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U.S. Telecommuters
Millions of telecommuter households
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Millions of Americans are passing up their daily commutes in order to work

in their home offices as telecommuters, but growth in telecommuting is
gridlocked, unchanged from a year earlier — and back where it was six years
ago, the rise (and fall) of gas prices notwithstanding, according to research firm
IDC.

IDC defines “telecommuter” as someone who works from home at least three
days a month as part of an arrangement with an outside employer. Others
define it differently, focusing, for instance, on the greater pool of teleworkers,
who spend at least one day a month working remotely.

IDC pegged the number of U.S. telecommuters at 8.6 million in 2008, a figure
that has held steady since 2007. This idling number would surprise some given
recent high gas prices, but there may be another reason behind the results,
according to IDC researcher Merle Sandler: Telecommuting declines during
times of economic downturn and job losses, as workers feel a more urgent need
to put in appearances at the office in the name of job security.

IDC estimates that telecommuting in the U.S. is growing by just 2.2. percent
annually, offset by the number of people who leave telecommuting every year.
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About a third of those in IDC's latest survey have been telecommuters for less
than two years.

About half of telecommuters work at home less than two weeks a month, while
roughly a third work at home full-time — a figure that has been on the rise. By
2013, IDC predicts the number of telecommuters will rise to 9.6 million.

Three years ago, only about 40 percent of telecommuters received corporate
support for their home offices — such things as employer-subsidized phone
lines and furniture — compared to nearly two-thirds today. Technology, in large
part, has enabled the acceptance of telecommuting due to expanded security
measures, the increasing affordability of computers and greater availability of
broadband and wireless access.

Employers offer telecommuting programs to boost work-life balance and reduce
commuting costs, but they’ve found it often leads to happier, more productive
workers, too. In a survey by the Computing Technology Industry Association,

67 percent said telecommuting boosted productivity because workers spend
less time getting to and from work; a quarter of respondents reported higher
employee retention.

Telecommuting can also save money for both workers and employers. A study
of Sun Microsystem’s employees who work half-time from home or in a flexible
office found that individual workers save more than $1,700 in gasoline and
vehicle wear and tear, while home office equipment typically consumes about
half the energy as standard office equipment.

Meanwhile, companies like PricewaterhouseCoopers, Lockheed Martin, Boeing,
and AT&T have turned to telecommuting to trim their carbon footprints. Cisco,
for example, tested its telecommuting technology on about 20 percent of its
staff, a move that cut greenhouse gas emissions by about 30,000 tons a year
and saved the company more than $168,000 that would have been spent on
carbon offsets. With results like those, and given companies’ eagerness to cut
costs, telecommuting could well find itself back in the fast lane.

Firms With Highest Percent of “"Regular” Telecommuters

Deloitte 90%
Cisco Systems 85%
Juniper Networks 75%
Accenture 67%
Recreational Equipment (REI) 53%
eBay 50%
S.C. Johnson & Son 39%
Southern Ohio Medical Center 37%
Booz Allen Hamilton 36%
American Fidelity Assurance 34%

Source: Fortune’s “100 Best Companies to Work For”
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Energy
Efficiency
A Success Story

Continues, but
Loses Power
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U.S. Energy Use
BTUs per dollar of GDP
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In both good economies and bad, smart companies have been recognizing that
they are sitting on a gold mine: By tapping into the lode of wasted energy in
their offices, operations, and fleets, they can cut costs and emissions.

American industry has doing more with less energy for decades. As machinery
has become more automated and efficient, the amount of BTUs required —
in the form of electricity and fuel — per dollar of gross domestic product has
dropped more than 75 percent since 1950. (A BTU, or British Thermal Unit, is a
standard unit of measurement used to describe the energy content of fuels.)

However, we're seeing a small but noticeable slowdown in the pace of efficiency
improvements and as the economy continues to sour, that rate of decrease will
likely flatten. While there remain significant gains that have so far been ignored
or underexplored, companies have been hesitant to sink dollars into new
projects, and banks are hesitant to lend funds to do so.

In the past year, as the price of a barrel of oil climbed over $140 (something that
had been a doomsday scenario not many years ago), energy efficiency became
a top-of-mind concern. The speed with which companies and consumers took
to heart energy-efficient technologies and strategies — fuel-efficient vehicles,
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energy-saving light bulbs, and all the rest — offers an encouraging glimpse at
what is possible for moving an entire society down the path of energy efficiency.

Technology is making much of this possible. Today’s appliances, computers,
electric motors, and light bulbs are significantly more energy-efficient than just a
few years ago. Computers, switches, routers, and software — the nuts and bolts
of computer systems and networks — are allowing homes and businesses to
better take control of energy use, optimizing devices to run only when needed.
As these devices help homes and businesses get increasingly “smarter,” they'll
engender a robust conversation between buildings, vehicles, and energy
utilities, helping to drive down energy use and, potentially, costs.

The information-technology industry itself serves as a poster child of the
challenges and opportunities ahead. A recent study reported that, because of
the sheer growth of computing power and energy usage, two-thirds of corporate
data centers will likely hit their limit for available electricity within two years.
That's leading to a rich and diverse set of solutions that allow data centers not
only to grow, but to do so with less power. In 2008, companies announced and
even opened doors on cutting-edge data centers that can cut by anywhere from
15 to 50 percent of the amount of electricity used to power computers, servers,
lighting, and heating and cooling for facilities.

The innovations that enable these kinds of power savings are finding homes
outside of the IT world, many of which will boost the efficiency of other energy-
intensive products and services.

Most Energy-Intensive Industries
BTUs used per dollar of product shipped to market

52.65
29.55
19.73
17.67
14.61
13.88
9.44

9.24
B Wood 3.84
B Agriculture 3.77

Source: U.S. Energy Information Administration
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E-Waste

Recycling More,
But Losing Ground
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Computer Products Discarded and Recycled
Thousand tons per year

Source: U.S. Environmental Protection Agency

We continue to find ourselves buried under an ever-growing mountain of
e-waste. Put another way, the progress we are making in recycling used
electronics is inundated by the tsunami of electronics entering the waste stream.

But these numbers don't tell the full story. They come from the U.S. EPA's

Office of Solid Waste and don't take into account the practices of the business
community, which comprises as much as 40 percent of electronics sales,

and which disposes of spent electronics through a network of “information
technology asset disposal” services. Bigger firms use these services to recoup
whatever costs they can — whether through refurbishing and reselling functional
machines; breaking down equipment for scrap materials like metal, plastic and
aluminum; or harvesting precious metals before they end up in the recycling bin.

There’s much higher interest in getting the most out of these enterprise
electronics, largely because much of what passes for “end of life” in the
business world still has a significant amount of value remaining. So much of what
companies discard or pass on to disposal companies doesn’t go directly into the
landfill — at least not right away. There's money to be made in recycling.

But that is about all the good news there is. Because of a near-total lack of
regulatory oversight on e-waste, an unknown quantity of e-waste in the U.S.



gets sent overseas, where a combination of cheap labor and lax regulatory
environments make it all the more profitable to recycle used electronics. One of
the few glimmers of progress we saw last year came as journalists and activists
published exposés showing the horrific conditions at e-waste processing
facilities in Ghana and China. Recyclers emphasize that these polluting,
poisonous plants are the exception rather than the rule. Either way, progress
resulting from these exposés proves that sunlight is often the best disinfectant.

Speaking of sunlight, that light we're glimpsing at the end of this tunnel could
come from one of two things: increased government regulation and improved
design of electronics. Although responsible e-waste management is unlikely to
top policymakers’ lists any time soon, there is sufficient pressure from companies
and activists to ensure that it will remain on their radar screens for a while.

As the chart below reveals, the number of products designed with the
environment, human health, and recycling in mind is growing at a good clip.
The best measure in the U.S. is the EPEAT certification, an IEEE standard that's
managed by the Green Electronics Council. Launched in 2006, the number of
EPEAT-certified products is rising fast, and even more telling is that in the past
year manufacturers have engaged in a race to the top: Between December 2007
and November 2008, the number of EPEAT products achieving the entry-level
Bronze certification dropped to nearly zero, while those earning the top-level
Gold certification increased by a factor of nearly 10.

Products achieving the Gold level of EPEAT certification don't just eliminate a
host of toxic chemicals, they are also designed for ease of disassembly. Easier
disassembly means increased — and increasingly profitable -— reuse and
recycling of electronics, which in turn takes toxics out of harm’s way. We expect
that this means that someday, we'll be peeking out from under this pile of waste.

Growth of EPEAT-Certified Products
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Source: Green Electronics Council
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Impacts

A Slow Decline
in the Price
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Financial Impact Ratio
Cost of environmental damage as a percentage of economic output

Source: Trucost Plc

Companies face growing legal and reputational pressure to address their overall
impact to the natural environment. Policies to implement the “polluter pays”
principle will likely create increasing pollution-related costs from operations

and supply chains. In response, more companies are starting to measure and
minimize their environmental impact. How are they doing?

One measure of the financial cost of corporate environmental impacts has been
developed by environmental research firm Trucost. It measures more than 700
specific environmental impacts, including greenhouse gas emissions, water

use and waste. To take stock of different impacts, environmental damage costs
are applied to quantities of emissions. For example, each metric ton of carbon
dioxide emitted is priced at $35. Environmental damage costs for each impact
are summed and the total is normalized per unit of economic output to calculate
each company’s environmental Impact Ratio. For example, if a company'’s total
sales are $100 million and the environmental damage costs are $10 million, the
Impact Ratio would be 10 percent. These aren’t costs the companies typically
pay — at least not yet. But that could change.

Environmental policies under the Obama administration could dramatically
affect corporate Impact Ratios, as damage costs are internalized onto balance
sheets. For example, a planned cap-and-trade scheme to regulate greenhouse
gases will create a price for carbon dioxide emissions. Impact Ratios can be used
to identify a company’s exposure to pollution costs.

“Impact Ratios are useful to compare the environmental intensity of large and
small corporations in different sectors, as well as changes in performance over
time,” explains James Salo, Trucost's vice president of strategy and research.
For example, environmental damage costs for Pepco Holdings, an energy utility,
amounted to 4 percent of its output in 2007. In 2005, Pepco’s Impact Ratio was
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6 percent, meaning its environmental intensity has fallen by more than a third
over three years.

To determine whether such improvements in environmental performance are
reflected across the wider economy, Trucost measured the environmental

Impact Ratios of companies listed in the Russell 1000 Index (which includes the
1,000 largest publicly traded U.S. companies) over three years. Their combined
Impact Ratios show that between 2005 and 2007, overall environmental intensity
decreased 11 percent. This suggests improvements in environmental efficiency
are widespread. But the rate of decline slowed between 2006 and 2007.

Different sectors vary widely in their impacts. Damage costs in the utilities sector
are driven by greenhouse gas emissions from burning fossil fuels, including
natural gas and coal, to generate electricity. In the food and beverage industry,
water use is one of the main environmental impacts.

Companies within the same industry also can differ significantly. For example, in
the utility sector, Allegheny Energy had an environmental Impact Ratio of 87.64
percent (that is, more than $876,000 of environmental cost for every million
dollars of generated), compared with FPL Group’s environmental Impact Ratio of
23.58 percent ($235,800 of environmental cost per million dollars). The difference
is explained by Allegheny’s reliance on coal for electricity generation, whereas
FPL Group uses mostly natural gas.

As environmental costs strengthen their bite over the coming years, more-
efficient companies will be better positioned. As Trucost found, some companies
have already started down this path.

Industry Contributions to Environmental Intensity
(billions of dollars)

Banks: $36,619
Telecommunications: $37,715
Insurance: $43,089
Technology: $47,237
Healthcare: $47,237

Travel & Leisure: $78,190

Personal & Household Goods: $111,360

Retail: $120,656

Construction & Materials: $162,669

Chemicals: $164,739

Source: Trucost Plc
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Fleet Impacts

Stop-and-Go
Sales Put a Drag
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Fleet Impacts
Estimated annual greenhouse gas emissions per vehicle (in tons)

2008

15.35

Source: GreenBiz research, based on fuel consumption data from ARI, Enterprise Fleet Management,
LeasePlan and PHH Arval

The nation’s corporate fleets drive about twice the rate of personal vehicles,
representing a major opportunity for fuel efficiency efforts. Fluctuating gas
prices, coupled with corporate sustainability commitments, have cast a spotlight
on green fleet initiatives that can save money and boost reputations.

But making corporate fleets more fuel-efficient can be a multi-year process
with many moving parts: cost considerations, alternative fuel infrastructure
limitations, resale potential, and driver behavior, to name a few. Each fleet is
different, and even within the same fleet vehicle functions vary, so there is no
one-size-fits-all formula.

To gauge how the nation’s corporate fleets are embracing green fleet efforts,

we evaluated fuel consumption data from some of the country’s largest fleet
management companies over the past few years. We found that greenhouse gas
emissions per vehicle declined by 3 percent in 2007 over the year before, but
ticked up slightly in 2008, which was a bit surprising considering the high fuel
prices during much of the year. But there are a several likely explanations for the
increase: Downsizing could have forced the remaining vehicles (and their drivers)
to work even harder, while high gas prices may have increased employees’
personal use of company vehicles.

Interest in green fleet initiatives is growing, according to a PHH Arval survey of
fleet managers, which found nearly 80 percent of respondents saying concern
over the eco-impacts of their fleets is growing at their organizations.

Fleet management companies have stepped in the fill the demand with
services such as GreenPlan by LeasePlan, Keys to Green by Enterprise Fleet
Management, GreenFleet by PHH Arval, and EnviroFleet by ARI. Most services
include fleet greenhouse gas measurement, identification of options for right-
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sizing vehicles, driver education, and the option to purchase carbon offsets.

These types of low-hanging fruit are abundant. In fact, PHH Arval’s GreenFleet
program helped reduce its clients’ emissions by an average of 14 percent while
shaving operation costs by 4 percent on average in 2007; some clients improved
fuel economy by more than 20 percent.

Still, cost is viewed as a major obstacle to reducing fleet impacts. Newer
technologies in passenger vehicles, such as gasoline-electric hybrids, can carry a
purchase price premium that may be difficult to recoup in the projected lifetime
of some vehicles — if commercial fleets can even get their hands on the high-
demand cars. For some larger vehicles, such as cargo vans, hybrid technology

is limited or nonexistent. Pushback from drivers and attractive manufacturer
incentives for less-efficient vehicles can also slow the transition from larger trucks
to greener fleets.

Though gas prices have fallen since the highs of 2008, most experts don't expect
them to remain low and many firms are positioning themselves for better fuel
economy. Based on an analysis of recent orders for 2009 model-year vehicles at
PHH Arval, there’s a huge spike in purchases of four-cylinder vehicles over six-
cylinders, and a drop in the number of SUVs. Abbott Labs, which allows staff to
choose their vehicles, reported a 183 percent increase in hybrid orders and 35
percent drop in SUV/minivans, thanks to a company policy forcing drivers of less-
efficient vehicles to pay more for personal mileage than those driving sedans.
Several said interest in vehicle telematics is picking up speed.

Despite the slumping economy, many organizations have moved forward with
alternative fuel vehicles, though the lack of infrastructure means deployment

is limited to certain geographic areas, such as ethanol in the Midwest or
compressed natural gas (CNG) in California. For example, United Parcel Service
and AT&T added hundreds of hybrids and CNG vehicles to their fleets in 2008,
with plans for more AFVs. Meanwhile, the U.S. Postal Service is adding plug-

in electric vehicles to its mix later this summer while exploring the feasibility of
retrofitting existing vehicles with electric powertrains.

10 Large U.S. Alternative Fuel Fleets

Enterprise 7,000
Schwan's 5,800
U.S. Postal Service 4,448
Waste Management 2,305
Pacific Gas & Electric 2,102
Johnson & Johnson 2,091
Commonwealth Edison 1,917
Consolidated Edison 1,752
Ferrellgas 1,600-2,100
Florida Power and Light 1,285

Excludes flex-fuel vehicles.

Source: GreenBiz research with assistance from Automotive Fleet
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Green Job Growth

Existing jobs in the renewable energy and energy efficiency
industries (in millions)

2006 2007

Source: Management Information Services Inc. and American Solar Energy Society

At a time when U.S. companies are shedding jobs at an alarming and escalating
rate, politicians, environmentalists, and others offer the promise of so-called
green jobs as a critical boost for our tattered economy. Numerous academic,
investment, and labor organizations have churned out study after study
predicting a surge in green jobs just around the bend, assuming the right blend
of government policies, investments, and market conditions.

Those employed in traditionally environmental activities, such as recycling plants
or wind turbine factories, comprise only a small percentage of those jobs that
can be deemed “green.” Most are traditional jobs, such as computer analysts,
truck drivers, or accountants, occupied by people who may not self-identify with
the green sector, according to research from Management Information Services
Inc. (MISI) and the American Solar Energy Society (ASES). The two groups
estimated that the renewable energy and energy efficiency industries employed
about 9.1 million Americans in 2007, up from 8.5 million in 2006, for a net
increase of 600,000 jobs.

Most jobs in the renewable energy and energy efficiency industries are
found in the private sector, with ethanol and biomass power representing
large employment opportunities in renewable energy. The lion’s share of the
jobs analyzed in the MISI-ASES reports, however, are created through the
drive for energy efficiency, with the bulk originating in recycling, reuse and
remanufacturing, nondurable manufacturing, and construction.
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The authors estimate the two sectors could employ as many as 37 million in
2030 under an aggressive policy scenario that requires sustained government
commitment. While it's unlikely that fully a fifth of the U.S. workforce would be
working in renewable energy, we like the bold thinking.

But the jobs reported or estimated by MISI and ASES represent only a portion
of American green jobs, since their analyses examine only those working in
renewable energy and energy efficiency jobs. Those working in water treatment,
pollution prevention, or remediation, for example, aren’t included in the MISI-
ASES report.

Another report, published in 2008 by Raquel Rivera Pinderhughes, professor of
urban studies at San Francisco State University, looked at the green-job scene
more broadly. Pinderhughes listed 22 types of “green-collar” jobs, from food
production (organic or sustainably harvested products) to furniture making
(from certified sustainable and recycled wood), from parks and open space
(maintenance and expansion) to printing (using non-toxic inks and dyes and
recycled papers). It's a good list, but even Pinderhughes doesn’t cover all that's
out there.

Whatever the definition, the well of green jobs may not end up quite as full as
analysts hope if the U.S. doesn’t quickly ramp up green job-stimulating policies.
A year ago, MISI-ASES predicted there could be 40 million renewable energy
and energy efficiency jobs in the U.S. by 2030 under an aggressive scenario,
but they revised their projections downward in their latest report because of
government inaction. Since it can take years to implement and bring aggressive
policies to scale, the largest job gains are enjoyed in the later years of the
forecast; the loss in job gains could be difficult to recoup.

Top Jobs Generated by Renewable Energy in 2007
® Truck Drivers

* Bookkeeping and Accounting Clerks
® Electricians

* Plumbers, Pipefitters and Steamfitters
* Agricultural Equipment Operators

* Sales Repesentatives

e Janitors and Cleaners

* Business Operation Specialists

e Computer Software Engineers

e Civil Engineers

Includes direct and indirect jobs. U.S. only.

Source: Management Information Services Inc.
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Growth of Green Buildings

LEED — New Construction

- NC Registrations
- NC Certifications

2005 2007 2008

LEED - Existing Buildings and Commercial Interiors

- Cl Registrations
- EB Registrations

Cl Certifications

- EB Certifications
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Source: U.S. Green Building Council

There is no denying that green buildings are booming, but we're just not sure
how fast. A gap has long existed between the number of projects registered to
eventually become certified under the U.S. Green Building Council’s Leadership
in Energy and Environmental Design (LEED) program and those projects that
actually earn the certification, but in recent years the gap has grown into a
yawning chasm.
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For the last several years, the growth in certified projects in the three LEED
categories we examined — LEED for New Construction, LEED for Existing
Buildings, and LEED for Commercial Interiors — has been cruising along at a
respectable annual growth rate of anywhere from 10 to 90 percent. Last year,
however, certifications in two of those categories slowed to an almost complete
stop. Although certifications for LEED-EB facilities increased by a healthy 40
percent in the past year, LEED-NC and LEED-CI certifications grew by 1.2 and
1.3 percent, respectively.

Part of this is due to the long lead time in the construction or renovation of
commercial facilities: The drop-off this year is due as much to the economic
slowdown as it is to what can be seen as the end of the first wave of LEED
certifications and the beginning of the second. Robert Watson, executive editor
of GreenerBuildings.com and one of the founders of LEED, says that thanks to a
handful of changes in the structure and administration of the LEED system, we'll
see growth continue in the coming years.

The number of registered projects in each category certainly bears out that
hypothesis; each registration category experienced growth of anywhere from
100 to 300 percent. Even if a fraction of them never seek certification, it
promises to be a booming market for green buildings.

And a boost for the environment. In a groundbreaking report from late last year,
Watson and his team published the Green Building Impact Report 2008, the
first-ever study of the effects of LEED-certified buildings to date, and projections
for the environmental impact these facilities will have in the coming decades.

To wit: By 2008, certified LEED buildings certified to date have saved around

.3 quadrillion BTUs of energy; but by 2020, that number will climb to nearly 1
quadrillion BTUs, or the equivalent of avoiding burning more than 48 million
tons of coal.

But the question of the pace of growth for LEED buildings looms large. In 2006,
the USGBC set a goal of certifying 100,000 commercial buildings and 1 million
homes by 2010. Given that total certifications in these three categories were still
under 2,000 at the end of 2008, those achievements seem unlikely.

To accelerate growth, the USGBC has been working on major expansions of
the types and scope of buildings eligible for certification. LEED for Schools and
LEED for Retail are both underway, offering a certification platform tailored to
the specific needs of those types of facilities; and the LEED Portfolio program
will allow builders that are constructing many of the same types of facilities —
whether homes or supermarkets — to streamline the certification process.

Will we see a five-hundredfold growth in LEED certifications in 2009? Probably
not, given the sad state of the real estate market, but we expect growth to
continue steadily nonetheless.
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Renewable Energy Use
Percentage of all U.S. electricity generation
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Generation of non-hydro renewable energy — including solar, wind, and
biomass — grew nearly 7 percent in 2007 from the year before, outpacing the
2.3 percent annual growth in all electricity generation during the same period.
A large part of this is due to 21 percent growth in wind-generated electricity, as
well as moderate increases in biomass waste-based electricity.

As a whole, non-hydro green power still accounts for only a small slice of all
electricity generation, with fossil fuels such as coal and natural gas accounting
for the bulk. And that slice isn't growing much: In 2007, non-hydro renewable
energy was 2.5 percent of all generation, compared to 2.4 percent in 2006.

In aggregate, the progress appears slow because of the relative small size of the
renewable energy sector, compared to the existing power generation industry;
even modest growth from a small base doesn’t amount to much. But a closer
look at the sub-sectors reveals impressive strides in boosting capacity.

The U.S. wind industry, for instance, had a banner year in 2007, with installed
capacity growing 45 percent; installations in the final quarter of 2007 surpassed
the total amount installed in 2006. The wind power fleet spans more than 30
states, led by Texas, California, Minnesota, lowa, and Washington. According
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to the American Wind Energy Association, at least 14 manufacturing facilities
opened or were announced in 2007.

The results in 2007 were bright for solar, too, with photovoltaic (PV) installations
growing 45 percent, while PV manufacturing in the U.S. soared 74 percent.

The country saw its first concentrating solar power plant built in 15 years, with
announced contracts of more than 4,000 megawatts in the pipeline.

Complete data from 2008 aren’t out yet, but early early returns look promising:
In 2008, the U.S. surpassed Germany in wind generation, exceeding 21,000
megawatts, a significant share of the growth of all new electricity capacity. The
number of solar PV installations nearly doubled in 2008. Geothermal projects
under development in 2008 will more than double existing capacity.

Other bright spots but their structure needs improvement: The federal
renewable energy production tax credits were extended in late 2008. And more
than two dozen state-level renewable energy portfolios — which mandate that
the states receive a minimum percentage of their power from renewables — will
foster growth in green power in the coming years. Green power lobbyists are
pushing for a federal standard requiring that 10 percent of the nation’s energy
come from renewable sources by 2012. Meanwhile, President Obama has
signaled his desire to see renewable energy generation double in three years:
His economic stimulus package proposes nearly $20 billion in tax incentives

for wind and solar, with a congressional committee allocating nearly $54 billion
for direct spending on energy tech programs, such as improving the country’s
electricty grid in order to support renewable energy transmission and the
anticipated growth of electric cars

The U.S., the world’s top non-hydro green power generator, saw its renewable
energy sector grow at a 5 percent compound annual rate between 2000 and
2007, according to data from the International Energy Agency. But others are
doing better: During the same period, the No. 2 and No. 3 generators, Germany
and Spain, each enjoyed a growth rate of nearly 26 percent.

Estimated Green Power Growth of Top 10 Generators

2000-2007
2007 Gigawatt- Compound
Hours Annual Growth
United States 108,462 5.02%
Germany 69,114 25.95%
Spain 31,105 25.80%
Japan 22,577 4.84%
United Kingdom 15,873 18.34%
ltaly 15,188 12.95%
Canada 12,295 5.60%
Finland 10,739 3.20%
Denmark 10,450 8.72%
Mexico 10,116 6.83%

Based on International Energy Agency estimates. Incluces only member countries of the Organization of
Economic Co-operation and Development
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Packaging Use
Thousand of tons per billion dollars of GDP
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It looks more and more like what you see is what you get, at least when it comes
to packaging. Leadership companies are increasingly thinking outside of the
box — or bag, or can, or bottle — when it comes to developing new ways to
ship, protect, and sell goods while generating less waste. After a year of little
improvement, the overall intensity of our packaging needs, as measured in
thousands of tons of paper, plastic, and aluminum per billion dollars of gross
domestic product, took another promising dip in 2007.

Once again, Wal-Mart is one of the leading figures behind this improvement. In
2008, the company’s much-anticipated Packaging Scorecard went into effect,
allowing the mega-retailer and its suppliers to know just how much progress is
being made on using both greener materials and fewer materials overall. There
are benefits to manufacturers, shippers, shoppers, and the planet alike, from
saving on resources on the front end, to shipping more goods in the same truck,
to reducing reshelving costs, to taking up less space in recycling bins or landfills.
Cutting down on containers pays a nice bundle of dividends across the board.

In most of our categories, packaging use is down: Paper use, which we
recalculated for this year's report to better represent the total amount of paper
used in the United States, dropped in 2007 after significant growth in 2006; the
total used in 2007 is the lowest we've seen yet. Aluminum use saw a steeper
decline from last year as well; only the use of plastics increased between

2006 and 2007, although according to a report from the American Chemistry
Council, the amount of plastics recovered and recycled year over year is steadily
increasing, and in 2006 was up 5.6 percent over 2005 rates.

There is no shortage of reasons for the overall decline in packaging intensity.
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In addition to Wal-Mart's significant influence, we saw several examples of
companies that cut down on their packaging to save resources and cut costs.
Winemaker Fetzer Vineyards, for instance, announced that it would cut the
amount of glass used in its wine bottles by 16 percent by trimming the punt —
the indentation at the bottom of the bottle — and making the bottles slightly
thinner. PepsiCo and Coca-Cola both redesigned their plastic beverage bottles
to maximize volume and minimize material use; Coke also uncapped a major
new bottle-to-bottle recycling facility that can produce 20 billion 20-ounce
plastic bottles per year from recycled plastic.

From small but significant changes to complete overhauls, two notable
examples hit our radar last year: The tech company Hewlett Packard offered for
sale (at Wal-Mart, naturally) a laptop that uses 97 percent less packaging than
traditional computers. By ditching the box and selling the machine in a laptop
bag made of nearly 100 percent recycled materials, the company not only saves
big on materials, but it is able to ship more products on the same pallet.

Breaking the mold, Church & Dwight, the maker of Arm & Hammer cleaners,
last year began selling empty bottles of several of its cleaners. As surprising as it
sounds, the move will benefit shoppers as well as retailers and Arm & Hammer
itself. Instead of shipping full bottles of cleaning products that largely consist

of water, the company is instead selling a bundle consisting of an empty (and
reusable) 32-oz. spray bottle and a smaller concentrated bottle of cleaner. You
empty the concentrate into the spray bottle, fill with water, shake, and voild —
the same bottle of cleaner you might otherwise have purchased. Customers can
buy refills of the cleaner and use the spray bottle over and over.

Such innovations have an added benefit: In a time when customers have begun
slamming environmentally egregious packaging on the Internet and rapping
companies for waste, green-packaging strategies bring favorable notice to

a company or product line. Amazon.com recognized this when it launched a
program in 2008 called Frustration-Free Packaging, aimed at shipping products
smartly and efficiently.

From the demand side and the supply side alike, streamlining packaging has
quickly become an easy, effective and popular trend in manufacturing, and
we expect to see more companies take the wraps off their goods in new and
innovative ways.
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Paper Intensity
Thousands of tons of paper per billion dollars of GDP

13

12

M

10

§ 97 98 99 00 01 02 03 04 05 06 07

Source: American Forest & Paper Association

There's good news, and more good news: Each year, we are using less paper —
and recovering more of what we use.

There are two sides to this page: technologies that have increasingly freed the
business world from the need for paper, and the steady growth of recycling
programs. Moreover, it seems that we, as individuals, have become increasingly
accustomed to recycling both at home and at work.

The data we found this year suggest that we're picking up steam in reducing our
paper intensity: The amount of paper used per billion dollars of gross domestic
product decreased by the largest amount since 2000, while the amount of total
paper recovered climbed faster than it has in the last 10 years. In 2007, we

used 8,400 tons of paper in the course of generating a billion dollars of GDP,
compared to 11,400 tons a decade ago, roughly a 27 percent drop. Meanwhile,
recycling rates for paper have grown from 44 percent to 56 percent, an increase
that's also about 27 percent.

What these data don't show, at least not yet, is the effects of the global
recession on paper intensity. As we found last year, a large part of the boom
in recovery was due to the growth in demand for paper pulp in developing
countries, especially China. With demand high, recycled pulp commanded
a high price, making recycling profitable. But as demand dropped, recycling
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became less of a cost-justifying proposition. At the end of 2008, the situation
deteriorated to the point that even progressive cities like Madison, Wis., were
forced to pay recyclers to take away used paper, rather than being paid for the
waste by recyclers.

Consensus is that there is little chance that paper recycling practices will stop in
offices and homes — it's become part of who we are — so the used paper will
continue to pile up. For now, it's cheaper for processors to take all that paper
you're putting in the blue bins at home and work and just sit on it, hoping prices
rise soon. But a drawn-out downturn can make storage costs prohibitive.

Meanwhile, the other side of the page: Our overall use of paper is steadily
dropping. Attributing the steady decline in paper use per unit of GDP to a high-
minded eco-consciousness is no doubt somewhat fallacious; it certainly doesn't
hurt the cause of paper conservation that it's so much easier to do many of our
most paper-intensive work entirely in bytes, bits, and pixels.

The drop in paper use could be a counterbalance in the supply-demand
equation: Less demand for paper products could result in less being recycled,
which could help stabilize prices. What goes around, comes around.

Paper Recovery Rate
Percent recovered of total paper supply, 1997-2007
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By many measures, the U.S. EPA's Toxic Release Inventory has been a success
story since its inception in 1988. It is the premier pollution reporting and citizens'’
right-to-know program and measures chemical use efficiency and waste and
pollution reduction in factories and facilities across the country.

Between 1988 and 2006, the most recent year for which data are available,
disposal and releases of the chemicals under the original TRI program decreased
by 1.77 billion pounds, or 59 percent. In 2006, the 22,880 U.S. facilities required
to report TRI emissions released 4.25 billion pounds of chemicals into the air,
land, and water, roughly 2 percent less than in 2005. Emissions also declined
slightly when calculated as a percentage of gross domestic product.

The mining sector, with 1.22 billion pounds of toxic chemical disposal

or releases, represented the largest slice of the TRI pie in 2006, and was
responsible for the largest increase from 2005, at 47 million additional pounds.
The electric utility sector had the second largest disposals or releases in 2006,
1.02 billion pounds, a 6 percent decline from the year before.

Changes in reporting made by the Bush administration will likely skew the
numbers lower in coming years. In 2006, the EPA implemented new rules that
increased the threshold at which facilities must submit detailed reporting for
certain chemicals. Previously, facilities had to report detailed information when
releasing or managing more than 500 pounds of non-persistent bioaccumulative
toxic (non-PBT) chemicals as waste. The new rules raised the threshold to 5,000
pounds, as long as direct environmental releases are less than 2,000 pounds.

Moreover, facilities previously had to provide detailed information for any



reportable levels of PBT chemicals. Less detailed reporting is now allowed if
a facility handles less than 500 pounds as waste, as long as there are no PBT
emissions. The new rules went into effect for the second half of 2006 TRI data.

The result of all these changes: Fewer facilities will have to report their emissions
to the government, and many others will report them in a less-specific way.

The EPA went forward with the new rules to ease the burden on reporting
facilities despite overwhelming opposition from the public, including 12
attorneys general, who filed a lawsuit to reverse the rules in an action that

is still unresolved. The EPA estimates the new rules will impact less than

1 percent of all toxic waste tracked by the TRI, but a report from the U.S.
Government Accountability Office found this national estimate obscured a
"disproportionately” large impact on individual communities. The GAO also
estimated as many as 3,500 facilities may no longer be required to report toxic
emissions, which means more than 22,000 of the nearly 90,000 TRI reports might
no longer be available to communities, diminishing the usefulness of the TRI.

As always, the push and pull of government regulation continues, leaving the
future of TRI reporting up in the air: California passed a law requiring facilities in
the state to adhere to the previous reporting requirements, and environmental
groups are hoping Congress and President Obama will reverse the rules.

Toxic Emissions by Top Sectors, 2006
(pounds)

Metal Mining 1,216,444,085

Electric Utilitites 1.022,110,356

Chemicals 514,343,064
468,563,956
Paper 211,586,653

Hazardous Waste/Recovery 204,350,606
Food, Beverage & Tobacco 163,836,599
Petroleum 76,145,423
Plastics & Rubber 63,999,839
Fabricated Metals 62,781,938

Transportation Equipment 60,594,303

Source: U.S. Environmental Protection Agency
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Toxics in Manufacturing
Tons of selected toxic chemicals used per billion dollars of GDP
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Trying to gauge the progress being made in reducing toxic chemical use is as
close to a hopeless task as we encountered this year. While there is plenty of
anecdotal information suggesting industries of all types are making products
using ingredients less harmful to the health of people and the planet, the data
are too far-flung to capture simply but still meaningfully.

Consider that there are some 85,000 synthetic chemicals approved for
commercial use in the U.S., and in one industry alone — cosmetics and personal
care — there are an estimated 12,000 chemicals in use. So any attempt to
gather a reasonable list of chemicals to track is challenging at best. Couple

that with long lead times and slow progress on regulations and reporting at the
federal level, and a snapshot of harmful chemicals in use is a tall order.

But just because a topic is difficult to study doesn’t mean it's not important, and
the hidden hazards in everyday products are spending increasing time in the
spotlight. Last year alone saw notable public scares for items ranging from lead
in candy to melamine in milk products to bisphenol A in plastic bottles and other
common products and toys.

Barring a complete chemical set to look at, and limited data-gathering tools
publicly available, we settled on the EPA’ list of 20 persistent, bioaccumulative
and toxic chemicals, or PBTs. These chemicals fall in a range of categories

— including pesticides, plastic softeners, and byproducts of manufacturing —
known to be highly toxic and long-lasting, and can build up in the environment
and in our bodies over time, leading to enduring health and pollution issues.

Launched in 1998, the government’s PBT program began by monitoring 12
chemicals, including several categories of compounds of lead, mercury, and
dioxins. The program is working with industry partners to reduce or eliminate
the use of these chemicals, and has been seeking out new harmful chemicals to
add to the list, which now totals 20 chemicals or compounds.
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As the data show, the news isn't entirely good. Although there is no upward
trending in the use of these chemicals, there clearly isn't any wholesale reduction
in their use, either. And a look at the PBT program’s progress reports further
echoes the bad news: The most recent report online is dated 2001-2002.

That's not to say there’s no progress; it's just that leadership is coming from the
private sector and activists rather than the federal government. Industry groups,
sector leaders and nonprofits are tackling the use of toxics from all corners,

with some notable successes. Among the many examples we've seen recently
are the adoption of new green design standards in computer hardware and the
reformulation of everything from cleaning products to printer inks.

We're also seeing the growth of partnerships aimed at tapping industry
expertise for the greater good: The Cleangredients partnership spearheaded
by the green design nonprofit GreenBlue, and the Business-NGO Working
Group for Safer Chemicals and Sustainable Materials are both examples of how
companies are engaged in making products that do no harm, or at least less.
And one of the oldest green chemical certifications — the EPA's Design for
Environment program — is showing encouraging and sustained growth.

While the data we found this year are both inconclusive and mildly discouraging,
the anecdotal evidence suggests that progress is happening behind the scenes.

As the U.S. catches up with Europe legislatively (the E.U.’s REACH legislation has
banned more than 11,000 chemicals from use), companies that are ahead of the

curve on cutting down toxics will find themselves ahead of the pack.

Design for Environment Certified Products
1999-2008
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Water, as you may have heard, is the next carbon. Our unquenchable need
for it, its limited nature, and the increasing pressures on water supplies are
conspiring to make this substance one of the bigger and more pressing issues
on companies’ financial and environmental radars in coming years.

Judging from the graphic above, based on data collected by the Freedonia
Group, efforts to do more with less water have met with some success. In the
past 10 years alone, the water intensity of the U.S. economy has dropped by
nearly 25 percent — that is, it takes almost one-fourth less water to provide
the same level of economic activity. If we were to look back into the 1980s
and even before, we'd see that the overall water intensity of the economy has
improved much more significantly, as industry has started to recognize not just
the relatively high cost of wasting water, but also the financial savings that flow
from using it more efficiently.

Breaking down the results by some industries can help illustrate the scale of
the improvements. Utilities are notable examples: between 1997 and 2007 the
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Internet Age drove up electricity use for just about every business and most
individuals while the U.S. population grew by 12 percent — more than 34 million
people — but the water used to generate power trickled up less than 5 percent.

This type of significant improvement in smart water use highlights how
companies across industries are incorporating more efficient water-use methods,
especially closed-loop water systems that can recycle water with almost no loss.
But it's not just utilities: Whether you look at the amount of water needed to
manufacture a ton of paper or a ton of steel, industries are getting more efficient
as time passes.

The improvements can be attributed both to cost-savings goals, as water

gets more expensive to use and treat, but also to reputational issues around
extracting water unsustainably from local aquifers and reservoirs or polluting
local water supplies. Perhaps the best cases in point come from companies in
the water-intensive food and beverage industries: In 2008, Coca-Cola, Anheuser-
Busch and Nestle Waters North America all announced goals to cut the water
intensity of their product lines in the coming years.

Municipal activity is rising with the tide as well. Denver's water agency was
honored for its efforts in conservation, while city and state governments
across the U.S. implemented plans to capture rainwater before it goes back
to groundwater supplies. And municipal water usage, which is dependent on
literally 300 million individual factors -— that is, the country’s residents — is
seeing steady improvement as usage drops even while the population climbs,
in part by encouraging smarter choices and making water conservation the easy
option. For example, if every American household switched out a top-loading
washing machine for a state-of-the-art front-loading machine, which use 60
percent less water, they'd collectively save $3 billion annually in water bills,
according to General Electric.

Although overall water use is still a difficult indicator to gauge on a year-over-
year basis, the progress we've seen in the past 10 years amounts to more than a
drop in the bucket, and all signs point to a coming high tide of water efficiency
through increased awareness and technological innovation.
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Credits / About Greener World Media

Greener World Media is the world's first and only mainstream media and
information services company focused exclusively on sustainability and the
competitive edge it brings to businesses. We are the trusted, one-stop resource

on business and the environment, helping companies align environmental
responsibility with business success. Greener World Media creates in-depth reports,
hosts groundbreaking events, and publishes the leading news and opinion pieces
that help the rapidly growing market of green-minded executives and institutions
succeed and prosper.

Greener World Media serves its audience with a suite of solutions:

Peer-to-Peer: GreenBiz Executive Network

Research: GreenBiz Intelligence, Green Building Impact Report,
State of Green Business

Events: Greener by Design, State of Green Business Forum

Online Media: GreenBiz.com, GreenerComputing.com, GreenerDesign.com,

ClimateBiz.com, GreenerBuildings.com. Plus: newsletters, webcasts, blogs and more.

More information: www.GreenerWorldMedia.com

Coming Up ...

Greener by Design: Greener Products for Leaner Times
May 19-20, 2009 — Palace Hotel, San Francisco

Bringing green products to the mainstream requires a focus on aligning
environmental innovation with affordability. But how are successful companies
designing greener products with little or no price premium? Join us at Greener

By Design 2009 to see who's evolving, who's thriving, and how they're producing
products that aren't just greener, but better — and more affordable.

Greener By Design is the premier conference for strategies, tools, and markets for
product innovation. Produced by GreenBiz.com and Global Executive.

More information: www.greenerbydesign.com
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