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While the electronics industry has taken several steps in the right direction, crucial and growing problems
remain. The massive quantity of dirty energy used in the manufacture of electronics – mainly by suppliers in
East Asia – has not yet been properly addressed. While the elimination of the worst hazardous substances
from products by leading electronics brands can be judged as a partial success, many major companies
are still lagging behind. Large quantities of hazardous PVC are still used in electric cables for PCs and TVs in
particular. These dangerous substances will remain in discarded e-waste for many years.
Toxic e-waste is predicted to grow to 65.4 million metric tons in 2017. The recycling of this e-waste becomes
even more problematic when it is exported to countries in the Global South where dangerous backyard
recycling often takes place, posing great health risks to the local communities. While electronic take-back
programmes are growing, the speed of collection cannot keep pace with the rate of consumption. In 2013
alone 1.8 billion mobile phones were sold globally, and it is predicted that sales of the most popular gadgets
(mobiles, tablets and PCs) will increase by 6% to almost 2.5 billion products in 2014. This worldwide growth
in consumption is multiplying the environmental and human health problems associated with an electronics
industry currently built on an unsustainable model.

Eliminating hazardous substances
Products
When talking of the products themselves, significant progress has been made on the phase-out of certain
hazardous chemicals. Much of this has been in response to initiatives and campaigns by environmental and
consumer campaigning groups – such as Greenpeace’s campaign for Greener Electronics, including the
successive editions of the Guide to Greener Electronics, first launched in 2006.1
• There are now considerably more products free from the worst hazardous substances, compared to
2006.2 More than 50% of the mobile phone market is currently represented by brands – led by Nokia, Sony
Ericsson3 and Apple – that have completely eliminated the use of hazardous PVC plastic and brominated
flame retardants (BFRs) in these products.
• In contrast, Apple is the only company that has eliminated the use of PVC and BFRs in all PC components,
including external cables.4 Other PC makers continue to use PVC in cables and other external components,
despite the fact that companies representing over 50% of the market have virtually eliminated PVC/BFRs in
other computer parts.

executive summary

Today, more and more people around the world rely on laptops, phones and tablets as an essential part of
their everyday lives. However, the rate at which they purchase and discard these devices is having a serious
impact on our planet. There is an increasing demand for greener, longer-lasting electronic devices, and the
industry has shown progress is possible. When companies apply their know-how and innovative spirit, change
can happen, from increasing the energy efficiency of our devices to progressively eliminating the hazardous
substances contained in them.
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• Currently, no TVs on the market are completely free from PVC and BFRs. Samsung, as one of the largest
TV producers, has seriously compromised progress by dropping its previous commitment to eliminate these
hazardous substances from its TVs.
The electronics industry needs to up its game in order to complete the elimination of PVC and BFRs from all of
these product sectors, and in all components, with a priority on electric cables, representing a high volume use
of hazardous PVC.
Recent market changes could also threaten the significant progress made so far on mobile phones.
Manufacturers of low cost smartphones – such as Huawei, Xiaomi and Micromax – that are taking an
increasing share of the market, urgently need to adopt plans to eliminate hazardous substances to ensure that
the environmental progress made over the past five years is not lost.

Supply chain
The elimination of hazardous substances from the products themselves is the first step in addressing the wider
problem of hazardous substance use across the supply chain.
Substantial concerns exist for many chemicals currently used in this industry, both for possible exposure in
the manufacturing workplace and the potential environmental consequences following their release into waste
streams. The electronics industry has yet to sufficiently address this challenge. The following steps are needed:
• Transparency – from the product to the supply chain. The principle of transparency is essential for
the evaluation of company policies and practices. This must extend to supply chain emissions, with the
disclosure of hazardous chemical discharges to wastewater for individual facilities.
• Eliminate the use and discharge of ALL hazardous chemicals from supply chains. The electronics
industry needs to implement a credible, hazard-based approach5 to its supply chain emissions, building on
its success in the phase out of hazardous substances from products. Together with transparency, this is the
starting point for the progressive reduction and elimination of hazardous chemicals.
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A combination of public pressure and Greenpeace’s campaigning efforts on climate and energy have also
influenced the actions taken by electronics companies to address their energy footprint. There have been
positive developments, notably, the adoption of policies and practices to reduce greenhouse gas (GHG)
emissions during product manufacture. Despite some reductions in GHG emissions per device produced, the
ever-growing demand means cumulative emissions from most companies – and the industry as a whole –
continue to rise.
The rapid growth in the consumption of electronics devices in both developed and developing markets has
led to increased energy demand for electronic manufacturing, mainly in East Asia. In this region, dirty coal
power still dominates energy production and is the leading cause of climate change. To tackle this growing
issue electronics companies must firstly address the lack of transparency about their greenhouse gas (GHG)
emissions resulting from the whole lifecycle of their products. On the basis of this data, companies must then
prioritise the following actions:
• Disclose greenhouse gas (GHG) reduction targets, which should include ambitious renewable energy use in
their own operations and in their supply chains.
• Improve the energy efficiency of all products beyond the minimum legal requirements.
• Implement clear strategies for reducing GHG emissions and shifting to clean energy.
• Support proposed Clean Energy policies in regions where they have operations.
Currently, most of the leading electronics companies have only made incremental progress on all of these
issues, with few standout examples of companies that are willing to put transformational energy goals and
strategies in place.

Manufacturing
For all electronics companies, the biggest energy footprint comes from manufacturing, undertaken across
several tiers of suppliers. One estimate is that mobile devices alone will produce 122 megatonnes of CO2
(more than Belgium) by 2017, with over 60% of that total due to manufacturing.
Only a large-scale switch to renewable energy sources combined with aggressive energy efficiency targets can
reduce the carbon footprint of electronics manufacturing.
• It is critical that companies that outsource electronics production to suppliers in China – such as HP, Dell
and Apple – work with suppliers to encourage investment in renewable energy – such as large-scale on-site
solar PV.
• The same approach also needs to be taken in Japan, South Korea and Taiwan, particularly by those
electronics companies that also manufacture Solar PV technology such as Sharp, Panasonic, Samsung
and LGE.
• Proactive and positive lobbying for clean energy policies by electronics companies – such as Acer’s lobbying
in Taiwan – is also necessary.
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Using sustainable materials and reducing consumption
The consumption of electronic gadgets continues to grow, with ever-shorter replacement cycles based on
the latest trend or model multiplying the lifecycle impact of hazardous substances and dirty energy. Alongside
efforts to counter these two issues it is critically important that the raw materials used to make these products
are sourced responsibly, packaging is sustainable and kept to a minimum, lifespans are longer, and end-of-life
materials are re-used for new devices.
There are examples where electronics companies have made significant progress in all of these areas, from
recycling the plastics used in their products, to avoiding illegally logged forest products and conflict minerals.
However, the current manufacturing model for most electronics remains inherently unsustainable.
Ultimately, the industry needs to strive towards a more sustainable business model that will reduce the rate of
consumption and waste resulting from new electronic devices. This new model should generate profits from
services rather than the consumption of devices, while products should be made using resources that are
continuously re-used within a closed-loop system.

Designing the future
The electronics industry has a crucial role to play to help bring about a renewable energy revolution, ensure
a toxic-free future, protect the health of its workers, and prevent environmental pollution. However, the clean
up of manufacturing methods or the elimination of hazardous chemicals in products and processing is only
part of the solution. To ensure a credible response to these urgent environmental issues, major companies
need to rethink the way that electronic devices are used and made in order to reverse the ever-increasing
consumption of consumer electronics. As the demand for greener electronics from the public grows,
companies should prove their ability to innovate, building on their progress so far and going beyond what we
think is possible now. The electronics market is perfectly placed to lead the way towards a truly greener, more
sustainable future.

Protest in Switzerland
over HP’s previous lack of
commitment to phase out
hazardous substances. HP
now is making progress but
has failed to completely phase
out the worst hazardous
substances from all products.
© Greenpeace / Pierre Virot

Greener Electronics
Campaign Timeline

2007
April

Version 3 Guide to Greener Electronics.
Lenovo takes the top spot, Apple is now last.

May

Victory: Steve Jobs announces an end2008 deadline to remove PVC and BFR
from all new products.

Greenpeace launches the Toxic Tech
Campaign, calling for real environmental
leadership from the electronics industry.

June

Sony Ericsson agrees to phase out
toxic chemicals.

Version 4. Apple jumps to 10th
place, Nokia regains lead.

July

Greenpeace study exposes alarming
toxic contamination in Guiyu, China
due to the disposal of electronic waste.

October

Missed Call: iPhone’s hazardous
chemicals. Tests reveal presence of
hazardous substances in iPhone.

2005
January

Nokia releases the first PVC-free
mobile phone.
August

Greenpeace releases the report
Toxic Tech: Recycling of Electronic
Waste in China and India, exposing
toxic pollution to workers and the
environment from recycling e-waste
containing toxic chemicals.

November Version 6. TV and games consoles manufacturers
Philips, Sharp, Microsoft and Nintendo are added
to the Guide.

2006
March

HP commits to produce a phaseout plan for a range of hazardous
chemicals in its products.

June

Dell announces 2009 deadline to eliminate
PVC and BFRs from all its products.

August

Samsung commits to phase out BFRs in all
products by 2010, and PVC in all products by
January 2011.

2008
January

Version 7. Steve Jobs launches the new MacBook
Air at Macworld, with BFR and PVC-free wiring.

February

Greenpeace releases the report Toxic Tech: Not in
My Backyard, which exposes a highly dangerous
and often illegal e-waste trail from rich countries to
dumping in developing countries.

March

Greenpeace launches its first Product Survey of
greener electronics, headed by Sony and Sony
Ericsson products.

September LGE states that all new models released in 2010
will be BFR free and that all remaining use of
PVC will be phased out by the end of 2010.
The first Guide to Greener Electronics is launched.
Nokia and Dell share the top spot – Apple,
Motorola and Lenovo are at the bottom.
Greenpeace launches the GreenMyApple
campaign website, which receives over
100,000 visitors in the first three days.

Version 7. Samsung and Toshiba share the top spot
Greenpeace calls on Philips to take responsibility
for its e-waste.
June

Version 8. Guide to Greener Electronics upgraded,
adding criteria on climate change, the elimination of
additional toxic chemicals and the use of recycled
plastic in products.

August

Greenpeace releases the report Poisoning the Poor
- Electronic Waste in Ghana.

December Version 2 of the Guide to Greener Electronics.
More companies make commitments, Lenovo
and Acer commit to eliminate PVC and BFRs
by the end of 2009.

Greenpeace pressure helps to dismantle the
Electronic Manufacturers’ Coalition for Responsible
Recycling (EMCRR), a regressive coalition of
electronics companies.
September Version 9. Nokia regains the lead as its penalty point
is lifted due to improved take-back practice in India
October

Greenpeace calls on Philips to “Simply Take Back
and Recycle” in Moscow

November Version 10. Companies stall on real climate action.

2009
January

Greenpeace launches second Product Survey,
Greener Electronics: The Search Continues
at the Consumer Electronics Show 2009.

February

Philips sets ambitious take-back policies for
electronic waste
Greenpeace tracks the journey of one television
from a recycling center in the UK to a scrapyard
in Nigeria.

March

Apple becomes the first company to eliminate all
PVC/BFRs from its computing products (with the
exception of power cords).
Version 11. Dell, Lenovo and HP backtrack on
commitments to phase out PVC and BFRs and
receive penalty points.

July

Version 12. HP, Dell and Lenovo continue to be
penalised for breaking promises..
HP called out for delaying its own deadline to
eliminate toxic chemicals

September Version 13. HP’s penalty point is lifted following
release of a PVC/BFR-free notebook, Apple opens
up on carbon emissions, and LGE is served a
penalty point for broken promises.
December

By the end of 2010 all new Sony Ericsson mobile
phones and accessories will be completely free
from PVC and BFRs.

2010
January

Version 14. HP is congratulated for releasing the first
Windows-based desktop free from BFRs and PVC,
Samsung is penalised for missing its deadline to
phase out BFRs.
Nokia achieves its goal to phase out BFRs, CFRs
and antimony trioxide in all new products.

March

Greenpeace carries out its “Samsung = Broken
Promises” action, in response to the company failing
to meet its commitments.
Greenpeace protests demand that Michael Dell
sticks to his commitment to eliminate PVC and
BFRs.
Indian companies Wipro and HCL launch PVC and
BFR-free computing products, with a desktop from
Wipro in January and a laptop from HCL in March.

May

Version 15. Dell continues to delay in phasing out
PVC and BFRs. Toshiba is penalised for missing its
phase-out deadline along with Samsung.

September Philips releases industry’s first PVC and BFR-free
television in Europe.

2011
January

Greenpeace releases 3rd edition of Product Survey
at the Consumer Electronics Show.

November Version 18. HP takes the lead at 5.9 out of a
possible 10 points, followed by Dell, Nokia and
Apple.

2012

November The 18th version of the Guide to Greener Electronics
shows improvement on renewable energy
investment and climate leadership from a number of
companies, including Wipro.

section

Recycling dangerous e-waste by
hand in China.
It is critical that all electronics
companies phase out the worst
hazardous substances in all
products to enable safer and
easier responsible recycling of
electronics.
© Greenpeace / Natalie Behring
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The presence of hazardous substances in obsolete electronics (e-waste) leads to the release of these
substances and their by-products during recycling and disposal. This is particularly problematic when e-waste
is exported to countries where backyard recycling takes place. Greenpeace documented the e-waste problem
in a 2005 investigation that exposed the disposal and recycling of electronic trash in Guiyu, China6, and also
revealed the global scale of the problem7, with vast amounts of hazardous electronic waste unaccounted for. A
2013 UN study estimated that e-waste will grow from 48.9 million metric tons worldwide in 2012 to 65.4 million
metric tons in 2017.8
The extensive use of hazardous chemicals in consumer electronics means that recycling workers, including
children, are exposed to a cocktail of toxic chemicals and by-products. The presence of polyvinyl chloride
(PVC) plastic and brominated flame retardants (BFRs) results in the release of highly toxic dioxins, among other
hazardous chemicals, when scrap is burnt. Other examples of hazardous chemicals commonly used in electronics
also pose a range of environmental and human health problems. Phthalates, used widely as softeners for PVC,
migrate out of plastics over time. Some are classified as “toxic to reproduction” and are known to be hormone
disrupters. Antimony trioxide is recognised as a possible human carcinogen; exposure to high levels in the
workplace, as dusts or fumes, can lead to severe skin problems and other health effects. Beryllium and beryllium
compounds, when released as dusts or fumes during processing and recycling, are recognised as known human
carcinogens. Exposure to these chemicals, even at very low levels and for short periods of time, can cause
beryllium sensitisation that can lead to chronic beryllium disease (CBD), an incurable and debilitating lung disease.
Greenpeace’s first campaign demand is for electronics companies to eliminate the use of these hazardous
chemicals as a priority, with the initial focus on PVC and BFRs, to ensure that in the future, recyclers of e-waste will
not have to deal with these toxic substances and their by-products. The second demand is for companies to take
responsibility for their own obsolete products and ensure their collection and safe recycling.

Progress on hazardous chemicals: the leaders and laggards as of 2014
By 2010, a transformation had taken place with commitments to phase out PVC and BFRs from almost all of the
18 companies Greenpeace evaluated in its Guide to Greener Electronics, and from two Indian companies
in Greenpeace India’s version of the Guide. Fifteen of these commitments were considered credible, with a
reasonable timeline. Similar commitments were also made to eliminate other hazardous chemicals – antimony
and compounds, beryllium and compounds and phthalates, on slightly later deadlines.
Nokia, Sony Ericsson (now Sony Communications) and Apple were the first to implement their commitments,
with the introduction of PVC and BFR-free products. In Apple’s case, public pressure galvanised by Greenpeace’s
“Green My Apple” campaign helped lead to the company’s decision to phase out these hazardous substances on
an ambitious timeline. The sector made the fastest progress on the introduction of PVC/BFR free mobile phones,
followed by PCs. In contrast, progress on phasing out PVC, BFRs and other hazardous substances has been
much slower for TVs and domestic appliances.
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Mobile Phones
Early movers, from 2008

Nokia, Sony Mobile Communications (formerly Sony Ericsson), Apple

Followers, now also PVC/BFR free

LGE, Samsung, Acer, RIM

Laggards

Panasonic

PCs and Tablets
Early movers, from 2008,
PVC/BFR free including cables

Apple

Followers – mostly PVC/BFR
free, but all still use PVC in
cables

HP, Dell, Acer, Wipro, LGE,
Lenovo, HCL, Samsung, Toshiba

Laggards – continue to use
PVC/BFR in some parts with
no clear phase out plan

Sony, Panasonic

Televisions
Early movers, 2010 –
one product only

Philips launched the Econova LED-TV, the first
(and only) PVC/BFR free TV

TV brands still using PVC/BFR in
certain components but showing
credible progress

LGE

Toshiba

Laggards – continue to use
PVC/BFR in some parts and
have no credible phase-out plan

Samsung, Sony,
Panasonic

Sharp

Full details of individual product ranges and the extent of the company phase-out of PVC/BFRs are provided in
Appendix 1. Details on the elimination of other hazardous substances (in particular antimony and compounds,
beryllium and compounds, and phthalates) are in Appendix 2.

KEY
External power cables and other peripherals (eg. mouse,
keyboards) are free from polyvinyl chloride (PVC) (green) or still
made from PVC (red)
Products free of worst hazardous substances especially PVC
and brominated flame retardants (BFRs)
One or more examples of whole product systems free from
hazardous substances

Limited products free from hazardous substances,
no whole product systems
No products free of the worst hazardous
substances in this category
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There are considerably more products that are free from the worst hazardous substances on the market today,
compared to 2006, when no products were completely free of these substances.9 More than 50% of the
mobile phone market is currently represented by brands that have completely eliminated PVC and BFRs from
these products.
The picture for PCs is not quite as clear. All of the PC brands apart from Apple continue to use PVC power
cables as well as PVC and BFRs in some minor components. If the PC market leaders completed the phaseout of PVC in power cables, over 50% of the market would be represented by companies whose products are
virtually PVC/BFR free.
Unfortunately, this pattern does not hold true for TVs. Apart from a single example (the only completely PVC/
BFR-free TV is the Econova LED-TV, which was launched by Philips in 201010) there are no TVs on the market
that are completely free from PVC/BFRs. Progress towards this goal has been seriously compromised by
market leader Samsung, which dropped its commitment to eliminate these hazardous substances from
its TVs. The only market leader with a credible plan is LGE, which continues to make reasonable progress
on its programme to eliminate PVC/BFRs in TVs. Toshiba, with a much smaller market share, also remains
committed to its plan to phase out PVC, BFRs and other hazardous substances by FY2015 from all of its
consumer products, if alternatives are available – standing out as the only Japanese company to have made
this commitment. Nevertheless, TVs from many companies have individual components that are free from
PVC/BFRs, such as halogen-free internal wiring and casings.
The following charts show the most recent market
share of the leading brands for mobile phones11,
PCs12, tablets and PCs combined13, and TVs14,
highlighting those with PVC/BFR-free products,
to a greater or lesser extent. This is a snapshot of
the situation as it is now. The electronics market,
however, is very dynamic, with new products and
brands appearing all the time.

Old mobile phones are a recycling plant. Short upgrade
cycles and aggressive marketing of new products leaves
many working gadgets consigned to the scrap heap
© Greenpeace / Juraj Rizman
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Figure 1: Market share of PVC/BFR free mobile phones, PCs, tablets and TVs
Mobile phones, percentage of PVC/BFR products
by market share, 2014 = 55%

KEY

25%
Others
36%

Products are free from PVC/BFRs
Products are free from PVC/BFRs
apart from some external peripherals
(eg cables, mice, keyboards)
Products are partially free from
PVC/BFRs and phase-out is continuing
Products are partially free from
PVC/BFRs but there is no conﬁdence
the phase-out is continuing

14%

No information

2%
TCL 3%
2%
HUAWEI 3%

ZTE
3%

8%
4%

PCs, percentage of PVC/BFR products
by market share, 2013

PCs including tablets, percentage of PVC/BFR
free products, Q4 2013 = 59%

16%

20%

Others 41%
8%

Others
41%

12%
12%

12%

Asus 6%

6%

17%

Global smart TV market share, percentage of reduced
use of PVC/BFR in TVs, Q4 2013

9%

Flat panel TVs global market share, percentage of
reduced use of PVC/BFR in TVs, Q4 2013
21%

26%

Others
33%

Others
48%

13%

15%
5%

TCL 7%
7%

Hisense 6%
14%

6%
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Leaders and implementers
In 2013, RIM, the manufacturers of the Blackberry smartphone, joined Apple, Nokia and Sony Ericsson as
the only companies to act on their commitments to phase out PVC and BFRs in all of their products. Apple
was also the first brand to phase out PVC/BFRs from its notebooks and PCs, and is still the only brand that
has also phased out PVC/BFRs in external cables and other peripherals, despite difficulties in ensuring the
adoption of new safety standards for PVC alternatives in power cables.15

Backtrackers and compromisers
As their deadlines for phasing out PVC/BFRs approached, several companies – HP, Dell, Lenovo, LGE,
Samsung, Toshiba and Microsoft16 – backtracked on their original promises. New commitments were made
after public pressure, with longer phase-out dates. In many cases, the companies reduced the scope of
the products covered by their commitments, notably Samsung, which dropped its commitment on TVs.
Other companies had already compromised on the scope of their commitments. Both HP and Dell’s phaseout programmes are limited to computing equipment, and Sony does not include all BFRs. Panasonic’s
phase-out of BFRs is for mobile products only. Even worse, Sharp and Indian PC Company HCL now
appear to have given up, and are not currently updating their progress on phasing out PVC, BFRs and other
hazardous chemicals.17

In for the long haul
Within this muddy picture, a few companies remain committed and are working on credible plans to phase
out PVC and BFRs from their entire product range: PC maker Lenovo, consumer lifestyle brand Philips,
and Toshiba, which manufactures a wide range of consumer products. Also of note is the Indian company
Wipro, which committed to remove PVC/BFRs from all its products and achieved this goal for a significant
portion of its PCs before it sold its PC business.18 The global consumer electronics market has undergone
large market-share shifts that have contributed to the mixed picture on phase-out progress. Explosive growth
and the growing dominance of Apple and Samsung have pushed competitors such as Dell, HP, RIM, HTC
and Acer into financial difficulties. Microsoft took over former mobile market leader Nokia, while Google
bought Motorola and subsequently sold it to Lenovo. Microsoft and Amazon are gaining market share in the
US tablet market.19 Low-cost Chinese companies are taking an increasing market share in the mobile market.
Huawei has 7% of the global smart phone market, and newcomers Xiaomi and Micromax have seen huge
growth in China and India respectively, taking over Samsung’s market leader position during the second
quarter of 2014 in the world’s biggest smart phone markets.20 It is currently unclear if any of these Chinese
companies will follow best practice on hazardous substance phase-out, as established by other mobile
manufacturers. Microsoft has dropped its previous commitment to PVC and BFR phase-out, and no longer
has a commitment to eliminate these hazardous substances. Amazon is moving aggressively to expand its
dominance of the e-reader segment to tablets, and most recently the mobile market with the launch of its Fire
Phone in June 2014. Amazon fails to provide any public information on the environmental performance of its
consumer electronics devices.
If the recent trend for rapid growth continues for low-cost smartphone makers, then it is critical that all
consumer electronics makers adopt hazardous substance phase-out plans, to ensure that the environmental
progress seen in the last five years is not lost.
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Finishing the job – completing the phase out of hazardous substances from
electronics
While such economic factors may have impeded progress towards the phase-out of hazardous substances,
the electronics industry nevertheless still generates large profits, which should not be made at the expense
of people and the environment. Clearly the technical barriers to phasing out PVC and BFRs have been
mostly overcome. In 2010, the Industry Association INEMI published a timeline showing that halogen-free
components for PCs (notebooks and desktops) would be widely available in the supply chain by the end of
2011, including the evaluation and qualification of parts for high performance printed circuit boards and power
cords.21 Today, this transformation has largely taken place, apart from power cords, even though legislative
barriers to using PVC alternatives for these have also mostly been overcome. Apple reports that only South
Korea and India have not yet licensed PVC alternatives in power cables.
Electronics companies rated in the Guide to Greener Electronics have made significant progress phasing out
specific hazardous substances from consumer electronics, most notably in mobile phones. However, this
elimination programme still needs to be completed for both PCs and TVs. The continued use of PVC/BFRs
in cables – a high volume use of PVC – and other peripheral accessories (keyboards, mice) is undermining
what should be a success story for PCs. All of the main PC brands, apart from Apple, need to fulfil their
commitments and complete the phase-out of these substances.
To encourage this process, several companies, notably Apple, HP, Dell and Acer, are actively lobbying for
EU regulation to restrict the use of all BFRs and PVC, to level the playing field and enforce the need to
eliminate these hazardous substances across the whole sector. As a result, the European Commission has
listed PVC on its third level priority list for future restriction in its recasting of the RoHS Directive, although the
problem of brominated and chlorinated flame retardants as a class of hazardous materials has still not been
addressed.22,23 A recent review recommended that PVC should have the highest priority due to the volumes
used.24 Unfortunately, the slow legislative process means that the possibility of a restriction will not be on the
agenda until 2018. The only responsible course to take in the present circumstances is for PC companies
to anticipate the legislation and unilaterally eliminate the use of PVC in their power cords, or to collaborate
together to do so.
Finally, a great number of other products still contain PVC, BFRs or other hazardous substances to an even
greater extent, notably the high volume TV market. This is due to the lack of ambition by brands with a large
market share, in particular market leader Samsung, which backtracked on its original commitment and no
longer plans to eliminate PVC and BFRs in TVs. Real leadership is now needed by Samsung to transform
this market and other product groups where it is a significant player, such as household electrical appliances
(white goods).
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Electronics products are commonly recycled using rudimentary methods in the Global South. Due to the
presence of hazardous chemicals in these electronics, this practice has led to significant environmental and
human health impacts. The continued presence of PVC, BFRs and other hazardous substances is therefore a
very real threat, in particular to the workers – some of whom are children – recycling our gadgets. The increase
in the number of devices bought and sold only multiplies these negative effects.
Therefore, Greenpeace also monitored and encouraged the development of voluntary take-back programmes
for a company’s e-waste – implementing the principle of Individual Producer Responsibility whereby a
company takes responsibility for its own end-of-life products.25 The adoption of these programmes and
the extent of their geographical coverage generally follows a similar pattern to the phase-out of hazardous
substances, according to the different product types.
Companies have developed the most extensive take-back programmes for mobile phones, with
comprehensive global systems in place from both Nokia and Apple. PC manufacturers also have developed
relatively comprehensive take-back programmes, with Dell offering the most extensive system. In contrast,
there are virtually no voluntary take-back programmes for TVs – a high volume waste stream – beyond the US,
and some projects in India from LGE and Panasonic.
Of all the companies in the Guide to Greener Electronics, the highest recycling rate has been achieved by
Apple, which consistently achieves a worldwide recycling collection rate of 85% of the total weight of the
products sold seven years earlier, although this generic figure does not reveal the recycling rate for products
with a shorter average lifespan, such as mobile phones.26
Updates since November 2012 include:
• Blackberry’s participation in a programme in Mexico;27
• Philips actively setting up new take-back schemes in Africa, Latin America and Asia;
• Dell’s new target, aiming to recover 2 billion pounds of used electronics as part of its “Dell 2020 Legacy of
Good Plan”.28
• HP winning an award for an e-waste recycling project in Kenya that is reported as an example of how to
build a unique, scalable and replicable model for sustainable recycling in the developing world; this project is
part of HP’s wider take-back programme.29
Individual e-waste recycling projects should be in the context of a company’s wider take-back programme,
which should aim to take-back and recycle obsolete products wherever they are sold.
Once again, the biggest challenge on e-waste collection rests with the TV manufacturers. The relative lack
of action on hazardous substance elimination in TVs is likely to mean that this waste stream will also contain
greater quantities of PVC and BFRs, as well as being high volume by nature. In general, despite the growth
of voluntary and government take-back programmes for e-waste, the speed of collection is not keeping pace
with the rate of consumption, which is creating ever greater amounts of toxic e-waste, a challenge for all
electronics companies.
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Hazardous chemical use in the supply chain
Until now, companies have focused on the need to remove hazardous substances from consumer
electronics products in order to address chemical pollution from recycling and disposal, including backyard
recycling of e-waste. For some product groups, the phase-out of hazardous substances has been relatively
successful. However, the electronics industry has not yet sufficiently addressed the challenge of reducing the
environmental impact that results from the manufacture of their products.

How severe is hazardous chemical pollution from the electronics supply chain?
The manufacturing of electronics involves many suppliers, largely located in East Asia. This industry has high
resource intensity, in terms of chemicals, energy and water demands. This is especially the case for printed
wiring board (PWBs) and semiconductor chip manufacture. Processes used in both sectors are highly
complex and chemically intensive; many of the chemicals employed do not form part of the final product (for
example, solvents).30 Substantial concerns exist for many chemicals used in this industry, both for potential
exposure in the manufacturing workplace and the potential for environmental consequences following
their release in waste streams. Particularly in China there are increasing reports of factories manufacturing
electronics using toxic chemicals that can cause cancer (carcinogens such as benzene), nerve damage
(neurotoxins such as n-hexane), and are suspected of causing birth defects and miscarriages.
Greenpeace has documented the release of hazardous chemicals into local waterways from the manufacture
of electronics.31 Three sectors were investigated: the manufacture of printed wiring boards (PWBs);
semiconductor chip manufacturing; and component assembly in industrial sites in China, Mexico, the
Philippines and Thailand. Sample results revealed that some of the electronics industry’s largest brands and
their suppliers were contaminating waterways with a wide range of hazardous substances, including BFRs
(such as polybrominated diphenylethers (PBDEs)) and phthalates. Groundwater aquifers at a number of sites,
particularly around semiconductor manufacturers, were also found to be contaminated with chlorinated volatile
organic chemicals (VOCs) and heavy metals.
A 2009 report, Poisoning the Pearl32– based on seven months of fieldwork in the Pearl River delta by
Greenpeace China – investigated five separate manufacturing facilities and/or industrial areas. Three of
these facilities were printed circuit board manufacturers. Hazardous chemical pollutants that were found in
effluent from these electronics manufacturers included brominated flame retardants, alkylphenol ethoxylates,
phthalates and bisphenol-A. Two of the facilities were discharging heavy metals at concentrations in excess
of the limits set by Guangdong province. Several of the facilities were also discharging various hazardous
chemicals which are not monitored or regulated under Guangdong’s effluent standards. The breaching of
legal discharge limits by electronics supply chain manufacturers in China was also highlighted in a later study
by BSR.33
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In addition to impacts on workers, local communities living near some electronics manufacturing facilities
suffer from pollution of their water and their air, with potential effects on the health of citizens and impacts
on livelihoods such as farming and fishing, which depend on clean water. The textiles industry, which also
uses and releases hazardous chemicals into waterways, is a useful example for comparison. Public pressure
in response to Greenpeace’s Detox campaign has resulted in increased transparency about the use and
discharge of these chemicals by suppliers, which has been a necessary starting point to eliminating their use
and release.

From textiles to electronics – supply chain transparency
Greenpeace’s investigations into textiles found that, in spite of decades of regulation and corporate
responsibility programmes, hazardous chemicals – including 11 priority groups, where some chemicals are
already regulated34 – continue to be used by supply chain manufacturers of clothes for many well-known
brands.
So-called “acceptable” limits of these chemicals, set by regulations in some countries and adopted by many
textile companies,35 have allowed releases from a multitude of sources, from the manufacturing processes
through to the final products.36 For some of these chemicals this has resulted in their build-up in the
environment, and in some cases their accumulation in animals and humans.
One of the actions taken by textile companies that committed to Detox was to implement the public’s “Right to
Know” about the chemical-by-chemical discharge from an individual supply chain facility used by a company.
Once rejected by the textiles industry as unrealistic, a number of major fashion and sportswear brands have
ensured the publication of data from their individual suppliers about discharges of hazardous chemicals, on the
global online platform IPE.37
Communities local to textiles manufacturers and the wider public have now begun to gain their “Right to
Know” about pollution from these textile facilities. This is the starting point for the progressive reduction and
elimination of hazardous chemicals into local waterways. The electronics companies now need to take up this
challenge.
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More research is needed today to learn the full extent of the use and release of hazardous chemicals – many of
which are persistent, toxic or bioaccumulative – in the electronics manufacturing supply chain. This should also
take into account the size of the electronics sector and the location of many suppliers in countries in the Global
South, where regulations may not be as stringent as in Europe or North America. Companies should lead the
way in investigating their own supply chains and revealing the results to their customers, so that they can begin
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Transparency – from products to the supply chain
The principle of transparency is essential for the evaluation of company policies and practices in the Guide to
Greener Electronics, based almost entirely on published information available on company websites that can
be verified by anyone using the Guide. However, transparency now needs to extend to supply chain emissions,
with the disclosure of hazardous chemical discharges to wastewater for individual facilities.
Currently, electronics companies do not report on their supply chain emissions in this way. However, there are
examples of brands that report the emission of hazardous chemicals identified in national Pollutant Release
and Transfer (PRTR) or Toxic Release Inventory programmes, which are applied to their operations worldwide.
• Sony: in countries where no legal reporting requirements exist for chemical management, Sony sites apply
standards based on Japan’s Pollutant Release and Transfer Register (PRTR) as internal rules. Compiled data
is presented on its website.38
• HP reports its chemical releases of TRI substances for its own operations worldwide, in the form of collective
data, which also highlights the percentage releases by substance.39
Unfortunately, individual facility data on emissions of hazardous chemicals from supply chain facilities does
not appear to be available, but these examples do demonstrate that both HP and Sony already have credible
systems and data that should allow the disclosure of hazardous chemical releases from individual facilities. Like
the textile brands, transparency will need to be the first step in addressing pollution from supply chain facilities
in a manner that customers can trust.

Box 1: Detox basics for electronics
An effective, credible Detox commitment and action plan – aiming at zero discharges of hazardous
chemicals – consists of commitments and actions under three headings:
- core principles;
- transparency; and
- elimination.
An adequate approach needs to be hazard-based, comprehensive and include credible definitions
for the “Precautionary Principle”,40 zero discharge of hazardous chemicals, individual corporate
accountability,41 and the public’s “Right to Know”42 about the use and discharge of hazardous
chemicals from a company’s supply chain facilities and their presence in the final product. Together,
a commitment to these principles frames the practices that are necessary to progress toward zero
hazardous chemical use.
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Restricting Substances for use in manufacturing
Eliminating hazardous chemical use and discharges in the electronics supply chain is a new challenge.
However, the restriction of substances of use in factories is not new to the electronics sector. As well as
restricting the presence of hazardous substances in products, some electronics companies also identify
restricted substances for manufacturing, or specify “no use” on their Restricted Substances Lists (RSLs).
For example, Panasonic publishes an extensive Restricted Substances List for Manufacturing (M-RSL). Its
list of hazardous chemicals used in factories that are prohibited or for “reduction” shows the quantity and
variety of hazardous chemicals used in the manufacture of electronics: out of a total of 4,931 substances,
771 are prohibited, with 3,626 for reduction.43 Such an extensive list – together with the large number of
regulations covering hazardous chemicals in electronics (in the EU and elsewhere), and the results from
Greenpeace’s sampling of effluent from electronics manufacturers (above) – shows the scale of the potential
hazardous chemical pollution problem from electronics manufacturing facilities. The publication of such
RSLs on the use of hazardous chemicals in manufacturing is the critical first step to addressing the problem
in a credible manner.
In a welcome move, Apple recently published its “Regulated Substances Specification” for the first time,
which describes its global restrictions on the use of certain chemical substances or materials in its products,
accessories, manufacturing processes, and packaging. Other progressive electronics brands – for example
Nokia, which has an extensive product RSL but has not yet published its M-RSL44 – also need to be more
transparent about their policies and practices on the restriction of hazardous chemicals in their supply chains.

Hazard, the Precautionary Principle and identifying new substances of concern
A credible approach to selecting and rapidly acting on hazardous chemical elimination is “hazard based”.
Such an approach considers the intrinsic or inherent properties of hazardous chemicals – such as toxicity,
persistence, and ability to bioaccumulate, cause cancer or disrupt the endocrine system45 – as the only basis
for immediate action to eliminate them. An important component of this hazard-based approach is to act on
the basis of the Precautionary Principle to avoid the use of and exposure to intrinsically hazardous chemicals,
where there are legitimate reasons for concern. The use of a thorough and credible screening methodology
such as GreenScreen46 is necessary to identify future substances of concern for action. PC manufacturer
HP already implements this hazard-based approach in its use of GreenScreen, for example, as a tool for
alternatives assessment when replacing a restricted substance.47
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Box 2: When zero is not zero
To achieve zero discharges it is necessary to eliminate the use and release of hazardous chemicals to the
greatest extent possible, according to best current testing technology.48 This needs to be clearly applied
both to hazardous chemicals remaining in products and those used and released from manufacturing
processes, and is being implemented by certain textile brands, such as Mango. In contrast, electronic
products described as “PVC/BFR-free” and “halogen-free” could contain BFRs and chlorinated chemicals
at unacceptably high levels, according to company RSLs.49 Greenpeace does not accept such levels of
halogens in materials that are misleadingly defined as “halogen-free”, which could even exceed the legal
limits for certain BFRs specified by the European RoHS Directive.50
Although these are considered to be “low” levels, significant quantities of halogenated chemicals will
ultimately be released to the environment – both from products and in the production process – when
they are multiplied many times over by the large volume of consumer electronics that are produced and
disposed of. Full elimination of PVC, BFRs and other hazardous chemicals from electronics products
requires much lower permissible limits. The same principle applies to supply chain emissions during their
manufacture. Zero is the goal and zero also needs to be implemented and verified, to the lowest possible
detection limit.

It is not acceptable for supply chain pollution to remain hidden due to a lack of transparency. Local
communities living with the impacts of pollution have a right to know what is being released into their local
environment, as do users of electronic products, even if they are a long way away. Companies will need to
develop comprehensive and credible plans to clean up their supply chain, starting with the disclosure of the
hazardous chemicals used and discharged.
The wide range of hazardous chemicals that are used in the complex electronics supply chain may appear to
be an obstacle for these giant companies. However, the example of the textiles sector shows that there can
be a shift toward clean production with ambitious timelines for eliminating the use and release of hazardous
chemicals in manufacturing. The concrete steps taken by some textile companies to publish data on supply
chain emissions to waterways and their progress on the elimination of hazardous substances shows that it
is possible. It is not only the environment that benefits from non-polluting production; removing hazardous
chemicals from production would lead to immediate improvements in workers’ safety and in the livelihoods and
health of local communities. Apple’s recent decision to update its restrictions on benzene and n-hexane, to
explicitly prohibit their use in final assembly processes, shows the power of global brands to demand a toxicfree supply chain.

Electronics manufacturing is a
significant contributor to severe
pollution of rivers in China.
©Greenpeace / Natalie Behring
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Consumer electronics have a large energy footprint throughout their lifecycle – from resource extraction
and energy intensive manufacture, to electricity consumption during use. The rapid growth of electronics
consumption in both developed and developing markets has led to increased energy demand for electronic
manufacturing, mainly in East Asia, where dirty coal power still dominates power production and is the leading
cause of climate change.
Individual devices are becoming more efficient during use, especially TVs, and as a result of the trend for
laptops and tablets to replace desktop PCs. However, continued growth in the number of electronic devices
people own has resulted in the overall energy demand for devices continuing to grow in most countries
despite those gains. In 2013 alone,1.8 billion mobiles were sold globally, and it is predicted that sales of the
most popular gadgets (mobiles, tablets and PCs) will increase 8% to almost 2.5 billion products in 2014.51
In the UK, an Energy Saving Trust report found that UK households possessed an average of 41 electrical
products in 2011, up from 13 in the 1970s.52 American homes gained almost one billion extra electronic
devices between 2010 and 2013. Efficiency gains reduced the cumulative power demand but the study
excluded the energy required to manufacture these one billion devices.53 The 14 billion electronic devices in
the world today are still wasting the equivalent electricity consumption of the UK and Norway combined due
to inefficient technology.54
UNEP estimates e-waste at 48.9 million metric tons in 2012, approximately 7kg for every person on the planet,
and is predicted to grow 33% by 2017.55 Embedded energy from manufacturing is lost when e-waste is
dumped, and resources are wasted that are far more energy intensive to extract as raw materials than they are
to recycle.
To address this growing climate impact, electronics companies must firstly address the lack of transparency on
their greenhouse gas (GHG) emissions resulting from the whole lifecycle of their products. On the basis of this
data, companies need to then prioritise the following actions:
• Disclose greenhouse gas (GHG) reduction targets, which should include ambitious renewable energy use in
their own operations and in their supply chains.
• Improve the energy efficiency of all products beyond the minimum legal requirements.
• Implement clear strategies for reducing GHG emissions and shifting to clean energy.
• Support proposed Clean Energy policies in regions where they have operations.
Currently, most of the leading electronics companies have only made incremental progress on all of these
issues. There is increased transparency from some companies on reporting of GHG emissions from their
own operations, and the beginnings of progress on reporting supply chain emissions, known as “scope 3
emissions.” Most companies have improved their reporting on the energy efficiency of their products, to show
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the percentage of a company’s products that exceed the minimum Energy Star standards. However, there
are few stand-out examples of companies who are willing to put transformational energy goals and strategies
in place. Indian company Wipro led the field on energy in the November 2012 Guide, with high reduction
targets and ambitious renewable energy use, especially given the low levels of renewable energy currently
available in India.
Most leading electronics companies rely on other companies to make their products, so the biggest
environmental benefits will come from using renewable energy to reduce the huge carbon footprint of
electronics manufacturing, which is mostly concentrated in East Asia. In Japan alone, electronic manufacturing
generated 15,850,000t-CO2 (on average in 2008-2012), accounting for 1.24% of Japan’s total CO2 emissions,
increasing 43% since 1990.56

Supply chain carbon footprint
For all electronics companies, the biggest energy footprint comes from manufacturing, undertaken by
several tiers of suppliers, which are often not owned by the company. One estimate is that mobile devices
alone will produce 122 megatonnes of CO2 (more than Belgium) by 2017, with over 60% of that total due
to manufacturing.57 Apple’s 2012 carbon footprint was 33.8 million metric tonnes, with nearly 70% coming
from manufacturing.58 Apple has started to address the issue of renewable energy use in its supply chain by
announcing that its new US factory for iPhone glass screens will be powered by 100% renewable energy from
solar and geothermal power.59
Some companies have also made progress by disclosing the carbon footprint of specific products, but most
have yet to adopt carbon footprint reporting across their product ranges. Comparisons of product carbon
footprints between similar products from different companies are impossible. Some companies either do
not disclose the methodologies used for their calculations, or the number of models with carbon footprints
that are externally verified against publicly available standards is too low. Samsung reports that only 23.9%
of its 2012 GHG emissions of 47.6 million metric tonnes comes from manufacturing with 54% from product
use, compared to 22% from Apple product use. This shows how a lack of common industry-wide reporting
standards contributes to inconsistent data on the GHG impact of electronic manufacturing.
The combined GHG emissions from manufacturing reported by Apple (2013) and Samsung (2012) totals 35
million tonnes, equivalent to the GHG emissions from Slovakia in 2010.60
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Apple is currently one of the only companies to publicly disclose the carbon footprint of all its products. Apple
needs to publicly disclose the methodology it uses to spur more disclosure and progress across the industry.
Only with a dramatic increase in the transparency and scope of product carbon footprinting will the industry be
able to meet the challenge of significantly reducing all product carbon footprints.
HP’s policy, requiring all suppliers to reduce emissions by 20% by 2020,63 is one of the few current examples of
a company addressing the biggest source of GHG emissions from electronics.

section two

More comprehensive disclosure of product carbon footprints would help inform customers about the impact
of electronics products across their entire lifecycle. Figures vary, but up to 80% of the carbon footprint of a
mobile phone comes from manufacturing (iPhone 5s 83%61, Samsung Note2 79%62). Samsung’s limited public
disclosure of specific carbon footprints shows that 69% of GHG emissions from the Galaxy Note2 come
from its manufacture. Samsung does use external standards, such as the UK Carbon Trust, but it needs to
expand beyond the handful of product carbon footprints currently available. The limited data currently available
underlines the need for all companies to implement comprehensive plans to reduce the carbon footprint of
products during manfacture.
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The elephant in the room: electronics manufacturing’s carbon footprint
The majority of electronics manufacturing is outsourced by major consumer electronics companies to less
well known manufacturers. Hon Hai Precision Industries (Foxconn), Quanta, Compal, Wistron and Flextronics
are some of the biggest electronics manufacturing service companies, with the majority of production in
mainland China.
Electronics manufacturing is highly resource- and energy-intensive. In China, that energy comes from an
electricity grid dominated by coal, contributing to the high carbon footprint of electronics devices. In 2005,
it was estimated that electronics exports accounted for 22% of China’s GHG emissions due to exported
products.64 The lack of more comprehensive recent data on GHG emissions from the global electronics sector
underlines the need for more transparency from the industry on the impact of its GHG emissions and its
strategy for reducing overall emissions.
The electronics supply chain is making energy efficiency gains, but the increasing demand for electronics
products, driven by ever shorter upgrade cycles, continues to drive absolute emissions higher. Only a largescale switch to renewable energy sources combined with aggressive energy efficiency targets can reduce the
carbon footprint of electronics manufacturing.
Until 2012, any company plugging into the grid in China had no choice over its source of power. However, the
Chinese government is now acting to cap the growth of coal power in key regions to tackle its air pollution
crisis, and is introducing ambitious renewable energy targets to transition China’s electricity generation toward
clean energy. In 2013, China increased its solar target to 35 GW by 2015 and enacted new policies to allow
private solar installations to connect to the grid and achieve attractive economic terms for the power they
generate. In 2014, the solar target has been increased to 70 GW by 2017.65 These changes represent a crucial
opportunity for consumer electronics companies and major suppliers in China to invest directly in clean energy
and slash their growing energy bills. Among the companies ranked in the Guide, Lenovo is the only electronics
company currently using solar PV in China on a trial basis at its Shanghai factory. This PV installation provides
10-15% of the annual electricity consumption of the Shanghai factory,66 an amount that needs to increase but
is a step in the right direction for the industry. Huawei has a 4 MW solar rooftop on its Dongguan Campus in
China, which reduced emissions by 3,228 tonnes in 2013.67 Huawei has plans to expand solar rooftops to
other company sites, but all electronics companies need to match business growth with ambitious expansion
of renewable energy use.
All companies that own electronics production facilities in China should invest in large-scale on-site solar PV,
which has huge potential to reduce carbon emissions from manufacturing and significantly reduce demand for
polluting coal power, one of the main contributors to China’s deadly air pollution. Companies like HP, Dell and
Apple that outsource manufacturing can play a crucial role by requiring Chinese suppliers to increase use of
solar and other renewable energy sources.
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Beyond mainland China, significant electronics manufacturing also occurs in Japan, South Korea and Taiwan.
New opportunities for sourcing renewable energy are growing in Japan as solar and wind power expand to
partly fill the gap left by the majority of Japan’s nuclear reactors being shut down since the 2011 Fukushima
disaster. Solar PV is growing particularly fast; Japan was the second biggest solar market behind China in
2013, with 7.04 GW installed.68
Electronics manufacturing was responsible for 1.24% of Japan’s GHG emissions in 2012. Solar could provide
a growing portion of the industry’s electricity requirements and reduce GHG emissions. Despite Sharp being
the third largest global supplier of PV modules globally in 2013 and Panasonic being in the top 20,69 no
Japanese electronics company has yet set ambitious renewable energy goals for its own manufacturing.
Energy market liberalisation in 2016 is likely to provide more choice for companies to source renewable energy
in Japan, beyond the current regional utility monopolies that are heavily reliant on nuclear power.
South Korea and Taiwan are lagging behind China and Japan in promoting renewable energy uptake to reduce
emissions. In South Korea, Samsung and LG Electronics both operate solar PV manufacturing businesses.
By using their own solar PV, both companies could significantly reduce the carbon footprint of their products
and provide a powerful example of the change to a renewable energy future that’s crucial to reducing South
Korea’s GHG emissions.
Major Taiwanese manufacturer Acer is one of a group of companies who successfully pushed the Taiwanese
government to introduce a green energy tariff for businesses, an example of the positive lobbying for clean
energy that electronics companies need to do. This scheme, which is not yet available, will allow companies
to pay a premium to purchase renewable energy from the national power company. For that programme to
truly add new renewable energy to Taiwan’s grid, it must demonstrate the principle of additionality, meaning
that funds from participating companies must go directly to finance renewable energy projects that would not
otherwise be able to be developed. Launched in July 2014 for a three-year trial, it is critical that Acer, as a large
electricity consumer, makes full use of this new renewable energy purchasing opportunity and advocates to
improve the scheme.
Electronics companies and the industry as a whole need to undertake more comprehensive research in order
to fully understand the GHG emissions and energy consumption of electronics manufacturing in East Asia. This
would provide more accurate information and highlight priority options to reduce emissions from making the
gadgets we use every day.
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Sales of the most common consumer electronics (PCs, tablets and phones) are projected to reach 2.5 billion
units in 2014, up 6.9% over 2013.70 Electronics companies sold 226 million TVs globally in 2013.71 In addition
to the hazardous substances and energy required to make these billions of devices every year, it is critically
important that raw materials are sourced responsibly, packaging is minimised and sourced sustainably,
lifespans are longer and end-of-life materials are reused for new devices.

Use of recycled plastic
Using post-consumer recycled plastic is one way of “closing the loop” and ensuring that resources recovered
from waste products are used in new products. Such recycling is more difficult if waste plastics are
contaminated with hazardous substances, therefore companies that aim for product sustainability need to
design out hazardous substances and ensure minimal residual contamination of products, to the best available
testing technologies.
Some companies report on their use of post-consumer content (PCC) recycled plastic as a way of reducing
waste from obsolete products, saving energy used for raw materials processing and moving towards a more
circular production cycle. There are many technical challenges to using PCC recycled plastic, but Lenovo has
consistently led the way on this issue and currently reports that from March 2013 100% of its products contain
at least 5% PCC recycled plastics relative to total plastics weight.72

Product lifecycle
The durability of our products, and the rate at which we replace them, is critical to their environmental impact.
Greenpeace and others have urged companies to give greater consideration to the durability of their devices,
including streamlining of devices, re-usability and ease of repair, and many customers have echoed those
demands. As evaluated in the Guide to Greener Electronics73, many companies do not publicly disclose
the length of warranty and spare parts availability for their main product lines to enable a fair assessment,
with a particular lack of information from Wipro, Nokia, Acer, Dell, Sony, Philips, Sharp and RIM. Since this
evaluation Philips has provided Greenpeace with more information on its warranties74 and includes product
“lifetime reliability” as one of its “Green Focal Areas”.75 The two companies that stand out for providing
slightly more information on warranties and examples of products designed with product lifecycle in mind are
Panasonic and Samsung.
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Sourcing of sustainable raw materials –
forests, conflict minerals
Forests – sourcing of fibres
The destruction of rainforests is a critical issue for the protection of our climate as well as for biodiversity.
Greenpeace evaluates companies on their paper-sourcing policy, with the requirement to prohibit the use of
fibre from rainforest sources,76 by excluding suppliers that are involved in deforestation and illegal logging as
well as reducing paper use and increasing the use of both recycled and FSC fibre. Two companies were the
stand-out leaders on this issue: Dell and HP. LGE has also improved its practice by sourcing FSC pulp for its
packaging, and has revised its suppliers code of conduct to reflect its policy to avoid illegally logged timber.77
However, while LGE sources FSC pulp, it permits its suppliers to include less rigorous PEFC-certified sources
for its packaging as well.78 Wipro, Apple, Lenovo, Philips, HCL, Sharp and Toshiba do not have policies to
exclude illegally sourced fibres. Lenovo has recently published a new paper-sourcing policy that prohibits
suppliers from using forest products derived from illegal sources, places a preference on 100% recycled
content materials and recommends FSC-certified fibres where virgin fibres are used.79

Conflict minerals
The extraction of minerals, which are vital ingredients for electronic gadgets, has not only often damaged the
environment but has become entangled with human conflict in the eastern Democratic Republic of Congo
(Congo), where the profits from mining fund armed groups.
Several companies led the industry effort to push for reforms on the supply of conflict-free minerals from the
Congo, before the passage of the 2010 Dodd-Frank law on conflict minerals. The Enough Project identifies
these as HP, Apple, Philips, RIM, Acer, Dell, Nokia and Panasonic, while Sharp scored less than 10% and
has not provided an update on progress. The Enough Project reports80 that the Dodd-Frank law has helped
to significantly reduce the involvement of armed groups in Congo in the mines of three out of the four conflict
minerals. Conflict minerals audit programmes from the electronics industry had an important role to play, in
particular the leaders mentioned above who set up industry-wide auditing systems to better weed out conflict
minerals from their supply chains. As a result of this, and related reforms begun by African governments in the
region but not yet fully implemented, it is now much less economically viable for armed groups and Congo’s
army to mine tin, tantalum, and tungsten, known as the 3Ts. Minerals were previously major sources of
revenue for armed groups, generating an estimated $185m US dollars a year for armed groups and the army.
However, artisan-mined gold continues to fund armed commanders. The Enough Project recommends that
further reforms are needed to address conflict gold and close loopholes on the other minerals.
Apart from funding conflict, the extraction of resources is also associated with environmental destruction
and the use of child labour, for example in Bangka, Indonesia. Market leaders Apple and Samsung were
both identified by a Friends of the Earth report81 as significant users of tin from Indonesia who were failing
to act to ensure responsible sourcing. Both have since responded to this pressure. An assessment by
Friends of the Earth in the Netherlands (Milieudefensie) on whether manufacturers of smart phones,
tablets, laptops and games consoles are honest about consumption of resources82 now includes Apple
and Samsung, along with Acer, Apple, Blackberry, HP, Lenovo, LG, Nokia, Philips, Samsung and Sony in
their ranking as “green”, for supplying sufficient information about their sourcing of tin and for working to
improve the situation. Dell and Toshiba were ranked as “orange” for supplying information but not taking
responsibility for improving the situation.
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Even if electronics devices were produced more efficiently – using a higher proportion of renewable energy,
with full recycling of e-waste to ensure minimal raw material extraction, and enabled by the avoidance of
hazardous substances wherever possible – the current model of ever-increasing consumption of electronic
devices would still be inherently unsustainable. Despite increasing awareness about the environmental impact
of electronics, there have not been any significant initiatives from within the industry to address the increased
threat to the environment that arises from a business model based on ever-increasing levels of consumption.
The only real innovation is happening at the fringes of the industry, for example, the Fairphone project83
and Phonebloks84. Google has launched Project Aura to build an open source modular smart phone that is
designed by customers. The popularity of both the Fairphone and the Phonebloks concepts shows that there
is demand from customers for longer lasting electronics products with reduced environmental and social
impacts. This momentum has led to Phonebloks, Project Aura and Fairphone announcing collaboration on
a new type of technology,85 starting with “a phone worth keeping”. This new vision has struck a chord with
people who love the benefits technology brings but are increasingly frustrated with products that are often
“designed for the dump”.
All major companies have been conspicuously quiet on the need for more sustainable business models that do
not rely on an ever-increasing level of device consumption.
Disruptive innovation is needed to shift away from rapid product consumption as the main driver of profits for
the electronics industry. Ultimately, new business models are required that generate profits from services rather
than the consumption of devices, such as yearly upgrades to existing durable products that are designed
to last, as an alternative to automatic replacement with a brand new product. Mobile phone contracts show
that a service-based model can gain wide acceptance, however, the marketing of “free” handsets and regular
phone upgrades to attract customers has only increased the environmental impact of mobile phones by
encouraging the public perception of these gadgets as disposable fashion items. Instead of the replacement
of whole products, phone upgrades should be limited to upgradable components and improved services
for existing devices. This is critical if the electronics industry is to become truly sustainable. This need for
upgradeability to be included at the design stage is also vital for other consumer electronics, such as tablets,
PCs, TVs and other electronic goods; extending their lifecycles needs to be an easier, more economic and
more attractive option for consumers than simply replacing the device with a new model.

section three

Addressing over-consumption through disruptive business model innovation

Chemical testing of the
original iPhone in 2007.
All new Apple products
are now completely free
of the worst hazardous
substances.
©Greenpeace / Will Rose

Green Gadgets:
Designing the
Future

The path
to greener
electronics

Electronics manufacturing remains at the cutting edge of technological development and has a strong
economic future. There is no reason why it should not also be at the cutting edge when it comes to clean
design and technology; this includes a crucial role in the renewable energy revolution, the substitution of
hazardous chemicals, greater worker health protection; and the prevention of environmental pollution at
its source. However, it is not enough for the industry to only clean up its manufacturing methods for these
devices, from its choice of energy to the selection of raw materials and chemicals used in processing. It needs
to reinvent the way that electronic devices are used in society to reverse the ever-increasing consumption
of consumer electronics. If this requires a change in culture around the way we view our gadgets, then the
electronics industry has to be the driving force behind that change.

conclusion

While it has made environmental progress in some areas, the consumer electronics industry as a whole still
has a long way to go before it can be considered a sustainable industry. None of these challenges are simple,
but it is possible for a globally innovative industry to deliver huge benefits for the environment and people who
depend on it.
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Conclusion

Table 1: Which companies are phasing out PVC and BFRs?
Consumer electronics free from polyvinyl chloride (PVC) and brominated flame retardants (BFRs), June 2014

External power cables and other peripherals (eg. mouse,
keyboards) are free from polyvinyl chloride (PVC) (green) or still
made from PVC (red)
Products free of worst hazardous substances especially PVC
and brominated flame retardants (BFRs)

Company has met commitment to phase out PVC and
BFRs and has all products free from these substances
Company is still working towards completing its phase
out of PVC and BFRs, based on a credible commitment;
it is showing progress by bringing products free of these
substances onto the market

One or more examples of whole product systems free from
hazardous substances

Company’s phase out of PVC and/or BFRs is only partial
and its commitment to future action is unclear, or there is
insufficient progress

Limited products free from hazardous substances,
no whole product systems
No products free of the worst hazardous
substances in this category

Company

Mobile
phones

PCs (desktop
& laptop
computers,
monitors

Desktop
monitors
and other
products

Televisions

Other
products

Progress

86

PVC and BFRs were
PVC and BFRs were
eliminated from Apple eliminated from Apple
products in 2008.
products in 2008,
with the exception of
PVC cables, which
were eliminated in
2013 (as of 2014
regulatory approval
for PVC-free cables is
still pending in India
and South Korea).

PVC and BFRs were
eliminated from Apple
products in 2008,
with the exception of
PVC cables, which
were eliminated in
2013 (as of 2014
regulatory approval
for PVC-free cables is
still pending in India
and South Korea).

Apple led the way on
eliminating toxic PVC
and BFRs from all its
new products with
the new iMac and
MacBook being the
first PCs completely
free of PVC and
BFR and met its
commitment to phase
these substances out
by the end of 2008.

87

All Nokia phones are
free of toxic PVC and
BFRs.

In line with its
commitment, all of
Nokia’s new models
of mobile phones are
free of all brominated
and chlorinated
compounds and
antimony trioxide
from the start of
2010. Nokia’s new
models have been
free of PVC since the
end of 2005.

BlackBerry has
eliminated all BFRs,
PVC and phthalates
in BlackBerry
products as of
the end of 2013.
BlackBerry products
introduced after 2013
are halogen free.

In September 2012
Research in Motion
made its commitment
to eliminate PVC and
BFRs from Blackberry
smartphones by the
end of 2013.
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Company

Mobile
phones

PCs (desktop
& laptop
computers,
monitors

Desktop
monitors
and other
products

Televisions

Other
products

Progress

All of HP’s notebook
products and 60%
of the company’s
non-mobile product
families are low
halogen, as of
January 31, 2014
(apart from external
components such
as keyboards, mice,
cables, and cords are
not low halogen).90
HP’s Windows tablets
and hybrid/split
products are also low
halogen; however,
lower priced Android
tablets are not yet
low halogen.

Examples of three HP
models of monitor
that are virtually free
of PVC and BFRs
are the HP Compaq
LE19f and LA22f
widescreen LCD
commercial monitors
and the HP 2310e
LED consumer
display. The HP ENVY
100 e-All-in-One is
the first PVC-free
printer.

HP needs to complete
its phase-out of
PVC by investing
in PVC-free cables
for all its computing
products, and
complete its phaseout of all PVC, BFRs
and other hazardous
substances in all
its products. HP
maintains that the
entire industry
needs to shift
towards PVC-free
cables to maintain
a competitive
playing field and is
advocating with its
suppliers.

Acer provides a list
of many desktops
and notebooks that
are PVC and BFR
free (apart from
power cables),
launched since 2010.
According to Acer,
90% to 99% of parts
in the BOMs (Bill of
Materials) of newly
introduced Acer
products are free of
PVC/BFRs as of the
end of 2013.

Acer provides a list of
six monitors that are
PVC and BFR free,
launched since 2010.

Acer is calling for
regulatory action
on the use of PVC
and BFRs, to ensure
the take up of
alternatives by the
entire market. Acer
needs to complete
its phase-out of PVC
by investing in PVC
free cables and set
deadlines for the
elimination of other
hazardous chemicals.

89

91

According to Acer,
90% to 99% of parts
in the BOMs (Bill of
Materials) of newly
introduced Acer
products are free of
PVC/BFRs as of the
end of 2013.
Smart phone A9
models and ICONIA
SMART are PVC/BFR
free.

Wipro launched
its first PVC and
BFR free product
a “Greenware”
desktop in January
2010. PVC and BFRs
were eliminated
from the new
Wipro Greenware
line of desktops
launched in 2010.
As of November
2012, 80% of Wipro
PCs were PVC/
BFR free. However,
no information on
whether power
cables are PVC is
available.

Wipro’s sustainability
report states that “a
significant portion
of our desktops
launched continue
to be PVC and BFR
free”.92 However,
WIPRO’s PC business
has now been sold

Company

Mobile
phones

PCs (desktop
& laptop
computers,
monitors

Desktop
monitors
and other
products

Dell product families
that are PVC/BFR
free are:
- XPS Notebooks and
Tablets
- Mobile Precision
Workstations
- Latitude1 Notebooks
(excludes 3 series)
- OptiPlex 9020 USFF
Desktop and Micro
Desktop
(However, peripheral
accessories and
power cables are not
included)

Dell product families
that are PVC/BFR
free are:
- P-Series Flat
Panel Displays
(excluding peripheral
accessories)

As from 2013, all
newly developed
laptop computers
and “all-in-one” type
desktops are PVC/
BFR free, with the
exception of: FPCB,
Bare PCB, Adapter,
Battery (laptop) Key
board, Touchpad/
Mouse, Cable,
Thermal Module and
Power Cord

As of 2013, there
are 79 models of
monitors that have
cabinets, stands,
back covers and LCD
modules free from
PVC/BFRs.

The Thinkpad
notebook range is
mostly PVC/BFR
free. All IdeaPad
notebooks and
IdeaCentre desktops
have many low
halogen components;
ThinkCentre desktops
have low halogen
chassis and CPUs

The LT2452p monitor
is PVC/BFR free
apart from cables; all
IdeaVisual monitors
are low halogen
except PCBs and
cables; all other
current Lenovo
monitors are PVC/
BFR free with the
exception of their
PCBA and external
cables.

Televisions

Other
products

Progress

All removable media
storage devices,
memory and hard
drives became BFR/
CFR/PVC-free in 2011.
However, Dell’s PVC/
BFR phase out is
limited to personal
computing products.

Dell has progressed
with the phase out
of PVC and BFRs
from its products,
in line with its
commitment for all
newly introduced Dell
personal computing
products to be BFR/
CFR/PVC-free from
the end of 2011. Dell
reports that technical
issues still exist for
specific applications.

Over 1,700
refrigerator models
have had their PVC
“skirt lower” replaced
with a TPE alternative,
representing the
substitution of 24.59
tons of PVC.
Recently LGE removed
PVC substances
completely from
refrigerator gaskets.
144 top loader
washing machines
use PVC-free exterior
film as from 2013,
representing the
substitution of 1,410
tons of PVC.

LG is in the process
of phasing out PVC,
BFRs, phthalates,
antimony and
beryllium from
its TVs, monitors
and PCs (targeted
for 2012) and its
household appliances
(targeted for 2014),
considering technical
and quality issues.

As well as notebooks
and monitors, Lenovo
has phased out PVC/
BFRs from many of
its components and
commodities.

Lenovo is focused
on eliminating PVC/
BFRs (halogens)
from its top selling
products and across
as many commodities
as possible. However,
power supply cables
are not PVC free and
PVC is still used in
some other external
cables.
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All LGE mobile phones
and tablets are free
from PVC and BFRs,
as from 2010.

LCD, UHD and OLED
TVs have PVC/BFR
free parts:
All new models – PVC
free LCD panels
and PVC/BFR free
insulation and deco
sheet.
29 models – PVC free
internal cables
314 models – PVC/
BFR free housings and
stands
412 models – PVC/
BFR free modules
PVC/BFR free remote
controller cases.
The number of TV
models with PVC/
BFR components is
increasing year on
year.
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Company

Mobile
phones

PCs (desktop
& laptop
computers,
monitors

Desktop
monitors
and other
products

Televisions

Other
products

As of November 2012,
HCL had 29% of its
product-line free from
PVC and BFR. HCL
changed its PVC/BFR
phase timeline from
December 2011 to
December 2012.
98% of HCL
notebooks from series
40, 44 and, 54 ranges
(apart from power
cords) are PVC/BFR
free. The Infiniti M
A330 Pro is HCL’s first
PVC-BFR free Desktop
computer.
However, there are
no further details of
progress in 2014.

Progress

Currently, HCL states
that is working on
economically viable
and safe alternatives
to replace PVC
and BFR. HCL has
introduced a PVC
free laptop computer
in this direction.
For completely
eliminating BFR from
its product, HCL is
working towards
the targeted date
of December 31,
2012. However, this
information is out of
date.96
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Philips was the first
company to introduce
a PVC and BFR-free
TV; the Econova
LED-TV; since then
its television business
has been sold as part
of joint venture with
Hong Kong-based
TPV.

More than 80% of
Philips shaving and
grooming products
are completely PVC/
BFR-free.
Philips lighting
products are 78% PVC
free and 29% BFR
free.
In 2013 Philips
Consumer Lifestyle
product portfolio was
55% PVC free, 55%
BFR free.

Philips is committed
to the phase out
of PVC and BFRs
in new consumer
products placed on
the market after
January 2011. As
well as the Econova
TV, a large number of
PVC/BFR free product
ranges such as Oral
Healthcare, vacuum
cleaners and shavers
have been put on the
market.

Most Toshiba TVs
have no BFRs in their
casings. Toshiba aims
to phase out PVC
and BFRs in all of its
product groups.

Toshiba provides
examples of PVC/
BFR free products,
including an OCR
scanner with PVC-free
AC cable and BFR free
printed circuit board.

Committed to
phase out PVC,
BFRs, antimony and
compounds, beryllium
and compounds
and phthalates by
FY2015 from all its
consumer products,
if alternatives are
available. 17 product
groups had reduced
PVC/BFRs in 2012
and Toshiba reports
that this will increase
to 30 groups in
FY2013.

98

Many PCs have
halogen (BFR) free
main printed wiring
boards and Toshiba
R-series notebook PCs
are PVC-free in the PC
main body including
internal cables,
chassis and printed
circuit boards.
In March 2011
Toshiba released a
PC which is 100%
PVC and BFR free, the
Tecra A11-EV1, on US
market.

Company

Mobile
phones

PCs (desktop
& laptop
computers,
monitors

All models of mobile
phones have been
free from BFRs as of
January 2010 and
PVC from April 2010.

Sony Mobile
Communications
(formerly Sony
Ericsson) Xperia
mobile phones are free
from PVC and BFRs.
Sony Ericsson was
one of the first brands
to phase out PVC/
BFRs from its mobile
phones.

Desktop
monitors
and other
products

Televisions

Other
products

Progress

Samsung phased out
BFRs and PVC from
notebooks developed
from January, 2011
(except adapter and
power cord).

The housings of
some TVs and all
monitors are BFR free.
However, there is no
commitment to a full
phase out of PVC and
BFRs in TVs.

All models of MP3
players have been
free from BFRs as of
January 2010 and
PVC from April 2010.
All HDD models
launched after April
2009 are free from
PVC and BFRs
All new models of
LCD panels have been
PVC-free since 2007.
Other products that
are partly PVC/BFRs
free are: all models of
digital cameras and
camcorders, and home
theatres.
However, Samsung
has an extensive
product range,
including household
appliances, where it
continues to use PVC
and BFRs.

As a market leader,
Samsung’s phase
out of PVC and
BFRs in its mobile
phones, notebooks
and other products
is significant.
However, it does
not plan to phase
out PVC in power
cables. Furthermore,
Samsung no longer
plans to completely
phase out the
use of PVC and
BFRs in its other
products, including
TVs and household
appliances.

Sony has phased out
PVC in the casings
and internal wiring
of all of its VAIO PCs.
Three BFRs (PBBs,
PBDEs & Deca BDE)
have been eliminated
in the PWBs, casings
and cables

Sony does not provide
details about the PVC/
BFR free status of its
TVs.

Sony provides an
extensive list of
products (including
model numbers) that
are “PVC/BFR-free”,
including MP3 players,
Walkman, cameras,
DVD and BluRay
players and PSP
(PlayStation Portable).
However, there are
many exemptions
from its ban on PVC
and its ban on BFRs
covers all uses but is
limited to PBBs, PBDE
and Deca BDE (and
therefore does not
go beyond regulatory
requirements)

In line with its
commitment, all
Sony Ericsson
(now Sony Mobile
Communications)
products have been
free of PVC since
2007 and all new
products are free
from BFRs.
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However, Sony’s
elimination
of hazardous
substances in its
other products is
only partial and the
company is behind
its competitors in
removing these
substances from PCs
and TVs. Not all BFRs
are included; external
cables and some
wiring boards are
also not included.

Company

Mobile
phones

PCs (desktop
& laptop
computers,
monitors

All mobile phones
(sold in Japan only)
have been PVC-free
(excluding internal
wiring in a charger)
from FY2005 models
onwards. Panasonic
has launched a BFRfree mobile phone
(P-02D), apart from
accessories, although
this is no longer in
production.
Apart from this, there
are no BFR-free
products.

Since April 2007,
Panasonic has been
selling PVC-free
notebook computers
(excluding separate
AC cord), in Japan
only. Panasonic
has launched a
BFR-free notebook
(CF-B10) apart from
accessories.
Apart from this, there
are no BFR-free
products.

Desktop
monitors
and other
products

Televisions

Other
products

Progress

There are many
examples of PVC-free
products, including
healthcare products
and LED panel display
units. Panasonic
gives examples of
fluorescent ceiling
lamps that are
free of BFRs – and
is manufacturing
halogen-free printed
wiring boards for
certain applications
and markets.
As from March
2011, Panasonic
has discontinued the
use of PVC internal
wiring in all of its
products globally.
However, 54% of
products – such as
washing machines,
are exempted due
to technological
problems.

Panasonic has not
met its commitment
to remove PVC and
BFRs from notebooks
and BFRs from
mobile phones by
the end of 2011.
In addition, it has
no commitment to
remove these toxic
substances across its
product range.

In 2011 Sharp listed
solar modules,
LED lighting,
small household
appliances, mobile
phones, calculators,
electronic dictionaries
as PVC and
phthalate free. BFR
and antimony free
products were listed
as: LED Lighting,
and water purifier.
Products that had
BFR free casings
were: blue-ray
recorders, players,
video projectors,
copiers/MFPs,
mobile phones
Theatre Racks,
Home Video System
and electronic
dictionaries.

Sharp did not meet
its commitment to
phase out the use
of PVC, phthalates,
BFRs and antimony
by fiscal year 2010;
it no longer lists
products that are
free from PVC, BFRs
and other hazardous
substances on its
website. Its full
list of banned and
restricted substances
is no longer
available. Associated
documents list PVC,
certain phthalates
and beryllium and
compounds as
banned; previous lists
also banned antimony
and compounds,
with BFRs listed as
managed.
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There has been
minimal progress
in the phase out
of PVC/BFRs or
other hazardous
substances since the
last assessment done
by Greenpeace in
November 2012.

102

Some LCD TVs put on
the market in 2011
were free from PVC
and phthalates, with
casings free from
BFRs, however, no up
to date information is
available.

Table 2: Which companies are phasing out other hazardous substances?
Company

103

Mobile
phones

PCs (desktop
& laptop
computers,
monitors

Desktop
monitors
and other
products

Apple products are also
free from phthalates (see
PVC), lead, mercury and
arsenic. Apple has not yet
reported on its elimination
of beryllium and antimony.

Apple products are also
free from phthalates
(see PVC), lead, mercury
and arsenic. Apple has
not yet reported on its
elimination of beryllium
and antimony.

Apple products are also
free from phthalates
(see PVC), lead, mercury
and arsenic. Apple has
not yet reported on its
elimination of beryllium
and antimony.

104

All Nokia phones are free
from antimony trioxide,
beryllium compounds;
phthalates have been
restricted since 2005.
Nokia also restricts certain
PFCs and organotins.
105

All phthalates were
phased out by the end
of 2013. Beryllium was
eliminated in 2011.
BlackBerry plans to
eliminate all antimony
oxides by the end of
2014.
106

Certain phthalates
in new computing
products, beryllium
and compounds, and
antimony and antimony
trioxide have been
phased out since 2013.
Remaining uses of
phthalates, antimony and
the BFR HBCDD are still
to be phased out.
107

108

In the future, suppliers
will be required to ban
the usage of beryllium,
antimony and all
phthalates.
Dell has phased out the
use of antimony and
three phthalates (with a
fourth, DIBP, to be phased
out by 2015), beryllium
and other phthalates are
monitored for possible
future restriction. Other
substances such as
mercury, arsenic, lead,
PAHs and MCCPs have
been phased out.

Other
products

Progress

Company

Mobile
phones

PCs (desktop
& laptop
computers,
monitors
In November 2012,
Wipro reported it had
launched its first products
– two desktop models,
WSG68F55W7 and
WIV68F55 – free from
antimony, beryllium and
phthalates. These two
products constituted
20% of its product range
free from these three
hazardous chemicals.
Its timeline to complete
phase-out of antimony,
beryllium and phthalates
from its entire product
range was FY-2012.

110

LGE mobile phones are
also free from beryllium,
phthalates and antimony
trioxide.
111

Antimony and beryllium
and their compounds
have a phase-out target
date of 2012. Three
phthalates, DEHP, DBP
and BBP are listed
as restricted. Other
phthalates are listed as
reportable substances,
which may be candidates
for further restrictions in
the future.
Antimony and
compounds, beryllium
and compounds and
phthalates were targetted
for eliminatioan by the
end of 2012. As of
November 2012, 21% of
its products are already
free from antimony and
beryllium. As well as
being PVC/BFR-free, the
HCL ME series 54 laptop
is also free of antimony
and beryllium. However,
no up to date details of
products are given.112

Desktop
monitors
and other
products

Other
products

Progress

Wipro’s sustainability
report does not include an
update on its phase-out
of antimony, beryllium and
phthalates.109 WIPRO’s PC
business has now been
sold

Company

Mobile
phones

PCs (desktop
& laptop
computers,
monitors

Desktop
monitors
and other
products

Other
products

Progress

113

All Philips products are
free from beryllium and
bisphenol A is phased out
in food contact products.
Philips is also phasing out
the use of phthalates and
antimony compounds for
consumer products, as
part of its PVC/BFR-free
policy.
114
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Toshiba does not report
on its progress to
phase out antimony and
compounds, beryllium
and compounds and
phthalates.
Antimony and compounds,
beryllium and compounds
and phthalates have been
phased out from mobile
phones (new products) as
from January 2013.

Antimony and compounds,
beryllium and compounds
and phthalates have been
phased out from notebook
computers (new products)
as from January 2013.

Sony Mobile
Communications has
eliminated certain
phthalates, antimony
trioxide and beryllium;
antimony is not yet
eliminated.

Beryllium oxide is
not used in any Sony
products.

Antimony and
compounds, beryllium
and compounds and
phthalates have been
phased out from MP3
players.
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118

Phthalates have been
eliminated in PSPs and
AC adapters. Beryllium
oxide is not used in any
Sony products.

There has been minimal
progress in the phase
out PVC/BFRs or other
hazardous substances
since the last assessment
done by Greenpeace in
November 2012.
Sharp’s full list of banned
and restricted substances
is no longer available.
Associated documents list
PVC, certain phthalates
and beryllium and
compounds as banned;
previous lists also banned
antimony and compounds.

Table 3: Guide to Greener Electronics – Criteria 2006-2012
Criteria v.1 – v.8 (2006 – 2008)
CHEMICALS

Precautionary
Principle

Chemicals
Management

Timeline for
PVC phase-out

Timeline for
BFR phase-out

E-WASTE

Support for
Individual Producer
Responsibility

Provides voluntary
take-back where no
EPR laws

Provides info for
individual customers
on take-back in all
countries where
sales of product

Reports on amount
of WEEE collected
and recycled

PVC-free and/or
BFR-free models
on market

Criteria v.8 – v.17 (2008 – 2011)
CHEMICALS

C1. Precautionary
Principle

C2. Chemicals
Management

C3. PVC and BFR
phase-out and
timeline119

C4. Phase-out of
additional substances
with timeline(s)

C5. PVC-free and/
or BFR-free models
(product systems)
on the market

E-WASTE

W1. Support for
Individual Producer
Responsibility129

W2. Provides
effective121 voluntary
takeback where no
EPR laws

W3. Provides info for
individual customers
on takeback in all
countries where
sales of product

W4. Reports on
amount of WEEE
recycled122

W5. Use of recycled
plastic content
across all products
and timelines for
increasing content

CLIMATE
& ENERGY

E1.Support for global
mandatory reduction
of GHG emissions

E2. Disclosure of
carbon footprint
(GHG emissions)
of company’s own
operations and two
stages of the product
supply chain

E3.Commitment
to reduce GHG
emissions from a
company’s own
operations with
timelines123

E4. Amount of
renewable energy124
used as proportion
of total electricity use
in own operations

E5. Energy efficiency
of new models of
specified products125

ENERGY

E1. Disclose own
operational GHG
emissions

E2. GHG emissions
reductions
and targets

E3. Clean Electricity
Plan (CEP)

E4. Clean Energy
Policy Advocacy

GREENER
PRODUCTS

P1. Product Energy
Efficiency

P2. Avoidance
of Hazardous
Substances in
Products

P3. Use of Recycled
Plastic in Products

P4. Product Lifecycle

SUSTAINABLE
OPERATIONS

O1. Measure and
reduce energy
consumption in the
supply chain

O2. Chemicals
Management and
Advocacy

O3. Policy and
practice on
sustainable sourcing
of fibres for paper.

O4. Policy and
practice on
avoidance of
conflict metals

Criteria v.18 (2012)

O5. Provides
effective voluntary
take-back where no
EPR laws

Green Gadgets:
Designing the
Future

The path
to greener
electronics
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