.

Aim

The aim of the reportisto reduce throwing-away culture. Electronic waste is destroying the
environmentandkilling the planet. Digital canimprove ourlives and save the planetif used wisely.
In orderto reduce throwing away culture, itis veryimportant to understand why people throwaway
theirgadgetsso easily. There is much software and hardware butthereislow quality and they do
not lastlong. Planned obsolescence is a strategy that many companies use. This negative strategy it
isusedto make low quality gadgets, while they will create newmodels every year with newdesign

and described as better quality and make peoplebuy their gadgets again. Moreover, many phones



or gadgets are designed with custom screws to make it hard or impossible to fix. Strategies are made
for profit, but they have a negative impact on the environment. 90% of resources used to make
electronics ends up as waste ina short period of time. The impact from extraction and production of
metals hasincreased twice since 2000. Thisis also called extreme waste. There are gadgets thatare
accurate when used for predictions orto analyse data on climate. Digital have a massive potential if
used in positive ways. (McGovern, 2020)

Results

In 2020, the European Parliamentvoted for universal charging method for mobile phones. It was
estimated that more than 51,000 tones of obsolete cables were thrown away per year. The
European Parliament came up with this solutionin orderto reduce the amount of waste created
every year. Digital companies were not very happy about this. For instance, Apple made an official
statementinresponse to that. They argue that these regulations will freeze innovation while they
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are supposedtoencourage it. Moreover, Applealso stated that the proposal is bad for the
environment and disruptive fortheir customers. (McGovern, 2020).

The Global E-waste monitor quantified that 5.1 Mt of electronic waste crossed country borders. Only
1.8Mt is shippedinacontrolled mannerwhile the rest (3.3Mt) is shipped inan uncontrolled manner.
Moreover, the quantity shippedin an uncontrolled manner may favoursome illegal movements as
well. (UNITAR, 2022)

The amount of e-waste isincreasing. Itis estimated the amount of e-waste will increase to 70 million
tonesin 2030 if no actionis taken. An estimated 50tones of mercuryitis lost every year. Most of
the time the electronicwaste ends up in landfills. The effects of toxic metals on the landfills have a
huge impact on human’s health by destroying the environment. Studies showthat baby can be
affected whenthe motherlivesinatoxicenvironment. Her body will be affected and when she is
breastfeeding. This can cause serios health problems such as memory or cardiovascularissues.
Moreover, the organs can also be affected. (Graham, 2020)

Regions that produce the most e-waste on the planet are Asia, Americaand Europe. In comparison
to this, Europe isthe region that recycles the most, with a percentage of 42%. Americarecyclesonly
9.4% and Asia 11.4% of their e-waste. (Ruiz, 2022)

Asia24.9 metrictones

America 13.1 metrictones



Europe 12 metrictones

The amount of recycled electronicwaste should be increased and improved. But there are still
countriesthat have little to noregulations regarding e -waste. In 2014, some countries started to
implementregulations and they have been improved, since. Forinstance, in 2017 Northern Europe
had the highest rate percentage of population covered by electronic waste regulations, with 100%.
In comparison, there are countriesin Northern Africathat had no regulation atall regarding
electronicwaste. (Global E-waste Monitor, 2017)
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Analysis

When a digital item is made there are many costs to be covered. Forinstance, to produce a
computeritis needed 1.5tons of water, 48 pounds of chemicals and 530 pounds of fossil fuels. The
computerwill be used forshort period of time than replaced with another computer. In addition to
the resources used to manufacture the computer, will be added resources spentto recycle the
computer. The amount of resources used in total is huge. (Leblanc, 2020)

For instance a smart phone contains the following metals and theirvalue is:

Gold 0.034g £0.56

Silver0.34g £0.07

Palladium 0.015g £0.34

Aluminium 25g £4.99

Copper15g £0.09

£6,05 (Total)

Electronics can be sold to companieslike CeX. Forinstance the price foranIphone 5is £24. In 2012,
when Iphone 5was released, the price was £529.
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The aim of the reportisto encourage recyclingand reusing. Inthis case, is not a greatdeal to sellan
Iphone 5 for £24. The otheroptionisreusing. There are many ways to reuse an old phone. For
instance, an old phone can be used as a back up device, baby monitoring camera, video door-bell
(the phone will be used as a full time monitor), Google Home (instead of spending money on Alexa),
alarm clock, etc. There are many more options such as turning the phone into a remote control or
installing Linuxonit. Moreover, alaterversion of operating systemcan be installed on old phones

and usedinstead of paying fora new phone. (BroidaR., 2017)
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Conclusion

In conclusion, the results and analysis showthe huge amount of E-waste that has a negative impact
on the environmentand human’s health. In orderto stop the throw-away culture and to encourage
people torecycle and reuse when possible, an old Iphone (Iphone5) is used in different useful ways.
Moreover, a web app will be created using a database, which shows the value of the components of
a device (Phone/laptop/PC) and the costs of getting rid of the toxiccomponents. A full scale study is
needed forabetterunderstanding of the impact that E-waste has on our planetandto presenta

solution.
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Chapter 3
Introduction

The environmentis affected in many ways. Electronic waste is a huge problem nowadays. There are
many factors that can be mentionedin ordertoimprove electronicwaste managementsuch as
awareness and culture. Peopleneed to be aware that by disposing electronics to collection points it
isveryimportant. By recycling electronics, many resources can be re-used and the environmentis
also protected. When electronics are not recycled, they end up with mixed waste and then
incinerated orlandfilled and the resources are lost and the environment will be affected. For
instance, the resources that can be collected and re-introduced into manufacturing cycle atevery
million cell phones are:

-16 000 kg of copper
-350 kg of silver
-24 kg of gold

-14 kg of palladium (WEEE, 2019)

Raw Materials per Million

CELL PHONES RECYCLED

+ |
772 Ibs = | +
SILVER | -.
i 1 i
35,000 Ibs 75 Ibs
COPPER Pd GOLD
10642
33 Ibs
PALLADIUM
Source: EPA
THEROUNDUP.ORG

Figure 1

There are many resourcesthatcan be saved and re-used if electronics are disposed correctlyforre-
cycling. E-waste is also called the “urban mine’’. (WEE, 2019)

E-waste (or electronicwaste) is the abbreviation of waste electrical and electronicequipment. There
isalso a definition of e-waste that has been agreed by the StEP Initiative. E-waste has been defined
as: “atermusedto coveritems of all types of EEE (electrical and electronicequipment) and its parts
that have beendiscarded by the owneras waste without the intention of re-use.” (Balde, 2020)
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Bilitewski, argued that people learnt to dispose their waste around 9000 B.C.. According to him,
environmental policy instruments are based on the polluter pays principle. The following policy
includes: environmentalfees, licenses, voluntary instruments, cooperative solutions, legislation,
environmentally conscious government purchasing. The figure below represents expenditures and
revenues underthe influence of the environmental policy instruments. As discussions about waste
have started back inthe 1972, fourteenyearslaterarank order was introduced as the “Waste Act”.
This act was defined as: “” waste to be avoided, waste to be recovered and waste must be disposed
ina mannerthat does not harm publicwelfare.” (Bilitewski, 1994)

Environmental requirements

Nonfiscal Environmentally relevant changes to

Instruments personal property rights
Cooperative solutions to environmental policy
Nonbinding, nonfiscal environmental policy instruments
Environmental planning instruments

— Direct public, environmental protection with

— Environmental fees and levies

Policy with — Publicly funded environmental protection

Public Funding | — Financing of other environmentally relevant measures

— Environmentally conscious purchasing by government
(Exemplary role of the government)

Inducing environmentally enhancing activities

by private industries

— Promoting Environmentally relevant research and development
— Financing of Institutional environmental protection

Environmental Environmental licenses

— Policy with Environmental taxes
Public Revenues

Figure 2

United Nations says that $S10 billion of precious metals get dumped every year. The amount of
electronicwaste isrisingvery fast. Itis rising three times more that the world population and people
are notyet able torecycle it properly. In 2019, people from Northen Europe produced 22kg of
electrical waste perperson. Thisis a huge amount of waste that will contaminate the world with
toxicsubstances that electronics contain. E-waste is a huge problem because the rates of e-waste
grow very fast, while only little to no formal recycling exists. Moreover, lowand middle income
countriesonly have informal recycling which is not safe. They do not followrules and do not wear
personal protection equipment because of the lack of knowledge about the level of toxicity of those
metals. The report alsoshows that in 2019, there was an estimation of 50 tonnes of mercuryis lost
everyyeardue to informal recycling. Moreover, there are gases released from electrics like fridges
and air conditioning equal to 98m tonnes of atmosphericcarbon dioxide. Thisamount of gasesis
close to the national emissions of Belgium. Maria Neira, at the World Health Organization said that 1
in 4 children die because of the pollution. In 2018, the ITU seta goal to reach from 17% of electronic
waste beingrecycled to 30%. It was said that this goal is not realisticatall. An argumentto sustain
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the above idea, isthat from 193 United Stated only 78 have e-waste legislationin place. (Carrington,
2020).

A recentindepth study was conducted and the study shows that many countries did notreach the

target of WEEE Collection. Three factors have beenidentified that make it difficult to reach the
collectiontargetasitfollows:

- The waste flows outside the formal collection system

- Legislationregarding e-waste collection was implemented but not efficient. Some countries
have implemented a mandatory handover of WEEE of the households. This legislation seems
to create a successful mechanism, as the rate of collection hasincreased afterit was
implemented. In comparison, there are countries that use financial incentives to collect e -
waste. The rate of collectionin the countries thatare usingthe second method have also
increased, butthe incentives are high and this method can not be applied in loweconomy
countries.

- Economicor cultural factors (Balde,2020)

i~
6.0-7.0

&l The other flows ki

™ ™ ™ ™
b | 21 1.4 0.5-1.4 1.0-2.0
kg/inh kg/inh kg/inh “ kg/inh

Metal scrap Waste bin Nlegal exports of Exports
WEEE outside the EU for reuse

Figure 3

The figure above shows that fromall electrical and electronicwaste, 2.1 kg/inh will end up in metal
scrap sitesand will not be declared as WEEE. Moreover, they will be treated atthose sites which do
not comply with the WEEE Directive requirements. 1.4kg/inh of e-waste ends up in the waste bin
and beingincinerated orlandfilled. Noresources are being collected forre-use and huge negative

impact on the environment. There are alsoillegal exports outside of the EU between0.5to0 1.4
kg/inh. (Balde,2020)
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Accordingto the International Electrotechnical Commision (IEC), in 2019 53,6 million tonnes of e -
waste was generated. Moreover, the statisticshows that, by 2030, 74,7 millions of tonnes of e-waste
will be generated. The amount of e-waste is huge and the impact that e-waste has on the
environmentisvery bad. Furthermore, itis estimated that only one third of e-waste is handled by
official channels and properly disposed. (IEC, 2021)

Anotherreportshows that Asia was the biggest generator of e-waste in 2019 with a rate of nearly
25Mt. America has generated 13Mt and Europe 12Mt. The figure below shows the amount of
generated e-waste and the amount of e-waste that was recycled properly. (Chanthadavong, 2020)
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Figure 5
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Only 17,4% of e-waste was collected and properly recycled in 2019. The rest of the e-waste was lost.
Resources such as gold, silver, copperworth $57 billion were lost. They ended up burning or
dumped. Action needs to be taken and world’s climate experts have also announced thatif no action
will be taken the impact on the environmentand health will be huge andirreversible.
(Chanthadavong, 2020)

The pandemicwas anotherfactor that caused an increase in the rate of e-waste. Many people had
to work from home and did not have the right equipment to work with and ended up buying new
devices. As Arora states, “newconsumers, more junk”. Itis expected even asharperincrease of e -
waste. Legislation and mechanisms of properrecyclingneed to be implemented. There are many
countries with low or middle income do not have e-waste managementinfrastructure. Itis
importantthattheyimplementthe infrastructure because they are inthe process of developing and
thereisan increase indemandforelectricals and soonthere will be anincrease in e-waste. It will be
easierif people will be educated to dispose e-waste properly from the beginning, and there will be
no loss of resources. (Arora, 2020)

Impact on health

E-waste has also an impact on people’s health. Electronics contain hazardous materials. When the
components are extracted, worker’s health can be affected if no PPEis used.

- Forinstance, arsenicisahazardous material. This can be foundin light emitting diodes and
exposure toitcan cause skin diseases and can also decrease nerve conduction velocity.

- Bariumis anotherhazardous material anditcan be foundin spark plugs, fluorescent|amps
and in CRT monitors. Exposure to barium can cause brain swelling, muscle weakness,
damage to the heart, liverand spleen.

- Beryllium can cause chronicberyllium disease and skin disease.

- Flameretardants are also usedin electronics and they release toxicemissions that can lead
to severe hormonal disorder or cancer.

- Cadmium can be foundin batteries. Continuous lowlevel exposure can lead to kidney
disease orbones brittleness. Moreover, if workersinhaleit, cadmium presentinthe air will
lead to lungcancer.

- Hexavalentchromium can be foundin metal parts as an anti-corrosive coating on screws,
rivets, bolts, frames, etc. Thisis very dangerous asit can be easily absorbed by the body and
it will cause damage to the DNA.

- Lead can alsobe foundinbatteries and cable sheating. Exposure to this can cause: diarrhea,
vomiting, convulsions, damage to the kidney, damage to reproductive system, anemia,
increased blood pressureand miscarriage. Children are the most vulnerable to this, asitcan
cause damage to the nervous connections and brain disorders.

- Mercury isusedfor switches, thermostats, batteries and fluorescent lamps. Exposure to
mercury can lead to damages to central nervous system and kidney.

- Polyvinylchlorideisfoundinthe plasticcomponentsanditis considered carcinogen and
toxicto reproductive system.

- Phthalate estersare agroup of chemicals. They are used to softenthe PVCand they can
cause asthmatic problems and allergicreactions to children. (CIEL, 2015)

There are many hazardous componentsin electronics and they can cause serious health problems.
There was a study conductedin Chinaand there were 2 e-waste recycling pointsin different places.
One of them was in Guiyu and it was an informal e-waste recycling place. The otherrecycling place
was in Xiamen and it was a controlled environment. The outcome of the experiment was that
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women livingin Guiyu are four times higherrisk of stillbirth compared to women from Xiamen. This
isagainstthe Human Rights. Article 6 of the ICCPR, states that “every human beinghasthe inherent
rightto life. Thisright shall be protected by law. No one shall be arbitrarily deprived of his life.”
Moreover, Rights of the Child also states that “every child has the inherentrightto life and that the
survival and development of the child is ensured to the maximum extent possible”. Article 24 of the
Rights of the Child, also states that children have the rightto enjoy the highest standards of health.
Moreover, itistaken into consideration the dangers and risk of pollution. The International
Covenanton Economic, Social and Cultural Rights under Article 10, states that special measures of
protection to be taken on behalf of all children. The right to food was also established by the
Universal Declaration of the Human Rights. Everyone has the right of an adequate livingand
includingfood and water. There are sites of e-waste recycling do not followthe rules and toxic
components end upinthe air, soil, etc. People will then eat vegetables grown in the contaminated
soiland get ill. Furthermore, workers also have theirrights. People who work in sites that do not
comply to the rules have the right to remove themselves from danger. They also have the right to
information and they should be informed about the chemicals they work with. They should be
informed about their hazardous properties, precautionary measures, education and training. (CIEL,
2015)

United Nations Environment Programme made publican article in 2015. E-waste was an issue by
that time already. In 2015, 90% of the world’s e-waste was just dumped and not recycled. INTERPOL
estimated the price of atone on e-waste at $500 and a total of $12 to $18 billion annually. This
report has also had a prediction of how many tones of e-waste will be generated by 2017. The
forecastsaid that by 2017 there will be around 50million tones. The estimation was correct.
Moreover, export of hazardous waste from EU or Organisation for Economic Cooperation and
Development (OECD) to non-OECD countriesis banned. However, thousands of tones will be
shipped anyway. They are declared as second-hand goods. The smuggling techniques take place all
overthe world and needsto be stopped. The key destinations are poor countries mainly from Asia
and Africa. Forinstance, in West Africathe mainrecipients are Ghana, Nigeria, Cote d’Ivoire and the
republicof Congo. While in Asiathe key recipients are China, Hong Kong, Pakistan, India, Bangladesh
and Vietnam. (UN, 2015)

People’s healthis notthe only thing affected by the hazardous elements. They have a negative
impact on the entire ecosystem. The airis contaminated by the dust and large particulates created
when electronics are being dismantled and shredded. Then workers that do not have PPE are
directly exposedtothe polluted air by inhalingit. This can cause lungcancer, chronic bronchitis and
the entire respiratory system can be affected. The contaminated air will then affect the entire
ecosystem by water quality, soil chemistry and plant species. Even if electronics will not be shredded
but burnt, there will be fine particles released into the air. (Wilson, 2016)

The soil can be contaminated in two ways:

- Directly by disposing e-waste in landfills
- Indirectly by irrigation with contaminated water.

Contaminated soil will disrupt biodiversity and ecosystem balance. This will resultin evolution of
toxicplants that will be consumed by animals or human beings and their health will again be
affected.

The water can also be contaminated in the same ways as the soil. People drinking the contaminated
water, usingthe water for bath or eating fish from that water can face severe health problems. For
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instance, there are places where wateris undrinkable such as Mandoli, in India. The level of mercury
inthat water is 710 times the limit recommended by the Indian government. It can have a huge
impact on the nervous, the reproductive systems and the organs. Avery important thingto mention
isthat all hazardous substances do not degrade but they will persistin the soil/water/airand create
an exposure risk even miles away from the contamination point. (Wilson, 2016)

Itis estimated that 100 million people’s health worldwide is affected by the toxins. In orderto
minimise the risks, there are afew stepsthat need to be taken. A properformal electronic waste
recycling process requires alongerprocess to obtainthe resources that can be re-used without
affecting worker’s health orthe environment. Because electronics are made of a variety of materials
such as plastic, metal and glass there will be many steps to followin order to conductan efficient
recycling. The recycling process can eighter be made by workers or mechanisms can be used for this
processand no human being will be exposed to toxicelements. (Greentumble, 2015)

In a formal recycling process, the next steps should be followed:

- Collectionandtransportation. Thisstepisalongand quite difficult step asitis still hard to
find collection bins forthe required materials.

- Sortingisthefirststepto follow, afterelectronics arrive at recycling points. Usually,
electronics are beingsortedinto the specifictechnology categories. Not all devices are being
made with the same materials. Forinstance, aTV will be made of different components
comparingto a mobile phone. Becausethey have different elements, the re cycling process
will also be differentand thatis why it is so important to sort the devices beforestarting
recyclingthem. Even mobile phones contain different materials. Forinstance an Iphone 4
will have different elementsthan an lphone X.

- Thenextstepisshreddingandthe materials have to be shred down into pieces

- Separation:inthisstepa magnetwill be usedto separate outthe variations of the precious
metals. After separation, the materials will be meltdown and given anotherformthatallows
the material to be re-used. (Green Coast, 2022)

- Thereisalso a water separation afterwards. This will separate plasticfrom glass. (Recicling
View, 2022)

The informal recyclingis usually made by waste pickers. They are individuals or organizationsinthe
private sectorthat collect, sort, recycle, reuse orsell the materials collected. Informalrecyclinghas a
bigger percentage than formal recyclingin most countries. Anyway, lowormediumincome
countriesstill have avery lowpercentage of both formal and informal recycling. Forinstance only
36% of waste is collected inthose countries. There isafigure belowthat shows the low percentage
on electronicwaste collectioninlowand mediumincome cities from China. The figure also shows
that informal recycling has a higherrate than formal recycling. (Gutberlet, 2018)
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Figure 6

There are only a fewcities across the countriesthat have formal recycling. The only option leftis
informal recycling. People who collect forinformal recycling are usually poor people who only have
this work option available. Theirsalaries are very low, they do not have access to state-sponsored or
social protection schemes. They are exploited, they face intimidation and stigmatization. The
number of people who collect waste informally is approximately 0.5to 2% of the urban population.
In otherwords, approximately 12.5to 56 million people worldwide. Most of them are in China.
Chinaisalso one of the biggest e-waste generator. Another countries where waste pickers numberis
high are Indiaand Brazil. Moreover, a research conducted in Brazil, shows that waste pickers save
the country to $0.5 to $1 billion every year. Waste pickers are vital playersin the world economy.
They save the planetand help the economy. Countries around the world need toimprove waste
management. Governments may implementformal recyclingand encourage waste pickers to
engage indialogue with the Governments, in orderto planand implement aformal recycling system.
Specificlegislation and policies can be implemented to help micro-enterprises and associations
develop. Awarenessisanotherkeythinginimplementingaformal recycling. peopleneed to be
aware of the health and environment damages that e-waste can cause if not properly recycled.
People should also be encouraged to appreciate waste pickers as they play a keyroleinthe hole
process. (Gutberlet, 2018)

Anotherway of improving the e-waste problem around the world is to educate people tore-use a
device, togive itto anothermemberof family orsell itfor moneyinstead of throwing it away.

Throwaway culture

This culture has a negative impact on society. The culture drives peopleto throwaway many things
such as electronics orany other goods. This culture is identified by specificbehaviours such as:

- Buyingthingsthatare not needed
- Buyingthingsjustto keep up with the trend. Forinstance, many people upgrade their phone
everyyeareveniftheirold phoneisfully functionable
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- Averyinteresting behaviouris buying status symbolgoods. Forinstance, many people buy
Apple laptops as a status symbol without taking into consideration security, battery lifeor
any othertechnical aspect. (Rexroth, 2022)

Throwaway culture itself can be thrown away. This culture encourages people to throw away
fully functioning devices. Forinstance, Sonosis atech company that wanted to make people buy
new speakers. Sonos offered 30% discount for people who pushed a “recycle mode’” button for
old speakers. Evenif the old speakers were functioning, once someone pressed the button their
old speakers became disabled. Thereare many othersimilarsituations where companies have
triedto make people buy theirnew products. Apple and Samsung, were fined in 2018 for
slowing down devices and force people buy newmodels of phones. They “create’” anewmodel
of phone everyyear. The quality of the devicesis similar ormaybe not as good as the old
models, butthe newdesign makes people buy them. thisisalso knownas planned
obsolescence. The negative impact of the throwaway culture is affecting the environment and
economy. Many fully functional devices end up on landfills and contaminates the environment.
Moreover, reports showthat a good implemented formal recycling syste m could preventone
million tonnes of waste from ending up on landfills. The system can also save 14 milliontonnes
of CO2 emissions. (Tiefenbrun, 2017)

When should people consider replacing theirmobile phone?

A mobile phone lifespan averageis 2 to 4 years. The battery capacity of the most smartphones
significantly decreases after 3years. The hardware will be outdated and there will be issues
when trying to access modern applications. Thereare smartphonesthat can last more than4
years, butit also depends onthe way it was used and looked after. Inorderto keepa

smartphone fora longertime, there are a fewfactors that need to be takeninto consideration,
such as:

- The damage that the device hasitisa crucial factor. If the phone has no damage and all
components are functioning, then the phone may lastlonger. Butif the phone hasa crack on
the screenit dependsonhowbigthe crack is. If the damage of the screenisonlyona small
area, thenthereislittle tono impact on the device. When the device takes more thana
guarter of the screen and there are dead pixels, then the lifespan of the device is affected by
this. In most cases, screens can be replaced and phones will continue to function.

- Anotherfactorto be takeninto considerationis the health of the battery. All batteries have
approximatively 300 to 500 charge cycles. Thisis calculated as 16 months of usage. After 500
charge cycles the capacity of the batteryislow. The good thingisthat batteries can be
replaced.

- Outdated hardware and outdated software is another factor that can influence the life span
of the device. Most smartphones are not able to run the up-to-date version of operating
system after some time. Usually, Android phones have newsystem and security update at 2-
3 years and Apple hasthe update at 5-7 years. (Chngin, 2022)

The approximate lifespan of each smartphone accordingto brandis:

- Smartphoneslifespanis 2-4years. They become non functional because of theirbattery or
outdated hardware which is not able to support new versions of operating systems.

- Iphonesestimated lifespanis4to 10 years. Iphones are described as durable phones. They
become less functional because of their battery or when hardware can nolongersupport
new versions of operating systems.
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- Samsungphoneshave alifespan of 3 to 6 years. The causes of becoming non functional
usuallyisthe battery, nolongerfunctioning ports or outdated operating system.

- Huaweiphones normally last between 2to 4 years. The most common cause to replace a
Huawei is the health of the battery. Their batteries become week aftera couple of years of
usage.

- Xiaomiphonesare notas expensive as SamsungorApple phones. Anyway, theirlifespanis
estimatedto 2 to 4 years (decentlifespan forthe low price). The most common issue that
made the phone non functional was the touchscreen getting stuck.

- Oppois anotherbrand of phonesandtheirlifespanis estimated tobe between2to 3 years.
(Chngin, 2022)

Tipsto keep a mobile phone foralongerperiod of time are:

- Do not use all storage and RAM capabilities. This will cause lagtimes

- Inorderto protect the phone, a screen protectorand a protection case will be needed.

- ltisrecommendedtoavoid software updates after 2generations. After 2 generations, the
new version of operating system will no longer be compatible with the hardware.
Companies avoid making newversions of operating systems compatible with old phones
because a lot of people will keep using theirold phonesinstead of buying the newest
models.

- Anothertip formakingthe lifespan of aphone longeristo power down regularly. This will
helpthe phone run more efficiently

- Use good charging practices. According to the report, it isa myth that by leaving you phone
to charge fora longer period of time (forinstance, over the night) will affect the health of
the battery. But an interesting thing, is that chargingthe phone when the percentage is 25%
orlessitis bad, comparingto chargingthe phone whenthe batteryis 75% charged. It isalso
mentioned inthe report that by charging the prone at 25% will give you 500 fully powered
charges, while by charging the phone at 75% will give you 2500 fully powered charges. In
otherwords, the battery will last longerifit is charged for a few minutes on and off during
the day, instead of fully charges.

- Anothertipto keepaphoneforlongeristo avoid viruses and malware. To avoid viruses and
malware, it isrecommended to avoid downloading apps. If anyway the phone got a virus,
the way to getrid of itisto resetthe phoneifitis an Android orto take it into safe mode
and delete the offendingappifitisan Iphone. (Chavez, 2022)

Artefact

The artefact is a prototype of a web app that can be developedinorderto encourage reusing
theirdevices orkeeping them forlonger. Because many people throwaway their device just
because they have little scratch or because the battery does notlastas itused to be, the web
app created will help peopledecideif to keep the device forlonger. The aim of the appis to
encourage people to keep theirdevices foraslongas they are not completely damaged. In order
to geta response, people need to answer a few questions about theirdevice: forinstance, “For
how long did you have the device”. all devices have alifespananditis easiertotake a decision
by knowing this aspect. Another question to be answered is “what type of damage your device
has?”’. According to the answer given thenthe app will come back with a decision. Forexample,
if you droppedthe phone in waterand you have had the device for more than itslifespan thenit
ismore likely thatyou will geta decisionto geta new device, butif apersonwith a new brand
phone will want a decision because of alittle scratch thenitis more likely that they will be
encouragedto keep theirdevice.
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Check my worth

1. What device do you use?
@®@T1v OPC O Laptop O Phone

2. Since when you use this phone?

years

3. How is the phone damaged?

@® Hardware damage (O Software damage (O Liquid damage

Figure 7

You can keep your device
Figure 8

You can replace your device
Figure 9

The artefact was createdin Visual studio code using HTML, CSS and Javascript. The figures below
representsome code snippets used to create the webb app:
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Figure 10

onclick="checkQuiz ()" class=
Check

center items er”
You can keep your device

nter item ter”
u can replace your device

In the figure belowthere isa code snippetform javascript page.

Figure 11

good = document.getElementById(
bad = document.getElementById("

if(damage = id") {
bad.c List.remove( 'hidden

ist.remove( 'hi

There are alsothree steps that companies can take to avoid electronicwaste when not really
needed:

Reduce. This step encourages buying used devices instead of buying newdevices all the
time. Ifall enterprises will buy used devices this will reduce the amount of electronic waste.
Repair. This step encourages repairing the existing devices. Many companies throw away
devicesjust because theirscreenis broken orbattery does notlastas longas it used to. Both
screen and battery can be replaced and the devices can be used for longer. If many
companies and people will repairtheirdevicesinstead of replacingthem so many resources
can be saved

Recycle. In case the device cannolongerbe used, it can be replaced and the old device
should be recycled. People and companies are encouraged to recycle the devices.
Components of adevice thatentera formal recycling process can be re-used without
polluting. (Gibbons, 2021)

Geneva Environment Network has proposed anewcircularapproach for electronics. This
circularvisionforelectronicsincludes designers, manufacturers, investors, traders, miners, raw
material producers, consumers, policy makers, etcto have a role to playin reducing electronic
waste. As the figure belowshows:

- The designs of the devices should take into consideration durability of the device, reuse, safe
recycling, and the most hazardous substances to be taken out or replacedif possible.
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- The circular approach has also mentioned that policies should be implemented in order to
encourage recycling. Moreover, all electronic waste should be treated by the formal sectorand
extracted materialsto be keptat a high quality.

- Anotherfactorofthe circularapproach isto reintegrate extracted materialsinto newdevices.

- Repairdevices and give themasecondand evena third life. This approach encourages people
and enterprisestorepairtheirdevices

- The last step of this approach is collection of end of life devices by formalized workers only.
(Geneva, 2022)

A NEW CIRCULAR VISION
FOR

Reintegration of
manutacturing scrap
Scrap metal from
s
inio Rew components. Repair, second life and durabity
Products last longer and have
second or third lives aided by
advanced refurbishment and repair
and efficiont second hand markets.
Some products sold as a service.
O
and
Policies 1o encourage recycling, and
the integration of recycled content into
now products. High tech recycling
extracts broad range of materials and
keeps them at the highest quality. All
o-wasto troated by the formal sector.
Higher product collection and

Figure 12

Legislation

A reportshows that thereis a lack of electronicwaste legislation around the world.

Governments should legislation, regulations and standards to be followed to ensure the
economicbenefits fromrecycling. (Ye, 2011)

In Europe it was developed the European WEEE Directive 2002. This legislationis supposed to
help managing end of life electronics and improve collection and efficiency of recycling process.
(Kumar, 2017)

Basel Convention was launched with the purpose of protectinghuman health and the
environment from toxicelements such as mercury, lead, flame retardants, etc. The convention’s
main purpose is to control the movements of hazardous wastes and the way they are being
disposed. As part of Basel Convention, PACE (Partnership for Action on Computing Equipme nt)
was alsolaunched. Thisisa partnership between governments, industry leaders, non -
governmental organizations and other organizations to deal with refurbishment, recycling and
disposal of end of life equipment. The Mobile Phone Partnership Initiative (MPPI) was also
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launched and underthisinitiative, 5technical guidelines were developed. Moreover, a E-waste
Coalition was created by seven United Nations that have signed the letter of intentto
collaborate, build partnership and support each otherregarding WEEE challenge. (Geneva
Environment Network, 2022)

In Japan, a law underHome Appliances Recycling Law came into effect. Underthis law, people
are supposedto send appliances such as refrigerators, air conditioners and washing mashines
back to companies whentheyare end of life. Thisis a good measure of formal recycling. (Nair,
2021)

Thereisanotheract called, Electronic Waste Recycling Act 2004 (California). This act was used to
establish arecycling program. Under this act, all consumers who bought a video display device,
are supposedtoreturnit. Moreover, when they have bought the device they paid an extrafee
which was used to pay formal electronicwaste recyclers. (E-waste, 2020)

ROHS stands for Restriction of Hazardous Substances and this act bans the use of hazardous
substances forelectronics and electrics. (E-waste, 2020)

Anotherstandard that will help in organizing areduced waste management cost, while
protectingthe environmentis ISO 14001. Thisstandard will guid on how to implementlaws and
regulations foraformal waste management. (1SO, 2022)

Forecast of E-waste Management Market

The global electronicwaste management market size was valued at $49 millionin 2020. Itis
estimated torise at $143 million by 2028. It is estimated thatin the future, 60% of the
organizationsand businesses are planningto allowemployees to work from home. Work from
home policies were implemented and all businesses and organizations are encouraged to adopt
mobile devices. This will lowerthe rate of buying oradoption of IT equipment. The reportalso
shows that in 2020, when the pandemicstarted and many people had to work from home,
approximately 29% of desktop PCwere abandoned in offices. Moreover, itis estimated that 23%
of the PCwill not be required nextyear. (Nair, 2021)

As electronics contain precious metals such as gold, silver, copper, etc. The metals have a high
price but because the productionis huge, there is ashortage of the metals and their prices keeps
increasing. This has alsoincreased the need tore-use the metals. Moreover, the cost of repairing
a deviceis morethanto get a newone. As people preferto buy newdevices instead of fixing the
old ones, the forecast estimates a continuousrise in the electronicwaste. Inthe reportitis
suggested the setup network of collection zones. (Nair, 2021)

The forecastalso describes howAsiais considered to be the e-waste management market. This
isa result of two main factors that are happeningin Asia:

- Continuousinnovations
- Declinein prices of products

Those factors have alsoinfluenced the lifespan of electronicdevices. Moreover, there was an

increase in people upgrading theirdevices as they have had anincome increase asit is statedin the
report. (Nair, 2021)

Afterthe Covid outbreak, the number of electronics waste have significantly increase. Businesses

took this opportunitiestoinvestintorecycling. Forinstance, PetonicInfotech hasannounced an
investment of half amillion dollarin Prometheus e-waste recycling. This investment’s main purpose
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isto minimise the electronicwaste issue from India. The main two factors that keep recycling down
in many countries such as Indiaare: the high cost of recyclingand not many collection zones. (Nair,
2021)

The first E-waste Echo Park was created in Delhito help minimise the e-wasteandto help mange
electronicwaste. The main purpose of this Echo friendly parkisto recycle, refurbish and dismantle
electronicwaste butina safe manner. This parkis a great way of educating peopleaboutelectronic
waste recycling. This park was made in Delhi because thisisacity that generates a huge amount of
electronicwaste and it is not recycled in a formal way. The park was made in Delhi to prove the
beneficial tothe city and to the citizens. The e-waste will nolongerend up inthe garbage and it will
be recycled. The park will provide infrastructure, training and instruments. (Tentaran, 2022)

As mentioned above, Indiais facinga huge problem with electronicwaste atthe moment. Between
50 and 80% of America’s electronicwaste is sent to Indiaand other countries. At the beginning of
this processit was seen as a blessing. This sector has created 25.000 work places onlyin Delhi.The
devices contain precious metals such as gold, silver, copper, etc. The negativethingis that children
are also beinginvolvedinto dismantling the units. Another negative thingis that both children and
adultsdo notwear any PPE and are directly affected by the hazardous elements. There is little
knowledge about the healthimplications of these workers. Most of the workers are not aware of the
risks when exposing themselves without PPE to the toxicelements. Most of them did not have a
training but they carry out dangerous procedures. (Kishore, 2010)

There are initiatives such as Extended Producer Responsibility (EPR), Design for Environment
(DfE), Reduce, Reuse, Recycle (3Rs). These initiatives encourage the consumers to dispose their
end of live formally and if the device canstill be used these initiatives will encourage the
consumerto use the same device, orsellitto someone who can use it, instead of throwing away
a functional device. Moreover, theseinitiatives encourage people to adopt sustainable
consumer habits. Itis clear that countries like India will not followthis path straight away.
Usually, only developed countries adopt this initiatives that easy. There are some factors that
make it difficult for some countries to adopt thislifestyleso easy: forinstance, lack of
infrastructure represents animpedimentinadopting theseinitiatives. Lack of appropriate
legislationisanotherfactorthat makesitdifficult for poor countriesto followthisrules.
Furthermore, the lack of description of the roles and responsibilities of stakeholders and
institutions involved, was criticised. Itis easiertofollowthe rules when everythingis organised
and everyone knows theirresponsibilities. (Manish, 2019)

It is estimated that 50 million tonnes of electronic waste was generatedin 2018. Less than 20%
of thisamount of waste was recycled. There is no reports or evidence of what has happened
with the other40 million tonnes of electronicwaste. It could have been burntfor resources
recovery or it was illegally traded. Thereare norecords of what happened with this huge
amount of electronicwaste. (Manish, 2019)

Records show that thereisa 5 to 10 percentincrease everyyearin electronicwaste but the
recyclingrate are slowly increasing. Electronic waste keeps being shipped to countries like Peru,
Ghana, Nigeria, India, Pakistan and China. They represent the biggest recipients of electronic
waste at the moment. The situationinIndia, discussed above has bee n confirmed by the reports
that show Indiaranking 177 out of 180 countries on the Environmental Performance Index 2018.
Indiais at the bottom due to poor performance inthe environment health policy and the high
number of deaths due to air pollution. Moreover, children that work in these recycling centres
spend between 8to 10 hours extracting resourced fromthe electronics. Furthermore, it has
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beendiscovered thatfour metrocities of Indiasuch as New Delhi, Kolkata, Mumbai and Chennai
have theirsoil infestated with heavy metals. (Manish, 2019)

Accordingto Widmer, “environmental protection for health and aestheticreasonsis aluxury of the

rich.” He also mentionsthatin developing countries, moralityis such agreat problem. (Widmer,
2005)

Global Transboundary E-waste Flows

Recentstudies have showed that the amount of electronicwaste in 2014 will be double by 2030.
This means that formal recycling should be putin place as soon as possible. Formal recyclingindudes
transportation. There are many illegal transports of e-waste goingon in the world. There is no track
and no one knows approximately howmany tonnes of e-waste are being transportedillegally to
other countries. The only thing that we know is that most of the illegally transported e-wasteis
labelled as electronics that can be repaired. This way there is no tax pay for transporting e -waste and
no rulestofollow. Recipient countries just keep collecting electronicwaste. There are mountains of
electronics that contain hazardous elements. Without knowing, their environment, as well as their
health, is affected just because they live close to the e-waste mountains. Only The Basel Convention
on the Control of Transboundary Movements of Hazardous Waste is the only global convention
regarding this type of transports at the moment. This makes it difficultto bringall the countries to
followthe same rules and to communicate dataregarding this type of transport. For instance, it
would be greatto know an approximate amount of illegal transports of e-waste in orderto know
how to tackle thisissue. Monitoringis avery good method of finding out about transboundary
movement of e-waste. Good data quality is very importantin finding the right solutions. All countries
should be encouraged to submit national reports where to provide as much data as possible. A
methodology should be putin place, in orderto establish estimations of electronicwaste illicit
shipments. Thisreportshowsthatin 2019, less than half of the member countries of the Basel
Convention have submitted data regarding controlled electronic waste shipments. Itisimpossible to
created consistent datasets when no data is available. (Balde, 2022)

Limitationtothe analysis:
There are many limitations to this analysis such as:

- Basel Convention National Reports have many gaps

- Falserecordsare made as formal records, in orderto hide illegalmovements of e -waste

- lllegal transports of E-waste and no reports at all

- Shipmentof wastesthat hide electronics (intentionally classified as metal scrap)

- Shipmentstotrading hubs (Honk Kongor Dubai) are not representative of the final
destination and the shipment can be counted twice which leads toinaccurate data

- Anotherlimitationisrepresented by price analyses of the records in the trade statistics.
There are many mistakes such as entering kg datainstead of tonnage and this can lead to
inaccurate data and unrealisticreports. (Balde, 2020)

As shownin the figure below, there are 1.8Mt controlled transboundary movements and 3.3Mt
uncontrolled transboundary movements. The difference is too big and rates of controlled
movements should be higherthan uncontrolled movements. (Balde, 2020)
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Regions like North America, Europe and East Asia have highincome regions and they have
developed e-waste managementinfrastructure. Thisis formal recycling, and those areas have the
highestrecyclingrates. Buteven if they have a high rate of formal recycling, itis not enough for the
amount of generated e-waste withinthoseareas. The rest of the waste has to be transported to
otherrecycling points. In comparisonto these areas, there are lowand middle income areas. they do
not have developed e-waste managementinfrastructure but they import huge amounts of electronic
waste causing damage to people health and damagesto the environment. (Balde, 2020)

In thisreportit is stated that practices of recyclinginlow income areas are poor. For instance, the
nonvaluable parts of the electronics do notgo to furtherrecycling, they end up on landfills and most
of the cases without authorization to be left on landfills as some contain hazardous elements. The
informal recyclingis made asitfollows: the electronicwaste is leftininappropriateareas (close to
residents, workers, schools), then the electronics are manually disassembled without using any PPE.
The net stepis collection of valuable materials and whatis not reusable is normally dumped in open
dumpingsites and left there where they cause damage to the soil, airwater. They have a huge
negative impact on the entire ecosystem and causing serious health problems to people who leave
around that specificarea. (Balde,2020)

Africa

Statistics showthat in Africa 0.03Mt of the 2.9Mt e-waste is beingtreated in environmentally sound
facilities. Moreover, the number shows that Africaisa netimporterandit isrecognized as a strong
informal recycling sector. The lack of proper legislation and finances to develop aformal recycling
system resultsin e-waste beingrecycled in aninadequate manner and the nonvaluable parts of the
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electronics end up beingburnorleftin opensitesand causing direct damage to everythingaround.
(Balde, 2020)

Africaprovide very littlereports to the Basel Convention. The lack of reportsindicates a low capacity

for environmentally sound treatment of e-waste and, anotherthingthat Africais tryingtoavoid, is
reportingthe presence of workersinthisinformal, inadequate sector. (Balde, 2020)

Anotheraspect presentedinthisreport was “cherry-picking”. Cherry-picking represents a quick
process of informal recycling, where only the valuable elements are being extracted and the non-

valuable elements remain mixed and hazardous components remain neglected and end up dumped
or burned. (Balde, 2020)

America

In America, only 1.2Mt of the 13.1Mt are documented as treated in environmentally sound facilities.
In central and South Americathereis a strong presence of the informal sector. North Americaseems
to manage well the electronicwaste amounts. Moreover, North Americaisthe onlyregiononthe
continent thatimports hazardous waste underthe Basel Convention. The United States has signed
the Basel Conventionin 1990. Thereis a huge gap inthe international goal. The United States made
it publicthatthey do not have enough domesticstatutory authority toimplement provisions. (Balde,
2022)

Asia

In Asia, 2.9 Mit of the 24,9Mt are beingtreatedin environmentally sound facilities. In Asia the
informal sector has a strong presence everywhere apart from high income countries. Thereisahuge
competitionin Asiabetween the formal recycling sectorand informal sector. This competition
betweenthe formal and informal sectors, increases the risk thate-waste isendingupin
uncontrolled dumpingsites. There is also a huge production of electronicelectronical equipment
because in Asia production costs less. (Balde, 2022)

Europe

Europe generates 12Mt of electronicwaste. 1.8Mt of the 12Mt are exported and report shows that
42% of the remaining electronicwaste is formally recycled. 42% is not an excellent percentage, but
comparingto otherareas, this percentage shows progress. This percentage was obtained as a result
of the advanced policy and regulatory framework. At the moment, Europe is both an exportand
import hotspot. Notall countries of Europe have developed laws and they have inadequate e -waste
managementinfrastructure. Butthere are a fewcountries thathave a well developed infrastructure.
These countries also have well developed standards for pre-processing and end-processing of the
electronicwaste. Moreover, the report shows that there are more areas in Europe that have the
capacity to treat hazardous waste. (Balde, 2022)

Westernand Northern Europe import discarded printed circuit boards. Europe attractsimports from
Southern Europe, Central and South Africa. Itis also related thatall regions of Europe have
uncontrolledillegal exports. Itis approximated a total of 1.3 Mt of exported e -waste. A tracking
study from Basel Action Network took place. 134 trackers were secretly hiddeninthe e-waste
exported from 10 European countries to take-back stations. The outcome of this experiment was
that 6% of the tracked waste were exported to Ghana, Honk Kong, Nigeria, Pakistan, Tanzania,
Thailand and Ukraine. More than half of these exports were illegal shipments. Another outcome of
thisexperimentisthat Europe is one of the main exporters of electronicwaste. Acordingto Blade, it
isimpossible to accurately estimate illegal electronic waste transports. (Balde,2022)
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INTERPOL states that one of the main routes of illegal exports from Europe is from Western Europe
to Western Africaand primarily to Nigeria. The shipments are not declared as e-waste but as used
electronics that can be reused. Inthose containers there actuallyare used still function electronics
and they get mixed with end of life devices. Moreover, INTERPOL stated thatitis difficult to detect
illegal shipments as they are not declared as electronicwaste and others will even provide false
reports of functionality tests. (INTERPOL, 2009)

Oceania

Oceania has a total of 0.7Mt of e-waste from which 0.6Mt is formally treated in environmentally
sound facilities. Oceaniais the second biggest e-waste generator per capita, with 16.1kg . Both
Australiaand NewZeeland account for almost all of theire-waste. In orderto keep developing, the
Australian Government hasimplemented a National Television and Recycling Scheme that offers
collectionandrecycling fortelevisions and computers. Theirtargetis 80% by 2026-2027. Australia
has also banned landfilling of e-waste. (Balde, 2022)

Recommendations:

- To keeptrack of WEEE collections

- Findlost flows of WEEE

- Implement measuresforreducing e-waste collection by metal scrap dealers

- Collaborate withlocal authorities to assess the E-waste in the waste bins

- Monitorre-use exports and identify illegal transports

- Implementingamandatory handover of WEEE

- Run campaignsto educate consumers

- Implementacoordination body between producers, recycles, retailers, publicauthorities,
customs, environmental inspection agencies and municipalities

- Setrealisticrate target collection

Conclusion

In conclusion, e-waste is a huge problem worldwide. The rates of generated e-wasterise very fast
while there isvery little progress regarding formal recycling. Huge amounts of precious metals end
up on landfills while other areas of the world mine forthem as they are so needed. Laws and
measures need tobe implementedin ordertoreduce theillegal exports,and leaving e-wasteon
ladfills. Safety measures need to be implemented for people who work with hazardous elements.
Thereisalso a huge need of very strict protocols to be followed to achieve formal recycling.
Educationisanother measure thatcand be takenin orderto spread awareness of the dangerthat
people are exposed to when living by or working with hazardous metals. People and companies can
alsobe encouragedto update and reuse their devices instead of throwing away things. Campaigns
against throwaway culture or campaignsto encourage recycling are soneeded.
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