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Executive Summary

The global e-waste crisis is rapidly escalating, with alarming increases in discarded
electronic products. This burgeoning issue is exacerbated by improper disposal methods,
leading to dire environmental and health repercussions, as evidenced in places like Guiyu,
China, and Agbogbloshie in Ghana. These regions have become notorious for the health

hazards posed to their residents due to incorrect e-waste handling.

Delving into the root causes of this crisis reveals a systemic challenge. Many developed
nations ship their e-waste to the Asia-Pacific region, leveraging cheaper disposal costs

but often overlooking the environmental and health consequences of such practices.

At the heart of the solution to this mounting crisis is the principle of circularity. Cinch
champions this approach, merging environmental stewardship with economic viability.
Through our innovative hardware leasing model, we ensure that electronic devices are
optimally utilised, refurbished, and re-used, minimising waste and the need for

production.

When devices reach the end of their functional lives, we collaborate with certified
e-waste recycling and disposal partners to guarantee responsible material recovery and

disposal. By prioritising the circular economy models, we can address the immediate

e-waste issue and lay the foundation for a sustainable, environmentally-conscious future.
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2.0

What is
Electronic
Waste?

Electronic waste or e-waste, refers

to discarded electronic devices and
components that have reached the
end of their useful life or are no longer
wanted by their owners.

As the digital revolution continues to
gain momentum, the proliferation of
electronic devices, from smartphones
and laptops to household appliances,
has seen a corresponding surge in the
generation of e-waste.
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2.1 Common Sources of E-Waste

4 )

Mobile Phones
and Smart Devices

Modern society is virtually inseparable from mobile

phones and smart devices. These devices have a

relatively short life span due to rapid technological

advancements and changing consumer preferences.

Components include:

- Batteries, often lithium-ion

+ Circuit boards containing precious metals

- Liquid crystal displays (LCDs) or organic
light-emitting diodes (OLEDs)

- Plastics and metal casings

/

Audio and
Music Devices

From traditional radios to modern bluetooth
speakers and headphones, audio devices are
ever-present. Key components include:

+ Sound processing chips

« Speakers or earpiece components

- Batteries or power systems

Computers
and Laptops

With the digitalization of work and entertainment,
computers and laptops have become household
staples. Their components range from:

+ Hard drives storing data

+ RAM modules for processing

» Motherboards with intricate circuitry

« Power supply units

- Laptop screens and desktop monitors

é Televisions

From bulky cathode ray tubes (CRTs) of the past
to modern slim LED and OLED screens, televisions
are among the largest contributors to e-waste.
They consist of:

+ Display panels, either LCD, LED, or OLED

+ Internal tuners and processors

+ Speakers and sound systems

» Plastic or metal frames

AN

@ Printers and Scanners

Used both at homes and in businesses, printers and
scanners are often discarded due to technological
obsolescence or mechanical failures. Their makeup
includes:

» Ink or toner cartridges

« Scanning components like CCD sensors

« Internal processors and memory

-

Gaming Consoles

With the rise of digital entertainment, gaming
consoles have gained immense popularity. Their
e-waste components consist of:

+ Optical drives for game discs

+ Graphic and sound processors

- Controllers with their own set of electronics

AN
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2.2 E-waste Pollutants

Beyond the visible exteriors of our devices lie intricate assemblies of metals,

chemicals, and other materials that give life to our tech. When improperly

disposed of, many of these components become pollutants which have a

negative impact on the environment and human health.

(

Persistent Organic Pollutants (POPs)

pose significant environmental threats as they resist
degradation. These compounds are used to create flame
retardant materials in electronic devices. They accumulate
in the environment, especially in water bodies, impacting
aquatic life and entering the food chain.

Dioxins

are toxic byproducts released when electronic waste is
burned. When introduced into the environment, dioxins
contaminate air, water, and soil while bioaccumulating in
marine life such as fish.

-

Heavy metals

are elements present in electronic components like
printed circuit boards, batteries, and switches. When these
substances come into contact with the environment, they
contaminate local water sources and bio-accumulate in
marine life.
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3.0

Effects of
Exposure to
E-waste

Electronic waste, when mishandled
or improperly disposed of, becomes
more than just discarded electronics;
it represents a grave source of
environmental and health hazards.

This complexity is further exacerbated by
the global dynamics of e-waste disposal.
For many companies in developed nations,
it's often economically advantageous to
ship off their electronic refuse to nations
in Asia and Africa where regulatory
frameworks are more lax.

Such practices can significantly

reduce the cost of recycling or disposal.
However, this outsourcing of e-waste
often results in unregulated dumpsites
in these countries, where rudimentary
methods of extraction, such as burning
cables to retrieve copper, release toxic
pollutants into the air, soil, and water.

These actions not only harm the
environment but also pose severe health
risks to local communities. The cost
savings for companies come at the
expense of environmental degradation
and public health in these more
vulnerable regions. Understanding

these risks is essential as it underscores
the importance of responsible e-waste
management.
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The table below delves deeper into the pollutants, where they can be found
in electronic waste, and their potential ecological exposure:

““ Ecomgical i

- Flame retardants for

- PBDEs . .

electronic equipment
- PBBs .

- Capacitors and

- PCBs .

electric motors
: ggggs Combustion byproduct
. PAHSs of e-waste components

Air, dust, water, soil, and food
- Printed circuit (bio-accumulative in fish and

boards
« Lead (Pb) - Batteries seafood)
+ Chromium (Cr) - Data tapes
- Copper (Cu) « Floppy disks
+ Cadmium (Cd) « Switches
+ Mercury (Hg) -+ Springs
« Zinc (Zn) « Connectors
« Nickel (Ni) « Semiconductor chips
« Lithium (Li) « Ink or toner from
- Barium (Ba) printers
- Beryllium (Be) - Liquid crystal display

(LCD) backlights
- Power supply units
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3.1 Complications Caused by
Exposure to E-waste Pollutants

Pollutant Source

Persistent Organic Flame retardants in
Pollutants (POPs) electronic devices

Dioxins Combustion, acid
leaching or shredding
of e-waste

Heavy Metals Conductors, circuit
boards, and batteries
in electronics

(Adapted from ref 2)

Effect

Contaminates localecosystems

Bio-accumulates in organisms leading
to human contamination

Prolonged exposure to humans
increases risk of cancer, reproductive
disorders, alteration of the immune
system

Leaches into the environment
Carcinogenic with prolonged exposure
leading to increased risk of cancer

Harmful when inhaled as dust

Contaminates the ecosystem and
water sources

Prolonged exposure causes neurological
damage and increases risk of cancer

Table 2: Effect of toxic chemicals from e-waste disposal
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3.2 Case Study Improper E-waste Disposal

Over the years, Guiyu, a former farming village in
China's Guangdong province, has undergone a stark
transformation. What was once a tranquil farming
community has evolved into the world's primary
dumping ground for discarded electronics.

This metamorphosis began in the 1990s when the allure
of potential profits from e-waste recycling began
drawing inentrepreneurs and workers.

As globalisation and consumerism surged, the demand
for electronics skyrocketed, subsequently leading to
increased e-waste. Guiyu's relatively lax regulations and
low labour costs made it an attractive destination for
the global disposal of unwanted electronic products.

Regrettably, Guiyu's situation is not unique. It stands
as a glaring example of the broader global challenge
of e-waste disposal.

Agbogbloshie in Ghana, for instance, is another such
site. Once a wetland, it is now one of the largest
informal electronic waste dumpsites in Africa.

Like Guiyu, Agbogbloshie attracts e-waste due to
cheap labour and the absence of strict environmental
regulations, further highlighting the urgent need for
international attention and sustainable solutions for
e-waste management.

The situation in Guiyu is a grim reminder of the
devastating consequences of improper e-waste disposal.
From the toxic fumes released by rudimentary recycling
practices to the alarming levels of lead contaminating the
very essence of life - water and air, the repercussions

are profound and far-reaching.

The tragic health outcomes, especially among children,
underscore the urgent need for global awareness and
action. E-waste disposal, if not coupled with responsible
management, can exact a heavy toll on both the
environment and people.
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3.2 Case Study Improper E-waste Disposal

Primitive and Hazardous .
Recycling Methods '

The main reason for the contamination in Guiyu is the
rudimentary recycling techniques employed. Lacking
modern recycling infrastructure, locals resort to:

+ Manually dismantling electronics, exposing them
directly to hazardous substances inside the devices.

« "Cooking" circuit boards over open flames, which
releases toxic fumes and residues.

+ Burning plastic components, leading to the release
of dioxins and other harmful pollutants.

+ Using corrosive acid baths by the riverbanks to

extract metals, which not only endangers the workers

but also pollutes the waterways.

Widespread Enviromental
Contamination

Lead, one of the primary pollutants in Guiyu has found
its way into the environment through the haphazard
recycling of e-waste:

» When electronics are broken down without proper
precautions, lead from soldered components gets
released.

 The burning of electronic components further
disperses lead into the air, which then settles on the
ground and water sources.

- A study conducted by The Basel Action Network (BAN)
revealed that lead levels in the river were 2,400 times
higher than World Health Organization (WHO) Drinking
Water Guidelines
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3.2 Case Study Improper E-waste Disposal

Health Complications

The health consequences are severe:

+ Children: Children, with their developing
systems, are particularly susceptible. Ingested
or inhaled lead particles can cause developmen-
tal issues, cognitive impairments, and physical
ailments. The Guardian reported that 80% of
children in Guiyu have dangerous levels of lead
in their blood.

» Adults: Chronic exposure in adults can lead to
neurological problems, reproductive issues, and
an array of other health challenges. A study
conducted by scientists in China found that the
risk of stillbirths in Guiyu is four times higher
compared to Xiamen
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E-waste
Disposal as
a Systemic
Challenge

The rise in e-waste has emerged not
just as an environmental concern, but
as a reflection of our societal values,
consumption patterns, and the intricate

web of global economics and policies
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4.1 The Projected Growth of
E-Waste in Asia-Pacific

United Kingdom
1,598

United States
6,918
\‘ AN Indonesia

Source Addition Information France Germany  India
United Nations University Worldwide; 2019 1,362 1,607 3,230
© Statista 2023

Brazil
2,143

The world produces 50 million tonnes of electronic
and electrical waste annually. E-waste generated in
Asia-Pacific will reach 23.71 million tonnes annually
by 2025.

Currently, China is the world’s largest producer of e-waste, at more than 10
million tonnes followed by the United States and India with 6 and 3 million
tonnes respectively.

In ASEAN about 12 million tonnes of e-waste is generated yearly. With South-
east Asia being touted as one of the world’s fastest growing regions, this should
come as no surprise.

These numbers are all only going to increase with time and many experts are
rightfully concerned about electronic waste overwhelming current waste dispos-
al infrastructures unless drastic action is taken.

Research by Statista estimates that e-waste generated in Asia-Pacific will reach
23.71 million tonnes annually by 2025. This is a significant increase of nearly 50%
when compared to 2016. And by 2025, Asia-Pacific will be responsible for
producing at least 40% of the world’s e-waste.
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4.1 The Projected Growth of E-Waste
in Asia-Pacific

Africa

Asia-Pacific

Eastern Europe

Latin America & Caribbean

U.S. & Canada

Western Europe and others
(except USA & Canada)

World 53.88

Generation in million metric tons

Source 2016 . 2025* Addition Information
Bureau of International Recycling Worldwide; 2016
© Statista 2023

Amount of e-scrap generated worldwide in 2016 and 202, by region (in million metric tons)
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II' he Disposable Culture: A Lack
of Incentive to Retain Electronics

In today's fast-paced technological landscape, consumers are constantly enticed
by the allure of the newest gadgets, often leading to a culture of disposability of

items that should

& cinch.com.sg

Lack of Repair Infrastructure

In many regions, there's a scarcity of facilities
or skilled personnel to repair broken or
malfunctioning electronics. Even when repair
services are available, they might be prohibi-
tively expensive or time-consuming,
discouraging consumers from using them.

Televisions, especially modern LED and OLED
models, are a prime example of devices that
are often more expensive to repair than
replace. A single malfunctioning part, like a
backlight or a display panel, can cost nearly
as much as a new TV when factoring in labour
costs. This economic imbalance discourages
repairs and leads to a higher turnover rate of
TVs.

While smartphones are essential in today's
digital age, they're also prone to screen
damages. In some cases, the cost of
replacing a high-end smartphone screen,
especially for flagship models from brands
like Samsung or Apple, can be exorbitant.

Consumers might find themselves weighing
the cost of the repair against purchasing a
new device, especially when other factors
like battery life degradation come into play.

whitepaper 2023 01
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Perceived Obsolescence

Perceived obsolescence is a marketing and
design strategy that encourages consumers
to believe a product is outdated and needs
replacement, even if it's still functional. This
concept plays a pivotal role in driving the
rapid turnover of electronic goods.

How a Disposable Culture Manifests

NS

v

Q 2P

Aesthetic Changes:
Aesthetic changes in newer
product models can render
older versions visually
outdated, despite similar

functional performance

Marketing and Advertising:
Advertisements highlight
new features of the latest
models, often creating a
perceived necessity for
upgrades with marginal
benefits

whitepaper 2023

Social Pressure:

The latest gadgets are
frequently viewed as status
symbols, leading to social
pressure that makes older,
functional devices feel
inadequate.




4.3 Corporate Disincentives for

Responsible E-Waste Disposal

G5
aia

Supply Chain Consumer Demand and
Complexities. Fast Product Cycles

©

S
R 22

Lack of Regulatory
Pressures

Cost Implications

(-Hy L\
i

Complex Composition Specialized Training
of E-Waste and Handling
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Circularity
as a Solution
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5.1 The Circular Economy Defined

The prevailing economic model that underpins global production and consumption patterns
is linear in nature. This model can be succinctly described as a "Take, Make, Dispose" system:
raw materials are extracted, processed into products, and subsequently discarded post-use.

Such a model, while efficient in the short term, does not account for long-term environmental
sustainability or the optimal utilisation of resources. A circular economy offers a robust
alternative to this linear model.

Rooted in the principles of sustainability and resource conservation, the circular economy
promotes a systemic approach to production and consumption.

It emphasises the importance of designing products and processes that minimise waste and

environmental impact, maximises the lifecycle of products, and supports the regeneration of
natural systems.

@ cinch.com.sg whitepaper 2023 01



Design Out Waste and Pollution:

In a circular economy, products are designed to minimise
waste. This means selecting materials that are durable,
non-toxic, and recyclable, and designing products in a
way that they can be easily repaired, refurbished, or
recycled at the end of their life.

Keep Products and Materials in Use :

Instead of discarding products when they become
obsolete or slightly damaged, the focus is on extending
their life. This can be achieved through repair, refur-
bishment, remanufacturing, or repurposing. By keeping
products in use for longer, we reduce the demand for
new products and the associated environmental costs
of production.

Regenerate Natural Systems:

Rather than just minimising harm to the environment,
a circular economy seeks to actively improve it. This
principle involves returning valuable nutrients to the
soil and other ecosystems, ensuring that even waste

has a purpose.

@ cinch.com.sg whitepaper 2023 01



6.0

How Cinch
Addresses
the E-waste
Challenge
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6.1 Complications Caused by
Exposure to E-waste Pollutants

Traditional business Devices returned to
operations often involve Cinch undergo a stringent
purchasing IT hardware refurbishment process,
outright, leading to rapid which involves rigorous data
device turnover and, wiping procedures, meticulous
consequently, a surge physical cleaning to ensure
in e-waste. Fortunately, hygiene, and comprehensive

our leasing model is
specially designed to
mitigate this.

hardware and software
checks. All of which
ensures that every
device feels as good as

CIRCULAR
ECONOMY

Through leasing,

15 new when it reaches you
businesses obtain the

Distribution

Residual
waste

By ensuring that
every device is used to its
maximum potential lifespan,

tech they need without

the long-term commitment
of ownership. This allows our
clients to sidestep the pitfalls we can reduce the need to
of technological obsolescence
as old devices can be returned

to Cinch to be refreshed,

constantly produce new
electronics, which lessens
resource depletion, environ-

refurbished, and leased out mental pollution, and elec-

. tronic waste accumulation.
again.

At the end of the device's service life, we partner with certified e-waste
recycling/disposal partners to ensure proper disposal.
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7.0
The Future of IT:
Sustainable,

Seamless and
Supported by
Cinch
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7.1 Benefits of Partnering with Cinch

Cost Efficiency: A Smart Investment Strategy

The initial investment to set up each workstation,
especially with the latest technology, can be a
significant cost, often exceeding $2000 per station.
Cinch's leasing model is a game-changer in this
scenario.

By eliminating these high upfront costs, businesses
can allocate resources more strategically, channelling
funds into avenues that foster expansion and innova-
tion. With Cinch, companies not only conserve cash
but also position themselves for a future-proof growth
strategy.

Quick and Hassle-Free Setup: Ready, Set, Go!

The logistics behind integrating new technology can
be daunting. Cinch streamlines this process, ensuring
businesses face minimal downtime. With leased IT
hardware, the setup is swift, efficient, and designed
to get teams up and running in no time.

Efficient Inventory Management:
Track with Ease

Managing and tracking individual hardware components
can be a logistical nightmare. Cinch alleviates this pain
point by offering robust inventory management
solutions. This relief allows companies to focus on their
core competencies rather than getting bogged down
with asset tracking.
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7.1 Benefits of Partnering with Cinch

Worry-Free Maintenance : Always at Peak
Performance

Hardware malfunctions are inevitable. But with
Cinch's leasing agreements, the worry of unexpected
repair costs becomes a thing of the past.

Maintenance, repair, and replacement services are
typically embedded in the agreement. Such provisions
ensure the hardware is consistently in its prime
condition. Moreover, a preconfigured solution for
workforces, both local and regional, acts as a safety
net, drastically minimising disruptions when tech
glitches surface.

Uniform Tech Stack: Consistency is Key

Inconsistent technology across teams can lead to
compatibility issues, resulting in reduced efficiency.
Cinch's leasing model guarantees a standardised tech
stack for all employees, promoting a harmonised

workflow and mitigating discrepancies in
performance levels.

& cinch.com.sg

IT Managed Service Solution:
One-stop Tech Expertise

Juggling multiple vendors and service providers can

be overwhelming. Cinch simplifies this with its compre-
hensive IT managed service solutions. This single point
of contact approach ensures that businesses have a
trusted partner for all theirtech needs, from hardware
queries to software support.
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8.0 Conclusion

Humanity’s reliance on electronic devices has given rise to an unprecedented volume of
discarded electronics and countless tonnes of electronic waste. Left unchecked, this has the
potential to become a severe ecological disaster with long-lasting consequences.

Yet, as daunting as the e-waste challenge may appear, it also presents an opportunity for
businesses to adopt sustainable practices, align with consumer demands for eco-responsibility,
and contribute positively to our global ecosystem.

At Cinch, we pave the way forward by offering solutions that
not only address the immediate concerns surrounding e-waste
but also redefine how businesses perceive and interact with
technology.

By understanding the gravity of the e-waste issue and embracing responsible technology
management practices, businesses can ensure a more sustainable future. A future where
technology and environmental stewardship go hand in hand, creating a world where innovation
thrives without compromising the health of our planet.

References
01486 wA i . i i/S0195925509001486
i i/S0304389421027618 wA i 0304389421027618
‘www.mdpi.com/2071-1050/13/9/5302 ‘www.mdpi.com/2071-1050/13/9/5302
(o 160105213950, {o} D02920133_ewaste09.html https://webarChlvecrg/web/20160105213950/mtp 11 133_ewaste09.html
https:, i -guiyu-city-under-change https://www. -guiyu-city-under-change
ps 19-05. he-rich-world-s-el i dumped-in-gh: https: 019-05 1d-s-el i ped-in-gh
ps )080309044103/http: ban.org/E-wa i pdf https://web.archive.org/web/20080309044103/http://www.ban pdf
009/sep/21/global-fly-tipping-toxic-waste 200! Ll fly-tipping:

ps:
https://pubmed.ncbi.nim.nih.gov/22198181/

unep.

ps:
https://pubmed.ncbi.nim.nih.gov/22198181/
o

P P gt https: un: P g

http: i Y is-imp: ps: imp:
P/ statist: 57/global- P by-reg ps:) statista. 'global P by-regi
https://w hy-ph pensi pl https://ww hy-ph P pl
o leshtml perceived definiti les html
p: dation.org/what-i i y ps:
g /2018/0 e ycling. /2018/0
https://guides library.illinois.edu/c.php?g=347670&p=2344606 https://guides library.illinois.edu/c.php?g=3476708p=2344606
p: .Nea.gov. d- https:) nea.gov. i
p: dati https://

& cinch.com.sg whitepaper 2023 01



