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Our survey was based on voluntary participation by companies
willing to submit their products to our critical evaluation.
Unfortunately, not all the companies we invited agreed to
participate, and in the game consoles category in particular we
received either no submissions at all or they came too late to
be included. These companies included:

� Acer

� Apple

� Asus

� Creative

� Microsoft

� Nintendo

� Palm

� Sharp

We choose not to evaluate products that had not been
submitted voluntarily, since this would have been against the
spirit of the survey. We can only regret the absence of these
market leaders and congratulate those companies who did
dare to rise to the challenge, and we hope that our work will
provide them with valuable feedback on their efforts and will
encourage them along the path of progress.

Searching... 
for Green Electronics
Introduction

�Green IT� became the buzzwords of 2007. Hardly a day went by
without one IT company or another proclaiming its intent to slash
energy consumption, reduce waste or take some other bold action to
green its operations or products. This race for greener electronics has
seen dizzying changes sweep across the industry

Greenpeace has been charting this race in our �Guide to Greener
Electronics�. Launched in August 2006 and updated on a quarterly
basis, the Guide ranks 14 leaders of the PC and mobile phone
markets (and, since November 2007, four more companies covering
the game consoles and television markets) on environmental policies
and practices. Establishing competition between brand leaders, it has
led them to commit to taking responsibility for the e-waste generated
by their products and to designing out toxic chemicals from their
products. In the �rst edition, only �ve of the companies scored the
halfway 5/10 mark. A year later, in the �fth edition, all companies were
scoring at least 5/10, with half of them reaching between 7 or 8
points. 

Are all of these commitments and announcements simply lip 
service, or is the adoption of green business practices really 
growing? We decided that it was time to test that companies�
promises were matched by real action in making green products
available on the market.



Overview of results

The products were assessed against four sets of criteria � use of
hazardous chemical substances, energy ef�ciency, product lifecycle
and a mixed set awarding innovations and marketing options, all of
which are explained in full in Annex 1 � re�ecting some of the most
important issues when it comes to making electronic products
greener. There were small differences in the criteria used and the
points to be gained between the two major groups of computers
(desktops and notebooks) and mobile devices (mobile phones and
PDAs).

A maximum of 100 points was available, which was then adjusted to
a score of 1 to 10. Because products from different categories cannot
be compared directly with each other, the points given only re�ect the
ranking of a product within each category. Therefore, the score of a
mobile phone in this survey cannot be compared directly with the
score given to a notebook computer. In addition, one product group
generally scoring higher than another cannot be taken as indication
that that product group is greener; for example, a desktop computer
scoring higher than a mobile phone does not mean that computers
can be considered to be greener products based on this survey.

It is important to note that some of the companies participating in the
survey did not provide all details of their products in some instances,
which resulted in lower scores. Where companies claim that such
information is not available or is unknown to them this is especially
worrying since it indicates a lack of initiative to assess, and hence an
aspiration to improve, the environmental performance of their
products.

The survey produced no outright winners. No single product scored
that one extra point needed to raise it above the halfway mark of 5
out of 10. Some products that did well in certain areas failed to
achieve in others. As a result, no product performs exceptionally well
when assessed against all the environmental parameters.

However, three products did score the halfway mark, and can be
distinguished among the list of surveyed products:

� Sony Vaio TZ11 (notebook)

� Sony Ericsson T650i (mobile phone)

� Sony Ericsson P1i (PDA)

The Green Electronics Survey

We embarked on a mission to �nd the greenest electronic devices
available on the market during 2007. We conducted a survey of the
main brands of desktop PCs and notebooks, mobile phones,
Personal Digital Assistants (PDAs) and games consoles, assessing
them on their use of hazardous chemical substances, energy
ef�ciency, overall product lifecycle (recyclability and upgradeability)
and other factors such as promotion of environmental friendliness and
innovation. We contacted market leaders and invited them to submit,
on a voluntary basis, their most environmentally-friendly products
currently available. In addition, we placed ads in trade magazines and
on websites encouraging other producers to participate. Each
company could submit a maximum of three products in each of the
product categories.

37 products from 14 companies were assessed against four sets of
criteria: (1) use of hazardous chemical substances1, (2) energy
ef�ciency, (3) product lifecycle and (4) innovations and marketing.
Finally, we chose the highest-scoring product for each company per
category to be represented in the �nal analysis.

Our survey clearly shows that the industry has already made
advances along the path to green electronics. Three �ndings stand
out clearly:

� Going beyond the law � the industry is moving ahead of existing
regulations concerning the use of hazardous substances; for the
purposes of this survey, for example, we assessed against the
European Union�s Directive on the Restriction of the Use of Certain
Hazardous Substances in Electrical and Electronic Equipment
(RoHS Directive) which regulates use of critical chemicals but does
allow certain de�ned exemptions � companies were awarded points
for the fewer exemptions they used

� Actions speak louder than words � products free of hazardous
chemicals are on the market, commitments in policies are changing
into concrete reality; and the quest for energy ef�ciency is now
moving fast as climate change becomes a global priority after
decades of disinterest in this issue.

� Lack of a comprehensive lifecycle approach � companies still 
fail to undertake such an approach, which would have the dual
purpose of reducing the environmental footprint upstream and
extending the lifespan of products downstream.

1 For further details of the environmental and human health
impacts of the chemical substances discussed in this survey,
please see the Greenpeace report �Toxic Tech - The
dangerous chemicals in electronic products�.
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4 Greenpeace International  Searching for Green Electronics

Detailed information as to how the products lined up can
be found in Annex 2, but are summarised here:

n Desktops

Both the Dell Optiplex 755 and the HP dc5750 obtained a total of
4.71 points, but thus failed to score the halfway mark of 5/10. While
the Dell computer makes most of its points by being energy ef�cient,
HP claims to use fewer exemptions to the RoHS Directive.

Rank Model Points

1 Dell Optiplex 755 4.71
1 Hewlett-Packard dc5750 4.71

3 Fujitsu-Siemens Esprimo E5720 4.65

4 Lenovo Thinkcentre A61e 3.66

n Notebooks

Without any doubt, the leader in this category is the Sony Vaio TZ11,
being the only surveyed notebook completely avoiding the use of
beryllium and its compounds and offering three toxic-free innovations
(PVC-free internal cables, BFR-free main printed circuit board and a
mercury-free LED backlight in its LCD screen). The Hewlett-Packard
Compaq 2710p and the Toshiba PortØgØ R500 notebooks vied for
second and third positions, scoring highly for designing out some
chemicals. The Toshiba is also the only product in this survey for
which we received a calculation of model-speci�c energy use during
the production phase of the product.

Rank Model Points

1 Sony Vaio TZ11 5.29

2 Hewlett-Packard Compaq 2710p 4.82

3 Toshiba PortØgØ R500 4.74

4 Dell XPS M1330 4.38

5 Lenovo Thinkpad X61 3.98

6 Fujitsu-Siemens Lifebook P7230 3.52

7 Panasonic Toughbook W5 3.49

n Mobile phones

The Sony Ericcson T650i is the leader of the pack, performing well on
the energy ef�ciency of its charger and being free of PVC, phthalates
and beryllium and its compounds, while its main printed circuit board
is BFR-free. The Nokia N95 is also PVC and phthalate-free and with a
printed circuit board free of BFRs and antimony but its charger is less
ef�cient, resulting in it earning only second place.

Rank Model Points

1 Sony Ericsson T650i 5.30

2 Nokia N95 4.40

3 LG Electronics KE970 4.05

4 Motorola MOTOKRZR 3.65

5 Samsung SGH-G600 3.60 

n PDAs

The Sony Ericsson P1i secured �rst place through the chemicals
criteria (fewer RoHS exemptions, free of PVC, beryllium and
phthalates and a BFR-free main board). The Hewlett-Packard iPAQ
510 reached second place thanks to the ef�ciency of its adapter.

Rank Model Points

1 Sony Ericsson P1i 5.10

2 Hewlett-Packard iPAQ 510 3.95

3 Mio Technology  P350 3.15

4 RIM Blackberry Curve 8300 3.10
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Observations

While our survey produced no outright winners there were some
interesting achievements and encouraging signs of performance
against speci�c criteria that, put all together, should provide both
inspiration and a comprehensive framework for the future design of
greener electronic products. 

Designing out toxic chemicals

While other PCs used up to nine exemptions each under the RoHS
Directive, the Hewlett-Packard Compaq dc5750 and the Lenovo
Thinkcentre A61e desktops and the Hewlett-Pacard Compaq 2710p
notebook used only three each. The Sony Ericsson T6501i and the
Motorola MOTOKRZR mobile phones also used only two exemptions
each, where worst cases in this product category used up to seven.
The Sony Ericsson P1i PDA also reduced its exemptions to two, while
other competitors used up to eight.

The Sony Ericsson P1i PDA  and both the Sony Ericsson T650i and
the Nokia N95 mobile phones were PVC-free. These three products
were also free of phthalates. While none of the surveyed products
was completely free of BFRs or antimony, the rare compliance with
being beryllium-free was notably met by the Sony Vaio TZ11
notebook and the two aforementioned Sony Ericsson products. 

Energy ef�cient products

Although all products scored poorly on providing useful power-saving
tools to consumers, there were some highlights. Dell clearly led in
energy ef�ciency measures, with its desktop Dell Optiplex 755 and its
notebook Dell XPS M1330 achieving 15 out of a possible 20 in energy
ef�ciency criteria. The mobile phone Motorola MOTOKRZR had a
charger that left its competitors behind, while for the PDAs, Mio
Technology P350 and the Hewlett-Packard iPAQ 510 also scored for
their ef�cient chargers.

Product lifecycle approach

Both the desktops Fujitsu-Siemens Esprimo E5720 and Dell Optiplex
755 and the notebook Hewlett-Packard Compaq 2710p performed
well on this set of criteria, scoring higher than 20 out of the available
27 points. The notebook Panasonic Toughbook W5, though
performing poorly on its overall score, is the only product offering
seven years� of components availability. For mobile phones, the LG
Electronics KE970 and Samsung SGH-600 scored best on
recyclability while the Nokia N95 offered the best ratio between the
price of a new battery and the price of a new phone (the lower the
battery price being a greater incentive for the consumer to replace the
battery rather than discard the entire phone). Conversely, while the
Hewlett-Packard iPAQ 510 had the best overall score due to its high
recyclability claims, its battery price ratio was among the worst of the
products surveyed. 

Innovations and marketing 
(the visibility of the product)

The ability or will to collect and disclose data on the energy used
during production was found to be so poor that it�s highly
commendable that Toshiba provided comprehensive information on
its notebook PortØgØ R50, with Sony and LGE also giving partial
information for, respectively, the notebook Sony Vaio TZ11 and the
mobile phone LG Electronics KE970.

Although few products can claim to be 100% free of PVC, BFRs and
antimony, many of the surveyed products showcase the steps being
taken toward toxic-free electronics, such as mercury-free LED
backlight (four notebooks), BFR-free circuit boards (two notebooks
from Sony and Toshiba, the Futijsu desktop, four mobile phones and
Sony Ericsson�s PDA), PVC-free internal cables (the Sony Vaio TZ11)
and an antimony-free circuit board (the Toshiba notebook and Nokia�s
mobile phone).

Surveyed laptops from Toshiba, Sony and Fujitsu-Siemens and the
Blackberry PDA from RIM were quite prominent on the brands�
websites, requiring only a small amount of website navigation (via
click-throughs, drop-down menus, etc.) to track them from the
homepage. Visibility of other products could be reinforced � the
Motorola KRZR, for example, was the hardest product to track 
down on a brand�s website.
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The way forward

Step by step the state of the IT industry is improving as companies
not only improve their policies and practices but have also started to
market products that are greener. We�re still a long way from the
product that would win the race for a truly green electronic product,
but we can see the signs that the �nal lap is getting closer. Not only
are the signs observable in the snapshot of the market in 2007 that
our survey has provided, they are also con�rmed by recent marketing
and announcements of greener products:

� Apple�s new laptop, the MacBook Air, was designed with PVC-free
internal cables, a BFR-free printed circuit board and showcases a
mercury-free LED backlight in its LCD screen whose glass is also
arsenic-free

� The charger of Nokia�s new mobile phone, the Evolve, showcases
high energy-ef�ciency performance : 94% above Energy Star 4.0

Designing out toxic chemicals

Beyond RoHS exemptions: it�s time to close the door on the use of
RoHS exemptions. Our survey clearly shows that most electronic
devices can be produced without relying on them � we found one
product in which only two exemptions, for lead, were still being
exploited. Additionally, we were able to compile a long list of products
offering alternatives for each of the RoHS exemptions (see
http://www.greenpeace.org/raw/content/international/assets/binaries/
ngo-rohs-submission.pdf ). It is within the power of manufacturers to
create products without using RoHS exemptions and consequently
the RoHS Directive should be strengthened in this respect. 

Beyond the RoHS list: RoHS currently regulates a limited list of
hazardous chemicals while the list of products or components free of
additional chemicals (e.g. all BFRs, PVC, phthalates, antimony or
beryllium compounds) keeps on growing and growing. Manufacturers
must start designing them out of their products completely, as though
these toxic chemicals were already covered by the RoHS Directive,
while new restrictions should be enacted in law to re�ect the
readiness of the market to comply. Recent innovations indicate that
other potential candidates for restrictions include arsenic compounds
(e.g. in glass), nickel compounds, bismuth and per�uorinated
chemicals such as PFOs (see
http://www.greenpeace.org/raw/content/international/assets/binaries/
ngo-rohs-submission.pdf ).

Energy ef�cient products

Beyond Energy Star 4.0: Climate change is now a global priority - it
is probable that we are currently seeing a fast technological jump in
energy ef�ciency because this �eld of innovation has been otherwise
ignored for decades. Energy Star 4.0, launched in July 2007, provides
a well-recognised benchmark for energy ef�ciency. Our survey shows
that these current standards can already be surpassed for those
devices that we examined, and should therefore be considered to
provide a minimum baseline below which a company should not even
considering marketing a product. On the contrary, it would seem that
there is scope for a signi�cant strengthening of future standards of
energy ef�ciency � new products, marketed after this survey was
undertaken, demonstrate that they able to comfortably beat the
records already identi�ed in our survey. The US Environmental
Protection Agency has already adopted a �new approach�, where the
much tighter Energy Star 5.0 standards will be introduced once 25%
of products are in compliance with Energy Star 4.0.  This approach
should also be considered by legislators drafting future mandatory
requirements, to get the worst, least energy ef�cient products off the
market. 

Down this path, there is a huge potential for innovation transfer
between �business-to-business� to �business-to-consumers�
electronics, the former performing more ef�ciently in order to cut
energy bills for business users and from mobile to stationary devices,
with energy ef�ciency being a more decisive criterion among the
mobile ones, as they extend battery life, which is a valuable 
marketing ploy.

Information for consumers: Making products energy ef�cient is not
enough. Consumers need information as to how to make the best
use of their devices with regard to energy use � it is particularly
important for mobile devices where there is a lack of clear information
about the ef�ciency and energy use of chargers (external power
adapters). There are no initiatives reaching very far in providing this
information to consumers, and one could reasonably expect much
more from companies publicly expressing their concerns and
communicating their efforts about climate change. Guidelines or even
a standard for the electronics industry to follow should be in place.
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Product lifecycle approach

Recyclability: There appears to be no common industry practice
when calculating recyclability rates. High recyclability claims made by
companies during our survey probably don�t match the reality of
common recycling practices. For calculating recyclability taking into
account the real fate of a product in recycling operations, we refer to
EPEAT recommendations, found at
www.epeat.net/docs/veri�cation%20clari�cations%20report%200701
15.pdf

To make �recyclability� improvements �t with recycling practices,
manufacturers need better communication with recyclers to also
improve separation and recycling technologies and build capacity
among the organisations and companies in charge of collection and
recycling. 

Lifecycle analysis: There is an urgent need to work towards an
industry-wide standard of lifecycle analysis that encompasses the use
of energy and natural resources across the entire chain of production
� from mining, manufacture and distribution to consumption and end-
of-life treatment. In the meantime, companies should develop their
own analysis that covers the entire product lifecycle. Without knowing
and tracking what resources and how much energy it takes to make a
product, it is hard to determine how signi�cant, systematic changes
can be made. All stakeholders need to be able to understand where
action needs to be taken as a priority, and to assess whether actions
taken downstream are ef�cient or merely shift toxic burdens from one
environmental medium to another (for example, from the soil to the
air). With respect to tackling climate change, it is also essential to
have a fair disclosure of total energy used during the manufacture of
products � by fair, meaning that every company can be judged on the
same stages of production and not according to where it sets its own
boundaries for responsibility; once the carbon footprint of the
manufacturing process has been established, it is also important to
consider the carbon footprint incurred by the mining of raw resources,
for example.

Expand the lifecycle of products: To design truly ecologically sound
products, companies need to shift away from products designed with
a limited lifespan (planned obsolescence) and towards long-living
upgradeable goods, with warranty periods signi�cantly above
minimum legal standards and with long availability of components.
Many other initiatives could contribute towards this objective, from 
the standardisation of peripherals and chargers to allowing or offering
repair services, easing and organising safe reuse of second-hand
products. Refurbishment initiatives should also be promoted in
developed countries, where recycling is too focused on metal
recovery after shredding the whole device and condemning most 
of it to combustion.

Reconsider business models: Move from products to services: 
The products evaluated in this survey are physically sold to customers
in a traditional manner. However, as already seen a long ago in the
photocopier business, leasing of products (big-size peripherals or
others) instead of selling them is another valid lead to amend business
models on the direction of dematerialisation. Moving to new, service-
based business models might enable business to design ultra-slim
devices backed up by shared and ef�ciently used central
infrastructure, reducing today�s huge redundancies in computing 
and storage capacity in private ICT devices. 

Innovations and marketing

Greenpeace wants to see more innovations develop in the �eld of
green design and welcomes a more comprehensive approach
towards environmental and human impacts throughout the product
lifecycle. We invite electronic companies to offer real choice to
consumers for greener products, by increasing efforts to market and
advertise products provided always that they really make a difference
and avoid abusive or misleading claims. Greenpeace also calls for a
new business paradigm that would turn our economical and social
relationships with electronic equipment towards a greater sense of
responsibility from all stakeholders, manufacturers and consumers, as
well as securing a reverse of the current trend in lifespan of products. 
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Annex 1
Methodology of scoring

Products were assessed against four sets of criteria,
re�ecting some of the most important issues when it
comes to making electronic products greener.

Use of hazardous chemical substances

30 points out of 100 a product can achieve

Electronics products contain many hazardous chemical substances
and materials that cause serious pollution and have dangerous health
affects mostly when they are produced and disposed of, but also, to
a lesser extent, when they are used. Products that avoid these
chemicals are awarded points in the survey.

RoHS exemptions

The European Union Directive on the Restriction of the Use of Certain
Hazardous Substances in Electrical and Electronic Equipment
regulates the use in electronic products of critical chemicals namely
lead, mercury, cadmium, hexavalent chromium and the brominated
�ame retardants PBBs and PBDEs (though not other BFRs).

Since all products are expected to follow current legislation, they were
not awarded any points merely for being RoHS compliant in this
survey. However, RoHS allows products to still be in compliance if
they use these chemicals in speci�c listed applications, though only
where substitution is not possible, or the substitute would be more
harmful.  Companies were asked to provide the exemptions being
used in each product. The less exemptions reported for a product,
the more points awarded. 

PVC and BFRs

Points were also given if a product was declared free of all polyvinyl
chloride (PVC) plastics or free of all brominated �ame retardants
(BFRs). While many companies now have timelines to phase out
these two chemical groups, there are still very few products on the
market that avoid them altogether. 

Antimony, phthalates and the beryllium group

For each of these chemical groups that are not used in the product,
additional points were awarded.  

For details of the environmental and human health impacts of the
chemicals mentioned here, see Greenpeace report Toxic Tech - The
dangerous chemicals in electronic products

Energy use during consumption

30 points out of 100 a product can achieve

Consumer electronics play a signi�cant and growing part in an
individual�s carbon footprint. Using energy ef�ciency products not only
reduces the CO2 emissions and thereby the impact on the climate, it
also results in lower household energy bills.

Energy Star assessment

Energy Star is the energy ef�ciency rating of the US Environmental
Protection Agency and the US Department of Energy. This
certi�cation has become a globally accepted standard and sets
benchmarks for a number of products. If these benchmarks are met
or exceeded, products can be labelled as Energy Star compliant. 

For the Greenpeace survey, points were given according to the
percentage that the devices exceeded Energy Star minimum
requirements. For mobile devices, the energy use of the external
power adapters was analysed. For desktop and notebook computers
this was calculated for both the stand-by and the idle mode. For
example a desktop computer using 1 Watt in stand-by mode instead
of the 2 Watts required by Energy Star, would be 50% better than
Energy Star.

Power saving information

Points were awarded to companies providing the consumer with
information on how to best reduce the energy consumption of a
device. The more comprehensive this information, the more points
were given to a product. Six areas in which points could be scored
included provision of an online energy calculator, public access to
environmental data sheets where actual power consumption is listed,
explicitly encouraging power saving in the manual, additional power
saving tips on company or product websites, and for additional
software and hardware energy saving functions and solutions. It is
possible that results for these criteria, particularly relating to
information to be found on websites, may have changed since the
survey was undertaken.

Power saving settings

Products were awarded points if they shipped with energy saving
settings enabled. For computers this means that early stand-by times
and low energy consumptions settings are enabled, while for mobile
devices this generally refers to an early power-down of backlights and
lower backlight brightness.
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Product lifecycle

27 points out of 100 a product can achieve

Consumer electronics are well known for their short and 
continuously diminishing lifecycles that are increasing the burden 
on the environment. Mobile phones, for example, are now replaced
on average every 18 months. A longer warranty period, designing
products that can be upgraded rather than replaced and making
spare parts available long after the production of the device has 
been discontinued all help to entice consumers to keep the 
products longer.

Warranty 

Points were given according to the number of years for which
products are under manufacturer warranty on the global market. The
longer the warranty time given by the manufacturer, the less likely it is
that the consumer will have to replace a device before it is outdated.

Availability of spare parts

Similarly to the scoring criterion for warranty, products were awarded
points for every year that a consumer is able to obtain spare parts for
a product after production has ceased. The longer these spare parts
are available the less likely it is that the consumer will dispose of a
product rather than repair it.

Upgradeability

Products were given points for the extent to which they are user-
upgradeable. To be user-upgradeable, clear directions on how to
upgrade parts need to be given in the user manual. 

For computers, upgradeable parts included the system memory, 
the graphics card (GPU), the processor (CPU) and the optical drive
(CD/DVD). Parts that are usually replaced rather than upgraded (such
as fans in computers, for example) were not included.

For mobile devices, upgradeable parts included the battery and
memory cards. In addition, points have been allocated according to
the price of the battery compared with the price of the actual device,
since the battery usually needs earlier replacement and expensive
batteries are an incentive for the consumer to discard the product
rather than to simply replace the battery. The smaller the percentage
the battery price is of the total price of the device, the more 
points given.

Recyclability

Because the recyclability rate is dif�cult to de�ne and compare
amongst products, the de�nition of the European Union Waste
Electrical and Electronic Equipment Directive (WEEE Directive) was
applied. The directive gives a de�nition of recycling that excludes
energy recovery, which is the use of combustible waste as a means of
generating energy through direct incineration with or without other
waste but with recovery of the heat. Indeed, energy recovery from
combustion eliminates that possibility to effectively reuse the waste
and therefore cannot be considered true recycling.

The directive also demands a legal minimum percentage of
recyclability per weight of the device. Computers, for example, need
to be a t least 65% recyclable. Points were given according to how
much a device exceeds the legal minimum recyclability rate of the
WEEE directive.

When treating the companies� submissions, we were confronted by
�gures obviously claiming recyclability rates unlikely to match recycling
in practice. Such �gures, presumably, do not take into account the
destruction of certain materials during recovery processes, for
example, discounting some plastics or resins that will be destroyed
during the recovery of metal parts in a smelter. To balance the
acknowledgement of potential real efforts from companies on
designing for recycling while not endorsing �gures that require a reality
check, we have allocated points by broad bands of performance. No
points were awarded for the low band 65-70%, points were given for
over 70% and doubled for over 80% - which is considered the
maximum achievable when taking into account current best available
recycling practices. On this particular issue, it is worth noting the
recommendations made by experts from the EPEAT label on
extrapolating the WEEE Directive 65% recycling requirement to create
a product-speci�c recyclability requirement :
http://www.epeat.net/Docs/Veri�cation%20Clari�cations%20Report%
20070115.pdf
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Innovations and marketing

13 points out of 100 a product can achieve

Visibility and Promotion

Electronics companies spend huge amounts of money on advertising
and promoting their products. The more visible green products are,
the more likely they are going to be purchased by consumers. To
determine this visibility, the amount of website navigation (such as the
number of click-throughs or drop-down menus) required to reach the
speci�cations of the product was assessed. The less website
navigation needed, the more points awarded. This analysis was done
in late 2007 and it is possible that websites accessed have since
changed.

Energy during production

The energy used to produce a product is as important to investigate
as the energy it takes to power a device during consumer use.
Reducing energy during production plays an important role in
reducing the impact on natural resources and the climate.
Unfortunately, there is no existing global standard that allows for
comparing products under this category. Therefore, points were given
to products for which the companies have an energy lifecycle analysis
that takes into account a signi�cant part of the production chain of
that particular product model.  Areas that should be included when
calculating the energy it takes to make a product incorporate the
extraction of  natural resources, the energy used to produce parts
that are purchased from suppliers, the �nal assembly, and the
shipping of parts and �nished products. Companies that only
calculate the energy of the �nal assembly stage of production 
were not awarded with any points.

Other Innovations

As an acknowledgement of green initiatives that are still in progress,
green innovations going beyond common practices were also
awarded with additional points. Innovations so awarded include:

� BFR free main printed circuit boards (points not cumulative with
those for 100% BFR-free whole product)

� BFR-free printed circuit board in handset for mobile phones 
(points not cumulative with those for 100% BFR-free whole 
product and the aforementioned example)

� PVC-free internal cables (points not cumulative with those for 
100% PVC-free whole product) 

� antimony-free printed circuit board (points not cumulative with 
those for 100% antimony-free whole product)

� mercury-free LED backlight in LCD screens of laptops

Halogen-free (bromine and chlorine free) housings and casings 
were considered to be common practices.

Vast amounts of modern electronic
equipment, which contains toxic

ingredients, are routinely and often illegally
shipped as waste to countries in Asia.

There, workers and communities are
exposed to serious environmental

problems, danger and health hazards.
Greenpeace is strongly urging major

manufactures to exclude toxic materials
from their products.
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Annex 2
How the products line up

Desktops

There are two desktop computers sharing the highest ranking of the
survey. Both the Dell Optiplex 755 and the HP dc5750 reached a total
of 4.71 points. While the Dell computer made most of its points in
being energy ef�cient, HP claims to use fewer exemptions to the
RoHS directive. Third place goes to the best performing of the Fujitsu-
Siemens desktops (the Esprimo E5720), despite the company not
being able to provide information on what exemptions to the RoHS
directive are being used. Esprimo E5720 features a BFR-free main
printed circuit board, worth noting in regard of the lack of progress
from other companies on halogen-free initiatives. Lenovo�s
Thinkcentre A61e is left relatively far behind mainly because of the low
ratings in the energy ef�ciency category. All desktops claim high
recyclability rates, over 80%, earning them four points. Nevertheless,
it is unlikely that such rates meet the current reality of recycling in EU
(see reservations about recyclability claims in Annex 1).

'
G

R
EE

N
P

EA
C

E 
/ N

AT
A

LI
E 

B
EH

R
IN

G
-C

H
IS

H
O

LM



Greenpeace International  Searching for Green Electronics 13

'
G

R
EE

N
P

EA
C

E 
/ X

X
X

11 9 2 3 8 n/a 0* 3 8

Result Points Result Points Result Points Result Points

Criteria

Number of RoHS
exemptions used

5 NO 0 NO 0 NO 0 NO 0PVC free
product

5 NO 0 NO 0 NO 0 NO 0BFR free
product

9 NO 0 NO 0 NO 0 NO 0
Antimony,
beryllium,
phthalates free

10 54% 10 22% 5 41% 9 1% 1
Stand-by mode
better than
Energy Star in %

10 20% 5 24% 5 12% 3 14% 3
Idle power better
than Energy 
Star in %

2 YES 2 YES 2 YES 2 YES 2
Power saving
information
provided

6 2 2 1 1 3 3 1 1Power saving
criteria fulfilled

2 YES 2 YES 2 YES 2 YES 2
Shipped with
power saving
enabled

7 3 5 3 5 3 5 1 1Warranty given
in years

2 YES 2 YES 2 YES 2 YES 2Upgradeable
product

7 4 5.6 4 5.6 5 7 4 5.6
Number of
upgradeable
parts

7 5 5 5 5 5 5 5 5
Components
availability in
years

4 90% 4 93.7% 4 95.45% 4 83% 4Recyclability
rate in %

4 3 2.5 3 2.5 3 2.5 4 2
Visibility (amount of
website navigation
required)

3 NO 0 NO 0 NO 0 NO 0
Energy during
production
analysis

6 NO 0 NO 0 1 2 NO 0
Special
innovation
points

Max 
Points

Dell Optiplex 
755

Hewlett- Packard
dc5750

Fujitsu- Siemens
E5720

Lenovo
Thinkcentre

A61e

4.71 4.71 4.65 3.66

* Denotes that the information was not supplied or that it was insufficient or incomplete 

Total Adjusted
Points
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Notebooks

The Sony Vaio TZ11 is the only notebook claiming to
avoid completely beryllium and its compounds (beryllium
is one of the toxic chemical groups not regulated under
RoHS).  This, and three other green initiatives (PVC-free
internal cables, BFR-free main printed circuit board and
mercury-free LED backlight in LCD screen) secures it the
top spot. The HP Compaq 2710p notebook comes
second, scoring particularly well in the category of RoHS
exemptions and upgradeable parts. It also features a
mercury-free LED backlight in its LCD screen. Toshiba is
one of the few companies that say it calculates model-
speci�c energy use in the production phase of the
product and for doing this takes into account a large part
of the production and supply chain. This earned it a rare
three points for the PortØgØ R500 in that category. The
PortØgØ R500 is also doing well with three green
innovations: a main printed circuit board that is both BFR
and antimony-free and a mercury-free backlight in its LCD
screen. The Dell XPS M1330 does not show any green
improvement on chemicals and owes its fourth position to
its good performance on energy ef�ciency. The Lenovo
Thinkpad X61 uses only four RoHS exemptions and
comes �fth in this survey. The bottom two products are
let down by the fact that the companies could not or
would not report on a number of categories. Panasonic
did not report the actual energy use in stand-by mode
and the recyclability rate for its Toughbook W5, while
Fujitsu-Siemens did not give any information on the
number of RoHS exemptions used, costing it a large
number of points. Fujitsu-Siemens� Lifebook P7230
features a mercury-free backlight in its LCD screen;

Some notebooks claim high recyclability rates, over 80%,
earning them four points. Nevertheless, it is unlikely that
such rates meet the current reality of recycling in EU (see
reservations about recyclability claims in Annex 1).

Result Points Result Points

Criteria Max 
Points

Sony Vaio 
TZ11

HP Compaq 
2710p 

11 4 7 3 8
Number 
of RoHS
exemptions
used

5 NO 0 NO 0PVC free
product

5 NO 0 NO 0BFR free
product

9 Beryllium 3 NO 0
Antimony,
beryllium,
phthalates free

10 40% 9 36% 8
Stand-by mode
better than
Energy Star in %

10 14% 3 11% 3
Idle power
better than
Energy 
Star in %

2 YES 2 YES 2
Power saving
information
provided

6 2 2 1 1Power saving
criteria fulfilled

2 YES 2 YES 2
Shipped with
power saving
enabled

7 1 1 3 5Warranty given
in years

2 YES 2 YES 2Upgradeable
product

7 1 1.4 3 4.2
Number of
upgradeable
parts

7 6 6 5 5
Components
availability in
years

4 81% 4 97.5% 4Recyclability
rate in %

4 2 3 4 2
Visibility (amount of
website navigation
required)

3 partly 1.5* NO 0
Energy during
production
analysis

6 3 6 1 2
Special
innovation
points

5.29 4.82Total Adjusted
Points
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Result Points Result Points Result Points Result Points

Toshiba 
PortØgØ R500

Dell XPS 
M1330

Lenovo 
Thinkpad X61

Fujitsu-Siemens
Lifebook P7230

Panasonic 
Toughbook W5

6 5 8 3 4 7 n/a 0* 5 6

NO 0 NO 0 NO 0 NO 0 NO 0

NO 0 NO 0 NO 0 NO 0 NO 0

NO 0 NO 0 NO 0 NO 0 NO 0

46% 10 50% 10 21% 5 10% 3 n/a 1*

12% 3 24% 5 26% 6 14% 3 50% 10

YES 2 YES 2 YES 2 YES 2 YES 2

1 1 1 1 1 1 2 2 0 0

YES 2 YES 2 YES 2 YES 2 YES 2

1 1 3 5 1 1 2 3 1 1

YES 2 YES 2 YES 2 YES 2 YES 2

1 1.4 2 2.8 2 2.8 3 4.2 1 1.4

6 6 5 5 5 5 5 5 7 7

75% 2 90% 4 83% 4 90% 4 n/a 0*

2 3 4 2 4 2 2 3 3 2.5

YES 3 NO 0 NO 0 NO 0 0 0

3 6 NO 0 NO 0 1 2 0 0

4.74 4.38 3.98 3.52 3.49
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Mobile phones

Sony Ericsson�s T650i has a signi�cant advantage over the other
phones submitted. A large part of this is due to the company
reporting that the phone is free of PVC, phthalates and beryllium and
its compounds, while its main printed circuit-board is BFR-free.
Together with a small number of RoHS exemptions used as well as a
relatively ef�cient power adapter, this secured it the top spot.

The Nokia N95 is also PVC and phthalates-free with a main circuit
board free of BFRs and antimony, but its charger is less ef�cient
resulting in second place. In third place, the LGE KE970 showcases a
BFR-free circuit board in handset and uses few exemptions to RoHS.
In fourth place, the Motorola KRZR uses only two exemptions to
RoHS but suffers from not providing suf�cient data on the recyclability
rate. Moreover, though the Motorola KRZR possibly compares with
other Motorola models developed with BFR-free circuit boards, no
claim from Motorola and no evidence from research con�rm this. The
Samsung SGH-G600 takes the last spot mainly due to the high
number of RoHS exemptions that the company reported were used in
the product. It is equipped with a BFR-free printed circuit-board.

Result Points

Criteria Max 
Points

Sony Ericsson 
T650i

11 2 9
Number 
of RoHS
exemptions
used

5 YES 5PVC free
product

5 NO 0BFR free
product

9 Beryllium 6
and phthalates

Antimony,
beryllium,
phthalates free

18 14% 5
External adapter
exceeding Energy
Star in %

3 YES 3
Power saving
information
provided

6 4 4Power saving
criteria fulfilled

3 YES 3
Shipped with
power saving
enabled

7 1 1Warranty given
in years

2 YES 2Upgradeable
product

7 2 & 8% 6
Number of
upgradeable
parts

7 3 3
Components
availability in
years

4 72% 2Recyclability
rate in %

4 4 2
Visibility (amount of
website navigation
required)

3 NO 0
Energy during
production
analysis

6 1 2
Special
innovation
points

5.30Total Adjusted
Points
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Result Points Result Points Result Points Result Points

Nokia N95 LG Electronics 
KE970

Motorola 
MOTOKRZR

Samsung 
SGH-G600

6 5 3 8 2 9 7 4

YES 5 NO 0 NO 0 NO 0

NO 0 NO 0 NO 0 NO 0

Phthalates 3 NO 0 NO 0 NO 0

3% 1 7% 3 27% 11 2.6% 1

YES 3 YES 3 YES 3 YES 3

3 3 2 2 1 1 3 3

YES 3 YES 3 YES 3 YES 3

1 1 1 1 1 1 1 1

YES 2 YES 2 YES 2 YES 2

2 & 4% 7 2 & 5% 6 2 & 20% 4 2 & 7% 6

3 3 3 3 1 1 3 3

77% 2 87% 4 n/a 0* 85% 4

4 2 4 2 5 1.5 3 2.5

NO 0 partly 1.5 NO 0 partly 1.5

2 4 1 2 NO 0 1 2

4.40 4.05 3.65 3.60

* Denotes that the information was not supplied or that it was insufficient or incomplete 
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PDAs

The highest scoring PDA was the Sony Ericsson P1i, which just like
Sony Ericsson�s mobile phone scored well in the chemicals category
(few RoHS exemptions, free of PVC, beryllium and phthalates, BFR-
free main board). The Hewlett-Packard iPAQ 510 received far less
points in this category, but gained some ground on the Sony due to
the ef�ciency of its adapter and on recyclability (however, see
reservations concerning recyclability claims in Annex 1). The P350
from Mio Technology and the Blackberry Curve 8300 are both
relatively far behind, though the Blackberry may have scored much
better had the company provided information on the ef�ciency of its
power adapter and on the recyclability rate.
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11 2 9 3 8 8 3 3 8

Result Points Result Points Result Points Result Points

Criteria

Number of RoHS
exemptions used

5 YES 5 NO 0 NO 0 NO 0PVC free
product

5 NO 0 NO 0 NO 0 NO 0BFR free
product

9 Beryllium 6 NO 0 NO 0 NO 0
and phthalates

Antimony,
beryllium,
phthalates free

18 14% 5 23% 9 23% 9 n/a 0*
External adapter
exceeding
Energy Star in %

3 YES 3 YES 3 YES 3 YES 3
Power saving
information
provided

6 2 2 1 1 1 1 2 2Power saving
criteria fulfilled

3 YES 3 NO 0 YES 3 YES 3
Shipped with
power saving
enabled

7 1 1 1 1 1 1 1 1Warranty given
in years

2 YES 2 YES 2 YES 2 YES 2Upgradeable
product

7 2 & 8% 6 2 & 16% 4 2 & 15% 4 2 & 10% 6
Number of
upgradeable
parts

7 3 3 5 5 1 1 3 3
Components
availability in
years

4 75% 2 99.2% 4 76.7% 2 n/a 0*Recyclability
rate in %

4 4 2 3 2.5 3 2.5 2 3
Visibility (amount of
website navigation
required)

3 NO 0 NO 0 NO 0 NO 0
Energy during
production
analysis

6 1 2 NO 0 NO 0 NO 0
Special
innovation
points

Max 
Points Sony Ericsson P1i HP 

iPAQ 510
Mio Technology

P350
RIM Blackberry 

Curve 8300

5.10 3.95 3.15 3.10

* Denotes that the information was not supplied or that it was insufficient or incomplete 

Total Adjusted
Points
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