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Message from Electronics
Product Stewardship Canada (EPSC)
EPSC is pleased to release our fourth Design for Environment Report. Our focus in
this report is on building sustainability into new product design.
With worldwide new product development and sales of electronics on the rise, a relatively
new recycling industry is emerging to manage end-of-life products.
Canadians began to address management of discarded electronic products head-on
over the past decade. Provincial governments have introduced extended producer
responsibility (EPR) regulations. EPSC members have met the challenge by working
with our retail partners to develop programs. Because EPR programs for electronics
are relatively new, these programs are evolving.1 The unique logistics of the Canadian
marketplace have led us to work collaboratively to develop provincial programs and
put in place a national operations group, Electronic Products Recycling Association
(EPRA), to ensure greater efficiencies across the country.
Designing for the environment also means meeting and exceeding the requirements of
internationally accepted voluntary standards like EPEAT and EnergyStar.
The European Regulation of Hazardous Substances Directive (RoHS) has been a
significant international driver to reduce or eliminate environmentally sensitive
materials in electronic products. Canada benefits from this regulation, as most electronics
are designed for a global marketplace.
This report highlights the many technological advances that are creating change in
electronics design. Developments in cloud computing, for example, are opening the
door for smaller and lighter products. Eco-labelling programs challenge manufacturers
to develop products that have a lower energy or materials footprint.
This year’s report builds on previous reports, with a focus on building sustainability into
new product design.

Lloyd Bryant 		Shelagh Kerr					
Chair of the Board President and CEO
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Reduction and Elimination of
environmentally sensitive materials
Enabled by technological advances, manufacturers are reducing and eliminating environmentally sensitive
materials found in electronics. Some of these materials have functional substitutes - others do not. Some are
naturally occurring materials and harmless in nature, though their use in the manufacture of electronic
equipment can produce compounds of concern (e.g. chromium becomes chromium VI) and therefore must be
recycled and/or disposed of safely and responsibly.
The European Restriction of Hazardous Substances (RoHS) Directive, restricts the use of six hazardous materials
in the manufacture of electronic and electrical equipment: lead, mercury, cadmium, hexavalent chromium,
acrylamide, polybrominated biphenyls and polybrominated diphenyl ether.
In Canada, the Federal government has worked closely with manufacturers and other stakeholder groups to
ensure that the proposed Mercury Regulation is harmonized with the requirements for RoHS and regulations in
the United States. Most manufacturing is designed for global markets, so Canadians benefit from alignment to
global regulation of environmentally sensitive materials.

Examples of

initiatives
in the marketplace to

reduce environmentally

sensitive materials:

Apple products are free from lead,
brominated flame retardants (BFR), polyvinyl
chloride (PVC), mercury and arsenic.2
Philips introduced a PVC and BFR free
television in 2010.3
Sony has a VAIO PC as well as video
recorders, music players and digital
cameras that are PVC and BFR free.4
HP launched a PVC free printer, the HP ENVY
100 e-All-in-One. All new HP notebooks are
BFR and PVC free.5
New Dell personal computing products are
free from three phthalates: bis (2-ethylhexyl)
phthalate (DEHP), butyl benzyl phthalate (BBP)
and dibutylphthalate (DBP). Dell notebooks
now use LED illumination, which eliminates
the need for mercury. 6 - 7
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Quick

Innovation in Product and
Packaging Materials

Facts
on

Innovation in packaging and product materials is a constant process. The electronics
industry is using more recyclable packaging materials, which have more recycled content and are lighter in weight.

Electronics
Recycling

Also manufacturers are increasingly looking for packaging alternatives that are
recyclable, made of recycled content or compostable.

The energy savings from

Changing the packaging used to ship products is a challenge because packaging
is necessary to ensure that products arrive safely. Manufacturers are finding innovative
ways to protect products while reducing packaging.

recovering metals from
electronics over mining
new materials are high,

95% for aluminum
85% for copper
74% for steel
65% for lead
60% for zinc
Source: Nnorom, I. et
Al., 2007, “Overview
of electronic waste
(e-waste) management practices and
legislations, and their
poor applications
in the developing
countries,” Resources, Conservation
and Recycling, 2008,
(52), p. 5.

Bio-based plastics are being considered as a means to reduce the environmental impact
of plastic packaging. The challenge with bio-based plastic is performance. It does not yet
stand up to conventional plastic for flame, impact, and heat resistance; and formability
qualities. Therefore their use has so far been limited.8

Examples of

initiatives
to reduce

the
environmental

BAMBOO CUSHIONING INSERT
- A DELL INNOVATION

impact of

packaging:
Dell is using mushroom packaging, which is compostable.9
Canon has begun using bio-based plastics wherever a product’s safety
and functionality are not compromised.10
IBM has eliminated the use of an estimated 300 metric tons of
corrugated fiberboard and wood annually by redesigning
packaging for their system storage devices.11
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Size and Versatility of Products

part size reduction
Not only are electronic products themselves getting smaller and lighter, but new
technologies are also starting to replace old technologies. The sale of CD players,
DVD players and cordless phones are in decline.12 These products are being replaced by new multifunctional technologies. For example, cell phones, now often
referred to as smart phones, can carry out the same functions as home telephones,
portable CD players, GPS systems, digital cameras, calculators, web browsers and
gaming devices, all in one product, eliminating the need for separate devices.
The success of tablet computers (56 million were sold worldwide in 2011 and it
is predicted that there will be 760 million in use by 2016) is an example of how
products are changing. 13 Research firms are now predicting that sales of a new
form of personal computers, called “frames” (essentially docking stations for tablets used to amplify their functionality), will rise as a result of the market embrace
of tablets and other technology innovations, such as cloud computing (see page 7
for more information on cloud computing).
Advancement in the design of televisions is another example of the great strides
manufacturers have made in reducing the weight and size of products. By switching from cathode ray tubes (CRTs) to flat panel televisions, electronics manufacturers have reduced weights by 82% and volume by 75% (see page 9 of this report
for more information).14
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Energy Savings

Quick

Facts
on

Electronics
Recycling
Recycling one
million cellphones

50
pounds of gold, 550
pounds of silver, 20
pounds of palladium,
and 20,000 pounds
of copper, yielding
could recover

Electronic devices are much more energy efficient than in the past. This allows designers to add new functionality with the extra power. Additionally, smaller devices
like smart phones and tablets could soon be energy efficient enough to get their
power from movement, the same way that self-winding wristwatches do now.
Energy use is one of the largest environmental impacts of electronic products. Manufacturers have done a lot of work on making products more energy efficient.
One of the big drivers of energy efficiency improvements is the ENERGY STAR®
program. ENERGY STAR® is an international standard for energy efficiency.
It is a voluntary program designed to identify and promote energy-efficient products
to reduce greenhouse gas emissions. In Canada, products that are ENERGY STAR®
qualified have been tested according to prescribed procedures and have been found to
meet or exceed higher energy efficiency levels without compromising performance.
Natural Resources Canada’s (NRCan’s) Office of Energy Efficiency (OEE) posts
information on ENERGY STAR. For more information go to:
http://oee.nrcan.gc.ca/residential/10759.

a reduction of
greenhouse gas
emissions equal
to taking

1,368

cars off the road
for a year.

ENERGY STAR participants in Canada include LG, Panasonic, Sony and Toshiba.
The energy and financial savings of purchasing ENERGY STAR® products are significant.
ENERGY STAR® televisions are on average over 40% more energy efficient than standard models.15

Source: EcoMobilize

Examples of

Innovation
in Energy

Savings

Samsung has introduced a netbook that can be powered through
solar energy. Two hours of exposure in the daylight enables up to
one hour of netbook use.16
Panasonic’s current plasma TVs consume about 50% less power on
average than their predecessor models from 2009.17
HP’s new products are on average 50% more energy efficient than
5 year old products.
HP has over 1,000 patents in energy efficiency.
Dell’s Energy Smart products and solutions include Dell PowerEdge
servers, designed to consume up to 26 percent less energy than
previous generations.
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Examples of
and

energy

180	computers and monitors
18

laser printers

cost saving
for a small
company

9

fax machines

6

high-speed photocopiers

200 employees - using
Energy Star products18

Cost savings/yr				

6	scanners

Greenhouse gas savings/yr

$3,200
17 tonnes

For energy saving ideas on electronics try out this green calculator on the U.S. based Consumer Electronics Association website:
http://www.greenergadgets.org/Emerging-Trends/Energy-Calculator.aspx

Cloud Computing
lapTOP
MOBILE

deskTOP

NOTEBOOK
THE

INTERNET
REMOTE SERVER
Enterprise
System

Cloud computing allows users to store files and software off site, rather than on a hard drive or server. Examples
of popular cloud computing services include web-based email like Gmail and Hotmail, communication tools like
Skype, video sites like YouTube and Vimeo, music-sharing sites such as SoundCloud, and sharing photographs on
sites such as Google’s Picassa.
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Cloud computing provides a platform that enables users to access documents, email and
programs through the internet. This has dramatically decreased the size and weight of
electronics in the home and office. Hardware required for functionality is now located
offsite.

Recycling

In addition to reducing the size and weight of home computers, the cloud is also having
a large impact on in-house office equipment. It has been estimated that cloud computing can reduce organizations’ carbon emissions by 30 to 90 percent.19 This is because
it achieves greater efficiency per physical hosted server by combining cloud computer
clients, and especially when run on greener power sources.

Facts
on
Electronics
The cathode ray
tubes (CRTs) in
monitors and
televisions contain
an average of

2 to 4 kg of lead.
The new flat panel
TVs contain
no lead.

2010 Canadian & Worldwide Unit
Sales of EPEAT Registered Products
Desktops

Notebooks

Displays

Integrated
Systems

TOTAL

CANADA

253,628

2,556,857

1,097,152

304,475

4,212,112

WORLDWIDE

8,021,529

61,694,686

20,115,100

3,532,100

93,363,415

Source: Facts About
Recycling and
E-Waste

Source: EPEAT, Environmental Benefits of 2010 EPEAT Purchasing, 2010.
http://www.epeat.net/documents/EBReport2010_ExecSumm_final.pdf

Voluntary Design
Standards for the Environment
EPEAT® (electronic product environmental assessment tool) is an easy-to-use resource to promote environmentally preferable products. It provides criteria from which
electronic products can be differentiated based on their environmental sustainability
throughout their life-cycle. It applies to personal computers, notebooks, monitors and
printers with an expanding product list.
Before EPEAT was available, purchasers struggled to identify which attributes made one
product have a lower environmental impact than another. Manufacturers also struggled
to secure market recognition for their efforts to reduce the environmental impact of
products. EPEAT allows purchasers to select bronze, silver or gold rated products.
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In 2010, Canadian sales of
EPEAT products increased by
more than 33% to more than
4.2 million EPEAT-registered
units that meet stringent
requirements for: 21
Reduction/elimination of environmentally
sensitive materials
Material selection, including packaging
Design for end of life
Product longevity/life extension
Energy conservation

T

he Open Compute Project is an example
of how electronics manufacturers and
cloud service providers are putting aside
their competitive differences to ensure that
their products continuously improve. The
project was started by Facebook in 2011 with
the goal of minimizing the environmental
impact of infrastructure technology and
energy consumption through continued
evolution in energy and material efficiency.
The project has designed and built software,
servers and data centers, sharing these
technologies in an open forum to support the
evolution as well. The results to date are data
centers that are 38% more efficient and
24% less expensive to build and run than
other state-of-the-art data centers.20

End-of-life management
Producer corporate performance
Companies providing EPEAT labelled products in Canada include Apple, ASUS, Ciara-Tech, Dell, Fujitsu, HP, Lenovo, LG, Philips,
Northern Micro, Oracle, Samsung and Toshiba. See: http://www.epeat.net/

Total worldwide
Estimated Benefits
from Reported EPEAT
Purchases 2006–2010:
METRIC

Greenhouse Gas Emissions

Toxic Materials (incl Hg)

Hazardous Waste

REDUCTIONS

14.8 million MTCE

8,357 metric tons

320 thousand metric tons

Equivalents

Removing 9,934,527 million
average US passenger cars
from the road for a year

The weight of 1,438 elephants,
including enough mercury
to fill 1,331,120 household
mercury fever thermometers

The weight of 36 Eiffel
Towers

Comparison of

CRT vS. Flat Panel
Televisions 22+23

crt

flat
panel

Average Weight (kgs)				
37: 13” - 36”			
7: 40” - 70”
E-Waste Volume (ft3)					
6.41: 13”- 36”			
1.55: 16” - 70”
Packaging Volume (ft3)				
5.6: 13” - 36”			
1.4: 32” - 46”
Packaging Weight (kgs)				
39.1: 13” - 36”			
14.2: 32” - 46”
Chemicals in E-Waste		Arsenic, Barium, Cadmium, Lead,		Arsenic , Mercury*
					Nickel, Rare Earth elements
					
(Yttrium, Europium), Zinc sulphide
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End-of-Life Electronics

Quick

Facts
on
Electronics
Recycling

Electronic products are made from valuable resources and highly engineered materials,
including metals, plastics and glass, all of which require energy to mine and manufacture.24 Material recovery and the re-sale of component parts in electronics ensure
that valuable materials are captured, reused and recycled. Researchers have concluded
that, from a lifecycle perspective, collecting many types of electronics is environmentally beneficial.25,26 Reusing and recycling consumer electronics conserves our natural
resources and avoids the potential air and water pollution, as well as greenhouse gas
emissions that are caused by manufacturing virgin materials.27

Electronics
manufacturers are
increasingly
working with new
game changing
materials to replace
environmentally
sensitive materials.

Source: OES

sims recycling solutions plant

Collection
EPR programs require the support and participation of consumers and businesses. Governments can require that these programs exist; producers can develop and operate the
program; but it is the owner of the electronic product that must dispose of it responsibly.
In a recent study of Ontario residents, it was found that nearly all respondents (90%)
still have electronic items at home that they need to dispose of; however only 17% of
these respondents indicated that the reason they have not disposed of their electronics
is because they did not know what to do with them and an even more alarming result
from this study was that 41% of study participants dispose of their electronics by taking
them to a dump site, putting them in the garbage or leaving them at the curb (not for
municipal collection).28 While the results across the country indicate that participation and awareness of the programs are growing29, this study makes it clear that there is
room for improvement when it comes to taking responsible action.
There are a variety of responsible options for recycling of electronics, which include
retailers in selected provinces depots and collection events that are part of recognized
programs approved by provincial governments.
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Processing
Recycling Standards
Canadian electronics recycling programs led the world in introducing a Recycling Standard. All processors participating
in approved provincial programs must meet the Electronics
Recycling Standard (ERS) created by EPSC members to define the requirements for safe and responsible handling of end
of life electronics (EOLE) and materials for Primary and all
Downstream Recyclers. The ERS includes environmental, occupational health and safety, and material handling requirements.

All processors
participating in
approved provincial
programs must meet the
Electronics Recycling
Standard

OES recycled key chains

Technology
There are three general steps employed in state-of-the-art ewaste recycling:

1

Removal of Sensitive Materials - parts that contain
substances such as mercury-containing light bulbs and
lithium-ion batteries. This ensures that the potentially hazardous substances do not contaminate downstream processes. It also allows working or reparable parts, including chips,
transistors and RAM, to be separated out.

2
3

Mechanical Processing – much of the separation work
is done through mechanical processing, which may
involve crushing units, shredders, magnetic- and eddy-current- and air-separators.
Refining –most of the recovered materials need to be
refined or conditioned in order to be sold as secondary
raw materials. During the refining process, metals, plastics
and glass are reconditioned for re-sale.
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Quick

Facts
on
Electronics

urban

mining

Urban mining is the recovery of raw materials from urban electronics waste.30 The
aim is to conserve natural resources and to protect the environment from further
resource extraction. Urban mining recovered gold, silver and copper from end-of-life
electronics program in British Columbia, which was used in the production of the
Olympic medals for the Vancouver 2010 Olympic and Paralympic Winter Games.

Recycling

Canadians recycled
over 100,000 tonnes
of electronics last
year through
responsible recycling
programs.

Source: EPRA

Gold medal
from 2010 Olympics

The Solving the E-Waste Problem (StEP) Initiative has been initiated by various United Nations organizations. StEP’s membership is composed of more than 60 key players from around the world in the fields of production, reuse and recycling of electrical
and electronic equipment (EEE), and includes industry stakeholders (e.g., Cisco, Dell,
HP, and Philips), government agencies, academic and scientific institutions and NGOs
as well as UN organizations . StEP researches, initiates and facilitates world-wide approaches towards the sustainable handling of e-waste from a holistic point-of-view. The
work has been divided among five task forces, which focus on policy, redesign, reuse,
recycling, and capacity building.
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Where Does It Go?
The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal,
helps to ensure that hazardous materials found in electronics are not illegally shipped out of Canada and sent to
countries that do not have the systems to safely dispose of these materials. Our programs across Canada take special care to ensure that all downstream materials are handled according to the standards set out within the EPSC
Electronics Recycling Standard. The table below provides information on how materials are handled and where
they are processed.

Where Do the

Recovered Materials Go?

MATERIAL/COMPONENT		

31

PROCESS		

RESULT		

PROCESS LOCATION

Leaded Glass				
Hand Dismantled/
Metal Recovery
					Crushed/Smelted				

Canada/USA/ OECD
country

Glass (non-hazardous)		
Ground		
								
								

Glass to glass
applications as
feedstock

Canada/USA/OECD
country

Plastic					
Bailed/Ground/Pelletized
					feedstock, energy
					recovery

Plastic product
			

Canada/USA/nonOECD country

Metal (non-ferrous & other metals)

Ground/Smelted

Metal RecoverY	

Canada/USA/Europe

Metal (ferrous)				

Ground/Smelted

Metal Recovery

Canada/USA/Europe

Cables and Wires			

Reground/Smelted

Metal Recovery

Canada/USA/Europe

High and Low Grade Circuit Boards

Smelted			

Metal Recovery

Canada/USA/Europe

Mercury Bulbs				

Distilled					

USA

Batteries (non-rechargeable)		

Smelted			

Metal Recovery

Canada/USA/Europe

Rechargeable Batteries		

Smelted			

Metal Recovery

Canada/USA/Europe
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About EPSC
Electronics Product Stewardship Canada (EPSC) is a not-for-profit, industry-led organization created to design, promote and implement sustainable solutions for the recycling of end-of-life electronics.
EPSC members have shown environmental leadership by helping to create effective industry-led environmental stewardship programs across Canada, by investing in design
for environment improvements to their products and processes, and by establishing
an innovative vendor qualification program for the responsible recycling of end-of-life
electronics.

EPSC Members
Apple Canada Inc.
Asus
BenQ America Corp
Brother International Corporation (Canada) Ltd.
Canon Canada Inc.
Ciaratech
Cisco Systems Inc.
Dell Canada Inc.
Electro-Federation Canada
Epson of America Inc.
Fujitsu Canada Inc.
General Dynamics Itronix
Getac
Hewlett-Packard (Canada) Co.
IBM Canada Ltd.
Information Technology Association of Canada
LG Electronics Canada Inc.
Lenovo Canada Inc.
Lexmark Canada Inc.
Microsoft Corporation
Northern Micro Inc.
Oracle America Inc.
Panasonic Canada Inc.
MMD-Philips
Samsung Electronics Canada Inc.
Sony of Canada Ltd.
Toshiba of Canada Ltd.
Xerox Canada Ltd.
Xplore Technologies Corporation
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