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Letter from the Consumer Electronics Association

We are pleased to present to you the first-
ever consumer electronics (CE) industry
environmental sustainability report. As the
preeminent trade association representing the
consumer electronics industry, the Consumer
Electronics Association (CEA)®is benchmarking
our industry’s progress toward environmental
sustainability while highlighting our industry’s
environmental accomplishments. These
strategies not only benefit our industry and
our customers, but they also contribute to

the health of people and the planet.

The CE industry attracts the best and brightest
minds —visionaries, who can see the world in
30 years as if it were today, and who develop
technologies and products to meet the needs
of our children and grandchildren. Indeed, our
industry is shaping the world and the way we
communicate and connect to one another. Our
products take cars off the roads and reduce
emissions from office buildings by enabling
telecommuting. And we must do more, for we
cannot look to the
future without
recognizing a great
ethical responsibility to

our environment. We

exist not only as part of
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Gary Shapiro

President and CEO
Consumer Electronics Association

a global economy, but
also as part of a global
ecosystem. Our future

success will be

determined as much by our stewardship to
the environment as to our customers,

employees and business partners.

We have the highest confidence that the people
who have changed our world with ubiquitous
devices such as mobile phones and computers
as well as technologies such as digital
photography and high-definition television
can have an even greater impact through
innovations in environmental sustainability.
Our progress will include at times small steps
as well as great leaps. This report not only
shows the great progress we have made, but it
also helps light the way for the future by
identifying opportunities for continued
improvement. CEA is committed to leading
this effort by providing support to our members
with environmental initiatives currently
underway, as well as educating the broader CE
industry about best practices in sustainability.
The CE industry has an important role in
environmental sustainability. We look forward
to the continued
strides by our industry
to not only provide
great products and
services, but also to
protect and preserve

our environment.

Parker E. Brugge

Vice President, Environmental Affairs and Industry Sustainability
Consumer Electronics Association



Introduction and Methodology

The consumer electronics industry is a globe-
spanning network of tens of thousands of
companies, including companies that make
materials and components, design,
manufacture and distribute products, and
sell them in retail stores and online.

More and more, the environment is taken

into account as companies perform

these activities.

For purposes of this report, CEA defines

environmentally sustainable business as
business that operates in a way that meets the
needs of the present without compromising
the ability of future generations to meet their

own needs.

The CEA's definition is a variation on the
classic Brundtland Commission definition of
sustainable development: “Sustainable
development is development that meets the
needs of the present without compromising
the ability of future generations to meet

their own needs’

This report explores environmental

sustainability and innovation in five ways:

* First, we examine how companies have
changed their design process to create
products that are more streamlined, need
less packaging, contain fewer harmful
chemicals, and allow for increased

reusability and recycling.

* Second, we look at the way products
contribute to conservation of energy and

electricity.

* Third, we study companies’ internal
processes to uncover best practices in lean

manufacturing and greening of facilities.

 Next we focus on clean delivery strategies—
those that keep the supply chain efficient,
conserve resources, and encourage

minimal waste.

* Finally, we highlight companies’ successful
strategies for giving back to their

communities.



To more carefully measure the extent to
which consumer electronics companies
have improved business practices and
implemented process changes to become
more sustainable, we examine quantitative
research on companies that make popular
products found in stores, such as cell
phones, computers, televisions and digital
cameras. In examining existing practices, we
noticed immediately that some systems
bring environmental benefit as a natural
component of doing business. In these
instances, no tradeoff exists between profit
and planet, and each day, companies are
discovering more and more ways to align
these two goals. Next, we
interviewed dozens of
people in the industry
who are working on

their companies’
environmental products
and programs to
determine what changes
we have to look forward
to in the future, and what
challenges still exist. We
identified 31 companies
with the largest market
share, representing 16
categories of products; 20 of these
companies track and report their
environmental data. These top 20 companies
make about half of the consumer electronics

units in the global marketplace.

They employ about 2 million people
globally and had combined revenue of
around $700 billion in 2007, according to

public financial information.

We looked at these companies’ use of
electricity, natural gas and water; the waste
they generate and chemicals they use;
greenhouse gas emissions (especially carbon
dioxide); and practices for taking back
products for recycling after consumers have
finished using them. All companies have
programs underway to minimize resource

and chemical use—this is simply good

business, for such practices save money.
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daylight is sufficient even when the room is
occupied. One-use, bio-based cafeteria

Effort is certainly required to achieve supplies are replaced with plates and flatware

reduction in resources, and many companies  that last significantly longer than disposable

are meeting the challenge. Others can learn materials. Telecommuting and e-commerce

from the top performers. Figure 2a shows are helping companies cut down on their

that of 10 major companies that have
reported greenhouse gas emissions from
2004 to 2007, seven have achieved a

environmental footprint and overhead, and
at the same time cars are kept off the road

and electricity costs are trimmed.

reduction per one million dollars revenue. ) ,
It will pay for these companies to be ahead

Figure 2b shows that as an aggregate, of the curve. According to the EPA, 30% of

however, these companies’ emissions per energy in buildings is wasted or used

one million dollars revenue have increased. inefficiently. Costs for energy and carbon

We found very often that a wide range of

behavior was seen among companies and

MAKING MONEY FROM WASTE

N EC At its Roseville, CA site, NEC

Electronics America has been
watching its waste since 1996. Eighty-seven percent
of what could have been trashed is being reused or
recycled—and the latest project is making compost
from cafeteria food waste by combining it with grass
clippings from the company grounds. During the past
two years, 1.3 million pounds of waste has been kept
out of the landfill—at a savings of $500,000.

would encourage all players to move toward

the highest performance.

@ CHG Emissions at Major _
Consumer Electronics Companies

% Increase on
Average of In addition, NEC has reduced its hazardous waste by
95% during the past 12 years. No wonder they have
garnered six consecutive WasteWise awards from the

U.S. Environmental Protection Agency.

Major Companies

GHG EMISSIONS PER $M REVE
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emissions are on the rise: One carbon analyst
firm? predicts that the price of a ton of carbon
emissions may hit $40 as soon as 2015,
sparking a 20% rise in electricity bills. The
next step for many of these players is to
perform careful measurements of their
greenhouse gas emissions and to better
integrate their knowledge of resource use into
their operations to realize even greater
environmental gains. Looking to

the future, many companies,

including Best Buy, Cisco, Intel,
and Nokia, are building or retrofitting
Leadership in Energy and Environmental
Design (LEED) facilities. LEED buildings save
an average of 25-30% in energy use per
square foot. And given that buildings account

for nearly half of the greenhouse gas (GHG)

SAVING WATER WHERE IT IS NEEDED MOST

Intel’s Ocotillo plant in Chandler, AZ, has achieved
excellent results in water conservation, a critical
factor in its desert Southwest location, through
internal water recycling and reuse of wastewater:

intel.

* The plant produces 0.85 gallons of ultra-pure water for every
gallon of fresh city water.

e Its water-reduction efforts save over 800 million gallons of
Chandler’s fresh water per year.

* Going even farther, Intel has helped replenish Chandler’s
aquifer—more than 3 billion gallons of water have been
returned for eventual reuse.

Due to Intel’s conservation efforts, it now takes less than 10
gallons of water to produce a Core 2 Duo processor as compared
to 1,800 gallons of water to make a pair of jeans, 120 gallons of
water for a single egg, or 65 gallons of water to produce a
gallon of milk.

BALANCED CARBON

MIM As of August 2008, Dell became a
“carbon-neutral” company. In this

case, this means that Dell’s operations are entirely

powered by renewable energy (wind, solar, biomass

and geothermal) directly or offset using renewable
energy credits (RECs). At this time, “green power” is

available for 20% of its operations, while the remaining

80% comes from RECs that subsidize purchases of
renewable energy by other organizations where green
power is more readily available. As renewable power
sources increase, a greater percentage of direct
renewables will be used.

emissions that contribute to global warming,

this saving is a big win for the environment.

To budget for internal improvements, Intel
has developed a dedicated capital funding
program that allocates funds solely for the
purpose of conservation and efficiency
projects—including efficient lighting, “smart”
system controls, boiler efficiency, chilled
water improvements, and heating,
ventilation, and air-conditioning
improvements. As a result of this program,
Intel has approved more than 200 projects
and saved over 400 million kilowatt-hours of

electricity since 200T.

Making positive changes “inside the four walls”
can easily keep a company busy for many
years. In addition, extending the efforts
“outside the four walls” can bring even
greater savings. After all, once the product

is built, it still needs to get into the

consumer’s hands.

1 New Energy Finance: http://www.eurekalert.org/pub_releases/2008-02/nef-tu021208.php. 19
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Giving Back

Companies also give back to society, creating
a cycle of value that contributes to global
sustainability. A corporation’s giving-back
program can help to protect and restore the
environment we all share. Some of the main
avenues for social responsibility are direct
giving, social programs, or other responsible

business practices.

At Intel, for instance, 38-40% of employees
worldwide do volunteer work at non-profit
organizations, to the tune of nearly 1 million
hours per year. In many cases, Intel pays the
non-profit $10 per hour through a company
matching program. Panasonic’s employees
participate in WalkAmerica, benefiting the
March of Dimes,
and have

raised

approximately $450,000 for this cause. And in
Mexico, 61 HP employees planted 600 trees

as part of a reforestation project.

Formal corporate social responsibility (CSR)
programs have existed for many years;
recently a number of new developments have
occurred. CSR now often includes explicit
environmental goals, far beyond compliance
with regulations. In addition, philanthropic
efforts have taken on a more strategic flavor.
For example, several companies offer health
care assistance in rural villages where their
factory workers live, which helps people and
also creates a healthy workforce. It is also
worth noting that nearly all major consumer
electronics companies have a dedicated
section on their website with information on
environmental and social benefit programs. In
these ways, CSR is seen not purely as an
“extra,” but as a more integral part of

operations and communications.

Consumer electronics companies also give
back by closing the information loop with
stakeholders such as customers and investors.
By reporting their energy, water, and chemical
use, as well as clearly communicating their
environmental goals and innovations,
companies let all of us know what is being
done to protect the air, water, land, and
natural systems. This informs our choices as

consumers and citizens.
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building its products to be ecologically sound,
shipping them in a resource-conscious way,
and handling their recycling/reuse, it has a much
clearer idea of how to make the next round of
design changes. The cycle goes back to design
for environment. Just as consumer electronics
products have higher technical performance
with each generation, they can have higher
environmental performance too. Imagine if

companies competed for the ecological

At Intel, 38-40% of employees
worldwide volunteer at non-profit
organizations, to the tune of nearly lower prices and more technical features.
1 million hours per year, often matched

by $10 per hour contributions to the In many ways, they already are. Reducing
non-profit by Intel.

superiority of their products in addition to

resource consumption during production

brings competitive advantage in the form of
Some companies have written environmental cost savings. And as more consumers demand
reports for many years, beginning as early as ecological features such as lower power use
1987. Companies often find that in addition to  and recyclability, companies will respond.

providing the outside world with information,

these reports can actually improve operations SETTING THE STANDARD
by bringing greater awareness of their own o Hewlett-Packard sets the standard for
resource usage. In gathering data for this (ﬁ,ﬂj keeping ahead of the curve in
sustainability. It began environmental
work in 1992, and now includes 100 full-time
electronics companies provide environmental employees dedicated to its sustainability programs, in
data, but very few small companies do. It is addition to many other volunteer programs through-
out the company. Its efforts span all five categories
outlined in this report, from design for environment

participate in the future as reporting to a sophisticated recycling program.

report, we found that most large consumer

expected that more and more companies will

standards are raised and interest in HP’s broad-based efforts also position the company to
serve as a leader in creating environmental standards.
The following are just a few areas where HP has helped
create the structures that serve the environment:

environment sustainability accelerates.

“Giving back” also describes the way

* Focused Improvement Supplier Initiative (FISI) in China
« Electronic Industry Code of Conduct (EICC)
sustainability. Once a company has actually « Carbon Disclosure Project (CDP)

companies move toward environmental

gone through the process of designing and

28
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Looking to the Future
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This report highlights the consumer
electronics industry’s best efforts and
successes to date to be sustainable leaders.
Of course, many other consumer electronics
companies—more than we could mention—
have set sustainability goals and are making
good progress. And on the path to
sustainability the industry will need, where
possible, to reduce and eliminate waste, use
renewable and benign materials, minimize
product movement around the world, and
run carbon-neutral (or even carbon-
positive) facilities. CEA, as an advocate for
its members, fully supports the industry’s
progress toward environmental
sustainability. All stakeholders, including
consumers, companies, and government
groups, can expect even more progress in

the coming years.

How do we know? A quick glimpse at some
of the more innovative products already on
the market indicates what might be headed
for the mainstream. For instance, Sony’s
flat-screen TV using OLED (organic light-
emitting diode) technology offers the
potential for greater energy savings in
televisions. OLEDs do not require a backlight.
And OLED production could be less material-
intensive, especially if they can be made
using continuous processing techniques
rather than standard batch production.
Already used in mobile phones and car
stereos, OLEDs are just entering the TV

market with Sony’s pilot 11-inch model.

Many companies are exploring solar power for
consumer electronics products, from
standalone portable chargers to flexible panels
integrated onto the product itself. For example,
Xantrex sells the XPower Powerpack Solar
battery system, which runs a laptop for three
hours or a television for 45 minutes. Voltaic
Systems and Innovus Designs sell laptop bags
with integrated solar panels to charge your

computer on the way to the next meeting.

Furthermore, cutting-edge research and
development work suggests that some
interesting innovations are in store farther in
the future. Sony has developed a bio-battery
that generates electricity by breaking down

sugar, analogous to the process that occurs
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in living organisms. The battery achieves an
output of 50 milliwatts at 0.3 volts, the
highest for batteries of its type; using several
together easily powers a portable music
player. A variation on using an external
bio-battery is using human muscle power
directly: The Eco-Media Player runs for 40
minutes after you wind it up mechanically.
Imagine the freedom of needing neither

batteries nor a sunny day!

Microsoft, Philips, Honeywell, and others
have publicized their concepts for the
“home of the future,” which invariably
include a fully integrated electronic system
linking the entertainment, security, and
information systems of the house. In these
models, intelligent devices have become
“ubiquitous” and nearly invisible,
automatically adjusting to the human
inhabitants’ locations, the time of day, and
the function being performed—all with high
energy efficiency and pleasing design. As
these electronics are designed to fit in with
human life, they also have the potential to
be more ecologically sound if designed that
way from conception. These examples and
others show that the trend in electronics is

toward reducing environmental impact.

While technological advancement exists for
the design of new products, similar
innovations are already occurring, and will
accelerate, for production processes. For

example, IBM has developed a novel

semiconductor reclamation process in its
Burlington, VT, manufacturing facility. The
facility makes silicon wafers that in turn
become the chips used in consumer
electronics products. IBM now converts the
scrap wafers into material that is used to

make solar panels.

And new materials such as carbon nanotubes
could be used to reduce the electricity
demand of electronics. Academic and
industry researchers have already succeeded
in producing functional transistors out of
nanotubes, some of which use 13 times less
energy for the same amount of work (or
operate 13 times faster than conventional

electronics at the same energy consumption).

An industry’s steps toward environmental
sustainability can occur in sudden leaps or
steady movement forward. The consumer
electronics industry’s environmental leaders
and their significant progress highlighted in
this report can inspire all companies—inside
and outside the industry—to take bold steps
for the benefit of all: companies, consumers,

and the environment.

Toward environmental
conservation, CEA opted to
present this report in electronic

version only. In kind, please
consider the environment and
refrain from printing this report.
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About the Authors

We were delighted when the Consumer
Electronics Association chose

TFI Environment to write the consumer
electronics industry’s first sustainability
report. We see it as an opportunity to

(1) showcase the industry’s best new
practices for reducing its environmental
impact, and (2) encourage the rest of the
industry to meet and beat these vital

achievements.

Given increasing concern over climate
change, diminishing natural resources, and
participation by more and more people in
creating a healthy environment, we welcome
the opportunity to highlight ways the
consumer electronics industry is using fewer
resources and mitigating its impact on the
natural environment.
This industry—whose role
for decades has been to
simplify tasks and provide

entertainment—also has

a powerful and important
role to play in protecting the environment.
This report highlights leadership examples
from the consumer electronics industry’s
environmental responsibility, and it shines a
light on upcoming technologies and business

practices for a brighter future.

We have structured this report according to

consumer electronics companies’ progress in

five environmental sustainability practices:
eco-design, energy efficiency, green facilities
and manufacturing, clean delivery, and
giving back. These five practices are meant
to capture the progress being made from
cradle to cradle all along the supply chain of
the consumer electronics industry. Our
hope is that the diversity of examples and
breadth of coverage convey both the
complexity of moving toward sustainability
and the creative engagement of the industry

with this challenge.

Special thanks go to our team: Co-Author
Dr. Kim Allen, Interviewer Anne Feith, and
Design Coordinator Cathy Dalton. Together
with CEA we recognize that it will take all of

us, with expediency, to sustain our planet.
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Pamela ). Gordon

Founder of Technology Forecasters Inc.
Lead Consultant for TFI Environment
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