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Business leader Ray Anderson asks: when you meet your Maker, what willkyabdat?

Will you proudly discuss your rate of return? Or how you enhanced shareholder value?

What will your legacy be?

The way most companies do business, most communities operate, and most of us liveewill lea
a legacy of an environmentally and financially impoverished planet.

We can, we must do better.

This paper will describe how U.S. Federal policy that does just that is alscsthvedyeto do
business. It will set forth the evidence that there is a suite of policy measurelp the market
solve the climate crisis not at a cost but as an investment in a far betterféutall of the
world’s people. It will describe how this future is already emergingrkably rapidly despite
Federal policy that restricts it at every turn. Finally it sets forth¢baamic policies that the
next President can implement in the first hundred days in office that can uhleamswt energy

economy and set the country on the course to prosperity, security and stewardship.



Climate change represents a unique challenge for economics: it is the greatest and widest-
ranging market failure ever seerSir Nicholas Sterh

Creating the low-carbon economy will lead to the greatest economic boom in the U.S. since we
mobilized for World War Il +ormer President Bill Clintdh

Sir Nicholas Stern and Bill Clinton both have it right. Global climate change has kbreen ou
greatest market failure. Now it's our greatest market opportunity. Mar&ehanisms are

enormously powerful tools to apply to such challenges as climate change.

The economy is a key issue in every presidential election, but in the 2008 campalgnatee c
crisis should force candidates to recognize that the health of economies arstieecesare

interdependent (see box).

Solving the climate crisis is urgent, but perhaps more importantly, doing it iara\way will
unleash enormous economic opportunity. Mitigating greenhouse gas emissions wanliiwide
require a crash program to use energy more efficiently, and to use renemeablesources.
Doing this can cut costs and drive competitiveness, spread the use of cleanesiargipgies
that already are cost-competitive and available and develop nextig@mégahnologies in

virtually every sector of the economy.

Capturing these opportunities will all require investment, managemeniaitearid
determination. The fact that these resources are scarce goes ayaogewplain why the
opportunities remain to be captured: absent leadership and a widespread recognition of the
urgency, resources have been deployed elsewhere. Energy has also begely sefatl part

of most organization’s budgets, so investing time and money in cutting energy userhas bee
relatively low priority for a typical manager. Unless the issue is elévatthe level of CEO
concern, it has been hard to get action in corporations or governments. In additiontibsdles
in detail below, there are myriad barriers to reducing energy use, eveh tthong so will save
money quickly. Collectively these hurdles have created a hassle factor tmatstogxecutives,

it's just been worth surmounting — yet.



But when the necessity of implementing a new energy economy is understood, the
entrepreneurial opportunities will be unprecedented. Far from the crushingatasirne have
called the price of climate protection, the investments in using energy more preljuatid in
unleashing the new energy economy will deliver impressive returns. To givzefpst
examples:
Researchers at Lawrence Berkeley National Laboratory estiimattan investment of more
than $300 billion will be needed worldwide over the next 20 years to provide low-carbon
electric power and equipment tol billion people who now do not yet have access to
electricity! The World Bank estimates that an investment of up to $40 billion annually will
be needed worldwide to adapt to climate change. Such investments will creates thg
jobs that a similar amount invested in conventional power stations WoGléan
technology has become the fastest growing sector in venture capital ane equiy
investment, with a 2005 market valuation of $50 billion. The amount of global energy sector
investment into renewables reached 10%. A survey that year of 19 venturestspital
investing in 57 European clean tech firms showed average annual returns since 1999 of
almost 87%"
New low-carbon fuels are needed to replace the 85 million barrels of petrdlewmorid
consumes each day and the 385 million gallons of gasoline burned daily in the United
State$" and the much higher fuel consumption projected for the future. Production of
biofuels grew globally by 95% between 2000 and 2005 and should account for 5% of
transport fuels by 2020. By 2015 this should create more than 200,000 new U.S jobs in
ethanol production alorfé.In contrast, current high oil prices represent one of the biggest
transfers of wealth in history, redistributing 1% of world GDP each yearerigan oil
consumers now pay $5 billion more for oil every day than they did 5 years ago. In 2007, $2
trillion will flow from customers to the oil companies and oil-producing natfons.
According to the World Business Council on Sustainable Development, there were 700
million “light duty vehicles” worldwide in 2000. That number is expected to increass
billion in 2030 and to more than 2 billion by 205Mew applications of urban design, mass
transit and vehicle efficiency are needed to prevent massive inciadsansportation-
related carbon emissions. Creating this infrastructure will revitajzgy downtowns and

generate jobs.



In December 2006, Mayor Michael Bloomberg announced a remarkable plan — PLANYC
2030 -- to create affordable and sustainable homes for nearly one million moréorieaxs,
ensure that all residents live within a 10-minute walk of park, add public transittgdpaci
millions more commuters, upgrade energy infrastructure and achieveétreest air of any

big city in America” — all while reducing the city’'s greenhouse gassaris by 30%.

In the past, the United States led the world in the development of “green” techaofajas

electric cells and wind turbines were first developed here. Today, due to pregig®s/ernment
policies, countries such as Japan, Germany and Denmark have taken the lead in sotat and wi
power. Renewables now create more new jobs in Germany than any other itfdDstmynark

aims to get 60% of its energy from renewables by 2010. Japan was first-td-mignkeybrid
vehicles. Toyota, which this year surpassed General Motors as the world ¢cargesmpany,
expects hybrid vehicles to rise from 6% of its U.S. vehicle sales in 2005 to 20% bﬁV‘zmig.

time again for the United States to become the world leader in developing theagdas#svices

needed for low-carbon economic development worldwide.

The good news is that the transformation of the U.S. economy already is undenvthgra is a
strong business case for acting even more aggressively to protect the.dlieaaing companies
and communities are cutting their costs, creating jobs, increasing prafittrangthening

shareholder value by doing just tHf%.



What might it cost?
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Figure 1 A Cost Curve For Greenhouse Gas Reductidh

The McKinsey study profiled in Figure 1 is one of a growing number of studiemdiggfthat

the challenge can be met at little or even negative cost. The McKinsgyatund that

greenhouse gas emissions could be stabilized at current levels and reducedala thatsc
scientists say will be necessary to protect the climate at costhdesthé world spends on
defense or insurance and around a third of the estimated impact of recent oitpsit‘e

Although individual numbers can be questioned (the study uses historic nuclear cobts, not t
marginal costs of building new plants, and almost no one expects that carbon aagpture a
sequestration of carbon emissions from new coal plants can be brought on without doubling the
cost of coal, the shape of the graph is roughly right: most of the energy effithendy some
estimates can cut energy use by at least half, comes on at a drawiatis,sand the measures
needed to keep carbon emissions under 450 parts per million (the highest range thas scientist

believe the world can safely manage) are well within the range gbtabée investments.



“This is a hugely important message to policy makers everywhere, not leasnttus&nited
States Congress,” the New York Times editorialized in May 2007. “Many of theenbieeen
paralyzed by fears...that a full-scale attack on climate change copjdectie economy™

Many corporations and communities are not waiting. DuPont, GE, Alcoa, CateipH&E,
Lehman Brothers and others, acting as members of the U.S. Climate Actiogr&tap, or
USCAP" have called for national legislation to cap carbon emissions, stating, “In oyr view
the climate change challenge will create more economic opportunitiessksaifor the U.S.

economy.”™

At the same time, farsighted leaders of cities, states, campuses ascaotherplementing
climate protection efforts, cutting their costs, creating jobs and enhancingdteomies by
reducing their carbon footprint. As of October 2007 almost 750 American Mayorpleaged
their cities to meet the goals set forth in the Kyoto Protocol or reduce thissiens of
greenhouse gasses by at least 7% by 2012. Some have already met even nasieeataygets,
ranging from a goal of 20% reduction by Portland to a goal of 42% reduction ovenibeise

frame by Sebastopol, Californta.

The world’s sixth largest economy — the State of California -- provides ampéxaSince 1974,
Californians have held their energy consumption to zero growth while national pereragrigy
consumption grew 50% (figure 2). The state’s per capita carbon emissions have dropped 30%
since 1975 (figure 3).
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Figure 2: California vs. U.S. Energy Demand

Carbon Dioxide Intensity and Per Capita CO2 Emissions -- 2004
(Fossil Fuel Combustion Only)
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By one estimate, the average family in California is paying about $800 leswefgyeach year
than it would have had the state not actively pursued energy effiéie@alifornia’s relatively
mild climate is part of the reason the state’s energy consumption iseblabw. But
progressive policies and higher energy prices have played an importannra@d4| California

ranked 12 in the nation in energy prices, but only"™46 energy costs per perstfi.

Communities and companies that are implementing climate protection prognafieding that
smart, comprehensive approaches to climate planning make them more toenged put
hundreds of billions of dollars back into the economy from savings. A local government
Commissioner from Portland, Oregon stated, “We've found that our climate changesgudice
been the best economic development strategy we've ever had. Not only are géifleons of
dollars on energy, we are also generating hundreds of new sustainable e@stegpagesult.”

Programs to ensure that buildings use less energy, and to encourage the userufczffs,
appliances and machines generate immediate energy savings, but tlusfie¢saeconomic
development in cities and states. They create new manufacturing compaitd@sg retrofits,
new, decentralized energy systems, new farm income, etc. and spur tlteaeatdynamic,
transformative clean energy economy that saves money, generates jobs asdecomni@mic

opportunity.

This paper presents some of the opportunities now being captured by leading conmghnies a

communities.



American businesses were among the earliest actors to undertakeiag@taaate protection

programs.
DuPont pledged in 1999 to reduce its emissions of GHG 65% below its 1990 levels by
2010, and to get 10% of its energy and 25% of its feedstocks from renewables. It made
this announcement in the name of increasing shareholder value and delivered on that
promise, when, during the same period the value of DuPont stock increased 340% as the
company had reduced global emission reductions 67% for a savings to date of $3
billion. "

ST Microelectronics pledged to become carbon neutral (zero net CO2 en)ibsi@@4.0

with a 40-fold increase in production. Figuring out how to do this drove the company’s

innovation, taking it from the number twelve microchip manufacturer in the world to the

number six. ST gained market share, won awards and reckons it will save almiis a bil

dollars by the time it meets its goal.

The business group, New Voice of Business, instrumental in getting both the million

solar roofs bill and the California Climate Protection legislation (manglatobon caps)

passed in California, testified that there are two kinds of businesses now: tmogkdr

last century and the businesses of the future. New Voice, stating that serggréhe

latter, called for strong government programs to drive a transition awaycadoon fuels

to renewable energy"

In December 2004, Chicago Climate Exchange began trading carbon in a coumtrg wit

law that said companies had to. Inaugural members DuPont, ST, Baxter Healtth€a

City of Chicago and 13 other businesses contracted to reduce their emissions by 1% a

year. To the extent that they reduced even further, they created traddide Einancial

Instruments (CFI's), which they then sold to such members as World Resouritetelnst

or Natural Capitalism, who wished to become carbon neutral, but lacked direct emissions

to reduce (both organizations implemented energy efficiency measures enasgedlr

wind credits, in addition). CCX now has over 330 members, companies, cities, states,

counties, universities, NGOs and others, who have reduced their emissions a @iverage

9%. New members are required to reduce their emissions 2% a year.
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In 2006, the world’s largest retailer, Wal-Mart, announced goals to reduce eisergt

its stores 30% over three years, become carbon neutral, 100% powered by renewable
energy, to double the fleet efficiency of its vehicle fleet, build hybedtat long-haul
trucks, and sell millions of compact fluorescent light bulbs (CFLs). The company
calculates that its campaign to selling 100 million CFLs in 2007 would save itsnarst

as much at $3 billioff." Wal-Mart CEO Lee Scott observed that a corporate focus on
reducing greenhouse gases as quickly as possible was just a good busiegys ‘Strat

will save money for our customers, make us a more efficient business, and hédm posit

us to compete effectively in a carbon-constrained wd#d.”

These companies realize that cutting carbon emissions, and other GHGs is a€tsd regr

strategy. Using energy more efficiently not only reduces carbonienssg saves money.

Businesses can also profit from using and investing in carbon free renewable roerthe
hottest investment target in the economy. The venture capitalist John Doetlyrsized that
such green technology could match information technology and biotechnology as aasignifi
money-making opportunity. He called climate change “one of the most pregssina

challenges” and said that the resulting demand for innovation would createdtinef'rof all
markets.”™ " One study estimated that investment in renewable energy projects market coul
skyrocket to nearly $50 billion by 2011, with double-digit annual growth f&tésln a separate
report, the United Nations described, “A gold rush of new investment into renewableqvarer
the past 18 months,” which led the UN to conclude that clean energy could provide almost a
guarter of the world's electricity by 2030. It reported that more than £35bn eetethjnto

wind and solar power and biofuels in 2006, 43% more than the preceding year. Sustainable
energy accounts for only 2% of the world's total but 18% of all power plants under comstruc

are in this sectof™
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# # "
Businesses that reduce their carbon emissions strengthen every aspaaiafldbr value. The
validity of this management approach is borne out by the recent report from Goldechan Sa
which found that companies that are leaders in environmental, social and good governance
policies are outperforming the MSCI world index of stocks by 25% since 2005. Seventy tw

percent of the companies on the list outperformed industry f&ers.

Corporate managers are increasingly realizing that value returned to ths,aivaeeal metric
of success, derives from more than just attention to next quarter’s profits — ihededancial
Accounting Standards Board (FASB) has recently announced that it wik fies/definition of

"profit” away from this short-term fixatiofi™

Shareholder value is enhanced when a company grows top-line sales, cuts,itsetiast
manages its risks, enhances labor productivity, drives innovation, better managgsliyts s
chains and stakeholders, etc. These constituents of what is now known as Thesthi&gftatm

XXXii

Line™" are all enhanced by saving energy and reducing greenhouse gas emissiopani€zom
that implement climate protection programs enhance financial perfoenfiame energy and
materials cost savings in industrial processes, facilities design aratjement, and fleet
management. It enhances core business value through sector performamskijpeade first-
mover advantage, gains greater access to capital, improves corporate goyam@nce
strengthens its ability to drive innovation, and improves government relations. Daiing s

a company retain competitive advantage, enhance its reputation and brand equisg iterea
ability to capture market share and differentiate its product. Such prograsssma
company’s ability to attract and retain the best talent, increase eragoyguctivity and health,
improve communication, creativity, and morale in the workplace, and better stakeholder

relations.

Regardless of how severe the impact of climate change proves to be, and regahdiess of
drastically and how soon GHG come to be regulated at the federal level, thgsaeswill be
in a leadership position because by taking early action to deal responsibli thidy icut their

costs and got ahead of their competitors.
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Cost reduction
As DuPont found, using less fossil energy by using energy more efficiently serey,
because it costs less to implement the energy savings measures tharoitodiyesid burn the

fuel. In 1999, the company estimated that every ton of carbon it displaced saved it $6.

Wal-Mart realized that changing the incandescent bulbs in its ceiling falayighroughout its
3,230 stores (10 models of ceiling fans on display, each with four bulbs. Forty bulbs per store,
3,230 stores) could save the company $6 million a year. Said Chuck Kerby the Wal-Mart

employee who did the math, "That, for me, was an 'l got it' monf&it."

Risk management

Failing to reduce energy use and tolerating carbon emissions is a higtraisgysfor a
business. Volatility of energy supply and increasing prices, overall vijlatilihe geopolitical
and geostrategic environment, threats to business from extreme weathgr &geotving risk of
liability claims for failing to act and a host of other reasons make aggressbon reduction

action simply good business.
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Figure: Evolution of economic costs, and insured costs of natural disasters worldwide™"

Corporate behavior that ignores such threats is coming to be seen as irresparib@
Columbia Journal of Environmental Law article demonstrated the legal wadfilawsuits

holding companies accountable for climate change. In July 2004, eight stateyatipeneral

and New York City led the first-ever climate-change lawsuit agawveidi the nation’s largest
electric power generating companies to require them to reduce their CO2amisshough the
effects of such litigation on companies' market value and shareowner value @b@aseen,

the first such suits have already been fitéd. The Environmental Protection Bureau of the New
York Attorney General’s office has studied whether polluters can be sued ladoingets of the

successful tobacco litigation by states in the 198Us.

Climate change will have an impact on the value of investments and could cost U.S. public
companies billions of dollars from decreased earnings due to cleanup costs aradldivwasyf
the violation of environmental laws, increased operating costs due to changes in egwviabnm

regulations and higher management costs due to understated or undiscloseddiabiliti
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Conversely, an aggressive business posture to reduce greenhouse gas emissmminig e
proxy for competent corporate governance. Climate protection programs ivan detter
access to insurance, cost containment, legal compliance, ability to mapagare to increased
carbon regulations, reduced shareholder activism, and reduced risks of exposurertoahnigin

prices.

The FTSE Index, the British equivalent of Dow Jones, states. “The impact afelimange is
likely to have an increasing influence on the economic value of companies, botly daedtl
through new regulatory frameworks. Investors, governments and society in gepee
companies to identify and reduce their climate change risks and impacts,ataidéntify and

develop related business opportuniti&¥™

As described more fully below, the business and investment network CERES is wotking wi
institutional investors to require American companies to reveal the extehidh they may be
liable for lawsuits and other risks than their European counterparts because ehiksions of
climate changing gasses. The New York Times stated, "Dozens of US besiimegarious
climate-vulnerable sectors ... are still largely dismissing the iss@iagfto articulate clear
strategies to meet the challenge. Companies that disclose the amounsairenutheat-
trapping gases they produce and take steps to limit them cut their risks, inclueiniggbot

lawsuits from investor&*Vi

In 2006, the United Nations Environment Programme (UNEP), working with CERES,
announced a new Climate Risk Disclosure Initiative to create a globdastidior disclosing
climate emission&™ UNEP is developing Principles of Responsible Investment to align the
long-term goals of sustainable development with the obligations of institutionatonse
CERES and UNEP are also establishing a new international forum for collahaatl

information sharing by institutional investors on climate risk.
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Insurance

In 2003 The Wall Street Journal reported, “With all the talk of potential shareholsriia
against industrial emitters of greenhouse gases, the second largestaee@$um, Swiss Re,
has announced that it is considering denying coverage, starting with diseudooficers

liability policies, to companies it decides aren’t doing enough to reduce their ofitput
greenhouse gases.The following years showed the prescience of this statement: insurance
companies are already being battered by losses from the increase in theevidlstorms. 2005
was the costliest year on record for weather related damage, castingrs over $65 billion,
Claims from weather related disasters are now rising twice assfsbse from all other

mishaps”

In the Fortune Magazine article “Cloudy with a Chance of Ch&bayithor Eugene Linden
reported,
Already the pain of weather-related insurance risks is being felt bgrevah highly
vulnerable properties such as offshore oil platforms, for which some rates leave ris
400% in one year. That may be an omen for many businesses. Three years ago John
Dutton, dean emeritus of Penn State's College of Earth and Mineral Sciennesteest
that $2.7 trillion of the $10-trillion-a-year US economy is susceptible to wegdlated
loss of revenue, implying that an enormous number of companies have off-balance-sheet
risks related to weather - even without the cataclysms a flickermgteimight bring.
In 2004, Swiss Reinsurance, a $29 billion financial giant, sent a questionnaire to
companies that had purchased its directors-and-officers coverage, inquiringhabout t
corporate strategies for dealing with climate change regulati&.iBsurance, as it is
called, insulates executives and board members from the costs of lawsuitsg @&t

their companies' actions; Swiss Re is a major player in D&O reinsurance.

What Swiss Re is after, says Christopher Walker, who heads its GreenhousskGas R
Solutions unit, is reassurance that customers will not make themselves vulteerable
global-warming-related lawsuits. He cites as an example Exxon MobilbiTg&nt,

which accounts for roughly 1% of global carbon emissions, has lobbied aggressively

against efforts to reduce greenhouse gases. If Swiss Re judges thabay@mgxposing
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itself to lawsuits, says Walker, "we might then go to them and say, Bocdon't think

climate change is a problem, and you're betting your stockholders' assbtt, we're

sure you won't mind if we exclude climate-related lawsuits and penatirasybur D&O
insurance.' " Swiss Re's customers may be put to the test soon in Califorme, whe
Governor Arnold Schwarzenegger is pushing to restrict carbon emissions, says Walker. A
customer that ignores the likelihood of such laws and, for instance, builds a coal-fired
power plant that soon proves a terrible bet could face shareholder suits thaR&wiss

might not want to insure against.

A single catastrophic event can cause insolvency or a precipitous drop in eaiqingdation of
assets to meet cash needs, or a downgrade in the market ratings used ® tteadoamdness of
companies in the insurance industfy. Weather-related insurance losses in the United States are
growing 10 times faster than premiums, the population, or economic growth, and méay sma
events have not yet been included in official tof4l#\s the 2007 firestorms in Southern
California showed, the convergence of climate change with rapid growth in popufatome

of the nation’s most disaster-prone areas—and the accompanying reatiesédd@ment and
increasing real estate values—is leaving the nation exposed to highed ilvsses. Hurricane
losses are borne by private insurers and by two federal insurance pregtabished by
Congress to provide coverage where voluntary markets do not exist: the National Flood
Insurance Program (NFIP), which insures properties against flo8tiamyj the Federal Crop
Insurance Corporation (FCIC), which insures crops against drought or other wesdisezrd”
Increasingly, private companies are taking steps to limit their capést risk exposure,
transferring some of the risk to policyhold&sand to the public sector. Federal insurers may
see losses grow by many billions of dollars in coming decades.

Property owners are suffering price shocks, as well as reduced digit#lioverage. Highly
vulnerable properties such as offshore oil platforms have seen insurance ea469 percent in

one yea™™ Homeowner premiums have risen 20 to 40 percent in many areas, and 10- to 20-
fold in isolated case®* Insurers have withdrawn coverage for hundreds of thousands of
homeowners in Florida, Louisiana, Mississippi, New York, Massachusetts, Rrat® End

South Carolina.
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The exodus of private insurers from hurricane-prone areas is, in turn, creatimpesor

financial exposure for state-operated insurance pools—intended to be “insurstsefdat—

that provide coverage for losses caused by weather-related eveetteral, state, and local
governments also are compelled to address events for which there is no insuadirnoevaay

of disaster preparedness and recovery operations. NFIP and FCIC date iindi¢aderal
government already is more exposed to weather-related losses regarthiessaoe. A

General Accounting Office (GAO) study of weather-related lossesleetd980 and 2005 notes
that the number of NFIP policyholders has more than doubled since 1980, from 1.9 million
policies to more than 4.6 million. Its exposure has quadrupled in the same period, nearing $1

trillion in 2005, and program expansion increased FCIC'’s exposure 26-fold to $44'billion.

In spite of the growing risks, climate change also offers substantial opjpi@s to the insurance
industry. A 2006 CERE'S report notes: “As the world’s largest industry . . . with core
competencies in risk management and loss prevention, the insurance industry is uniquely
positioned to further society’s understanding of climate change and advancelftrinking
solutions to minimize its impactd’” Indeed, a “vanguard of insurers” has begun to take concrete
actions that generate profits while maintaining insurability and protettteigcustomers from
extreme weather-related losses, in addition to reducing greenhouse gasrenfsee examples

in Appendix A). Calling these examples an “encouraging start,” the CERES$ capyeffor far
greater efforts from insurance companies and regulators to get moreeotitbasve programs

into the public arena.

In April 2007, the chief research officer of Risk Management Solutions, an indig&try r
forecaster announced that climate change is already increasiagcifl losses from extreme
weather catastrophes.” A.M. Best, the historical voice of insurance, aegaies in the August

edition of Best's Review on the risks, regulatory issues and economic impantaiteathange.
In September 2007 the Washington Post reported, “Nervous investors have begun asking

insurers to disclose their strategies for dealing with global warnfihg@. meeting of the

National Association of Insurance Commissioners, Andrew Logan, insurandedokthe as
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investor coalition, representing $4 trillion in market capital, warned that "imseii@ we know
it is threatened by a perfect storm of rising weather losses, rising tgai@eratures and more
Americans living in harm's way." Ceres cites estimates thatloskded to catastrophic

weather have increased 15-fold in the U.S. property casualty industry in the pastebades"”

Access to capital

As investors evaluate corporations on the basis of their preparedness for tleasssks and
opportunities of climate change they are increasingly recognizingadhmianies that do not
adapt to a carbon-constrained world will be forced to compete with forward-thinkingettors
ready to leverage new business models and capitalize on emerging markeenalie energy
and clean technologies. Large institutional investors are leading thendidnaee successfully
waged shareholder campaigns urging companies to disclose climate riskpdemént

mitigation program¥’

The Investor Network on Climate Ri&k for example, includes more than 50 institutional
investors that collectively manage more than $3 trillion in assets. Anothgr gf 28 leading
institutional investors from the United States and Eufpeho also manage over $3 trillion in
assets, announced a 10-point action plan in 2005 that calls on investors, leading financial
institutions, businesses, and governments to address climate risk and seizeeimvestm
opportunities. The plan calls on U.S. companies, Wall Street firms, and the Seamdtie
Exchange Commission to intensify efforts to provide investors with comprehenaiysisand
disclosure about the financial risks presented by climate change. The Fo@pfedged to
invest $1 billion in prudent business opportunities emerging from the drive to reduce GHG

emissions.

In October 2007 18 leading investors, including the $250 billion California Public Employees
Retirement System, filed a petition to the Securities and Exchange Coom{SEC) asking the
SEC to require companies to assess and disclose "material” finasksairdm climate change.
Such risks would include financial impacts from emerging carbon-reduciotatiegs, extreme
weather and other climate-related physical events, or growing glaialndiefor low-carbon

technologies and producfs.
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The petitioners included $1.5 trillion of investor assets, including pension funds in Californi
Florida, New Jersey, New York, North Carolina and Rhode Island. The petition retipa¢$he
commission issue interpretive guidance clarifying that materrabté-related information must
be included in corporate disclosures under existing law. Dr Russell Re&hidienvestment
Officer of CalPERS stated, “CalPERS is interested in the sustaipalfiitbmpanies that may be
threatened by climate change as well as those that can find new opportunitestaora
constrained market.... We want portfolio companies that are well positioned to avoid the
financial risks associated with climate change and that can capibalimew opportunities

emerging from the regulation of greenhouse gases, including alternatigg éechnologies™

In the United States, the Sarbanes-Oxley*Atiakes it a criminal offense for the Board of
Directors of a company to fail to disclose information, including such environmetidities as
GHG emissions that could alter a reasonable investor’s view of the organikatoance, The
Netherlands, Germalft}, and Norway, companies are already required to publicly report their

GHG emissions.

Even as early as 2005, such investor intervention and persuasion contributed to decisions by a
number of large companies (Anadarko Petroleum, Apache, Chevron, Cinergy, DTE Energy,
Duke Energy, First Energy, Ford Motor Company, General Electric, JP Morgae,Gimal

Progress Energy) to make new commitments such as supporting mandatsrgri@GitiGs,

voluntarily reducing their emissions, or disclosing climate risk informationvestors"

Since 2002, the British NGO, the Carbon Disclosure Project has surveyed thedfihenes

500, the largest companies in the world. Initially, perhaps 10 percent of the recijpémdred to
answer. In 2005, 60 percent answered. In 2006 70 percent participated, and in 2007 77 percent
answered the survey. Ford Motor Company produced a major report detailingsggoesi

Why the change? The threat of Sarbanes Oxley liability clearlygkayele. But perhaps more
significantly, the Carbon Disclosure Project represents institutionaltorgesith assets of over
$31.5 trillion, up more than $10 trillion since 2006 and now representing almost a third of all

global institutional investor assets.
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In September 2007 the CDP released its fifth annual report. It found that thes waajdt

companies are increasingly focused on climate change and that many seeappasrtunity for

profit. The report noted, however, that US firms tend to view climate charagasksto their

bottom line. In the latest survey of a sample of members in the Financial J0bé@sdex, 77

percent of the Financial Times 500 (the 500 biggest companies on earth) responded, up from 72

percent a year earlier.

Nearly 80 percent of respondents around the world considered climate changeeaaahmisk,
citing extreme weather events and tightening government regulations.82queecent said they
recognized commercial opportunities for existing or new products, such asrienésin
renewable energy. Overall, 76 percent said they had instituted targets ano péhse
emissions, a jump from last year's 48 percent. Only 29 percent of US respondents ha

implemented greenhouse gas reduction programs with timelines and spegidfis. ta

The banking industry is also reducing its carbon footprint. In 2006 HSBC won the Financial
Times’ First Sustainable Banking Awards as the first bank to becomencaeiitral. It provided
not only provided financing for renewable energy companies, it purchased renenatgg, to
cover its operation8’ In 2007 JP Morgan Chase and the Socially Responsible Investment
advisors, Innovest, announced the creation of the JPMorgan Environmental Index — Caabon Bet
(JENI-Carbon Beta), the first high-grade corporate bond index designed to addresdsstoe
global warming by tracking carbon footprint of companies. "Taking into account envintalme
and social issues isn't just about good corporate citizenship, its becoming amlgsasrdf risk
management for investor"" In addition to reducing its own carbon emissions, the firm raised
$1.5 billion of equity for the wind power market in 2006, making investments in renewable
energy totaling $1 billion. The firm was also the lead sponsor of the C40 Large @itieate
Summit in New York, in which mayors of the world’s largest cities committed to move
aggressively to reduce GHG emissi6isCitigroup Inc., Deutsche Bank AG, JPMorgan Chase
& Co., UBS AG, and ABN Amro have committed $1 billion to finance the energy savings
measures in municipal buildings in such cities as New York, Chicago, Houston, Tororico Me
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City, London, Berlin, Tokyo, Rome; Delhi, India; Karachi, Pakistan; Seoul, Bangkok,

Melbourne, Sao Paolo, and JohannesBig.

In 2006, Goldman Sachs, the first Wall Street bank to issue an environmental policy, put $1
billion into clean-energy investments. It has also pledged to purchase more procaibt&Y"
Credit Suisse followed by forming a renewable energy banking groupabtatone more than 40
deals, including the first capital markets financings in the biofuel, wind aadEmiver
industries. Lehman Brothers "renewables vertical" combined its natsoalrces and power
banking group&™ Then in 2007, Citigroup committed $50 billion to an Alternative Energy
Task Force to provide financing for solar, wind, biomass, ethanol and other renewable
industries’™ "Wall Street is waking up to climate change risks and opportunities," said Carbon
Disclosure Project Chair James Cameron. "Considerably more of the wandé'st|
corporations are getting a handle on what climate change means for the&sbwsid what they
need to do to capture opportunities and mitigate risks. This all points to a continuedrleivati
climate change as a critical shareholder value issue for inve%tors."

In September 2007, Lehman Brothers published a climate change report that sest forth i
predictions of the likely future of climate change policies. Dr. John Llenellghman Brothers'
Senior Economic Policy Advisor, said "climate change policy will have to phecprice
mechanism at its core. In turn, investors and businesses that predict ctineectiyrse of

climate change policy should be able to anticipate the direction of asset'prices

Theodore Roosevelt IV, managing director and chairman of Lehman Brothersil@ounc
Climate Change, said, "We believe the U.S. Congress will enact legisiatioe next few years,
near term or by 2010, that will increase the cost of CO2 emissions. We look forwannkiiagw
with our clients to develop the best strategies to address the economic ¢hahges likely to
occur as a result of the new laws." Lehman Brothers believes the size afltbe tading
market will be $100 billion by 2028
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Managing Supply Chains

In a global marketplace the threat of more frequent and more violent storthseatao

companies that depend on products shipped from around the world. In September 2007 Wal-
Mart announced that it would begin to measure the amount of energy that it takes various
suppliers to make and transport the products sold in its stores. Wal-Mart will wbrk wit
suppliers of such products as DVDs, toothpaste, soap, milk, beer, vacuum cleaners, and soda to
enable these suppliers to reduce their carbon footffintAs described above, Wal-Mart hired

the Carbon Disclosure Project to survey factories in China that are manufaptodigts for

the company. "This is an opportunity to spur innovation and efficiency throughout our supply
chain that will not only help protect the environment but save people money at the sayhe tim
said Wal-Mart's Chief Merchandising Officer John Fleming at a pressremae at Merrill

Lynch & Co.'s headquarters in New York. "We don't believe a person should have to choose
between an environmentally friendly product and one they can afford to buy," he saigvatitve

our merchandise to be both affordable and sustain¥fie."

$ %
A suite of energy efficiency measures that can be implemented in buildingbdevehown to
increase worker productivity by six to 16 perc&fit. Even if energy savings are not sufficient to
attract scarce management attention, labor costs, which are typically 18@srnigh as energy
costs, should. Even a one percent increase in labor productivity will dwarf the saeimys,

but it was the attention to better energy efficiency that produced the labor.%¥4Ving

For example when Lockheed commissioned Building 157 in Sunnyvale, CA., the desighers ha
to battle value-engineers who sought to delete the atrium around which theydwfappe

building, calling it an expensive worker amenity. Declaring that the ligitiaiyire was a

“Literium” was structural, the designers preserved the daylightiatyifes that enabled the

building to use half the energy consumption of a comparable standard building. The extra $2
million extra to achieve this (good green features, if implemented by anenqgesd team now

add nothing extra and can actually reduce costs) paid back in four years. Tlesfaalieved a
75% reduction in lighting energy, saving $500,000 a year worth of energy. Suatsmetre
predicted. What came as a surprise, however, was that the better lighting ahétigeesn
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features led to a drop in employee absenteeism of 15 percent, and a productedtyerodrthe
same amount. This enabled the company to win a contract, the profits of which paiccstshe

of the entire building.

Boeing implemented a lighting retrofit that cut lighting energy costs lpe@éent. This
investment returned itself with a less than 2-year payback, but because kkeswould see
better, the error rate went down by 20 percent—very good news for everyone whotlies @n
airplanes. It also avoided rework, increased on-time delivery, and increasedszustom

satisfaction.

In the United States alone, roughly 6 billion square feet of buildings are caedtaach

year™ " Buildings are the No. 1 cause of greenhouse gas emissions in the U.S. and must be
made carbon-neutral as quickly as possible. This investment will cut healtbstseand

increase labor productivity. The current estimated decrease in produictwit “sick building
syndrome,” around 2 percent nationwide, resulting in an annual cost to the United States of
approximately $60 billioi™"" Better indoor air quality, a frequent result of more energy

efficient building technology has been shown to improve worker productivity by 0.5 to 5 percent
with estimated savings of $20 to $200 billf5H.

& 1 [1] n

Small businesses are the economic engine of the country, generating moreftbindmafarm
private gross domestic product. They represent 99.7 percent of all emplogerelinploying
nearly 60 million workers, about half of all private employees. For the past deegdeaive

generated 60 to 80 percent of net new jobs each year.

A June 2006 article iBusiness We&K pointed out that the 25 million small businesses in the
United States stand to be among the hardest-hit victims of climate chawcgediAg to the
Institute for Business and Home Safety, at least one-fourth of the smalldsesirdosed by
natural disasters never reog&H. It is also likely that small businesses will face increased
government regulation if a mandatory program to reduce greenhouse gas ensssions i

implemented.
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Small businesses consume half the electricity in the country, but only about a thirdvesved
in energy efficiency. Less than half of the small business owners are thaathe EPA’s
Energy Star program can help them lower their energy usage. The Agenogisejst $1

million and two staff positions on its programs to get information to small busai&¥se

Natural Capitalism’s Business Climate Protection Manual shows smatlgsgsis how they can
benefit from programs to reduce carbon emissions. They can cut their own nost&raase
sales to others who are implementing emissions reduction programs. Thexgidyagrowing
demand by consumers for environmentally sustainable choices in every line of eoitsom
including foods, clothing, and household and recreational it&¥fisAs Business Weatoted,
“reducing energy waste in U.S. homes, shops, offices, and other buildings must, sityyeces
rely on tens of thousands of small concerns that design, make, sell, install, arel eseeviy-
efficient appliances, lighting products, heating, air-conditioning, and other egpip8mall
businesses can also save as much as 20-30 percent on their own energy bills byheiakiwg
workplace more energy-efficient™"

Energy efficiency and renewable energy can enable small businesse®ime energy self-
sufficient. On 14 August 2003 a tree branch fell across a power line in Ohio, settng off
cascading failure that blacked out the Northeast for up to 30 hours. The Wall St Journal
estimated the cost to the region at $6 billion. Two thirds of business said that th¢yelast a

day of operation with a quarter losing more than $50,000 an hour.

Harbec Plastics a small upstate New York injection molding company haatlyecompleted a
comprehensive energy efficiency program, including a lighting retrofit,naore efficient
motors. The company had constructed a LEED certified green building to add to itgexist
facilities, and added renewable energy including a wind turbine and photovoltaiceoripany
had improved its energy efficiency by installing as a combined heat and pmtengo cut its
soaring energy bill, which at 15¢ per kilowatt-hour was among the highest in it nélbe
company was also tired of coping with the periodic power surges and outages to wadeth it

been subjected.
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Even before the blackout, Harbec had been pleased with its new energy efficieay, gre
building features and power supply. They cut costs and dramatically redugentdenes on

the shop floor, improving working conditions. When its systems enabled Harbec to continue
operation all throughout the blackout the company was thrilled. Every year Amertsinesses
lose billions of dollars when blackouts, power surges and other interruptions force asripani
shut down. Not having to shut down paid off the capital cost of Harbec’s energy program. The

company has since begun producing its own biodiesel, and bought fuel efficient vehicles

Harbec worried especially about outages as they forced lost production timel masteials

and made it unable to meet customers’ needs, which risked sending its larger ausiomer
suppliers overseas. President Bob Bechtold states, “I may be the only injeotder-m New

York State who can go to his customers and talk about energy costs going down, in an industry
where energy represents a significant portion of the cost of doing businessduBing his

energy costs, the leading reason that businesses are fleeing New Yb#®¢ kias preserved jobs

in an economic downturn, and created new business opporttififties.

Similar opportunities exist in rural America. The Straus organic dairy outsi8amoFrancisco

powers its operation from the methane from the manure from its 270-cow dairyitsartility,

Pacific Gas and Electric allows the dairy to run its meter backwattisgsenewable energy to

the grid, and significantly reducing the emissions of methane gas, amevempowerful green

house gas than carbon dioxide. The methane digester, which cost the dairy $280,000, is the fifth
in the state, but 13 more are under construction, thanks in part to a state progransthalf pay

the cost. The plant returns $6,000 a month in saved energy costs, giving Straus a two-yea
payback. The digester will strip 80 to 99 percent of organic pollutants from thevateste

generated from the farm. Heat from the generator will warms thousagdbaofs of water used

to clean the milking parlor. The resulting wastewater fertilizes thisf&"

American workers would benefit from building a new energy economy, according Apbllo

Alliance, a coalition of labor unions, environmental organizations, social justiceitimtidaed
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groups, businesses, and foundations. Industries improving the performance of the existing
energy system, retrofitting buildings or installing new systems faggredficiency, developing
renewable energy sources, or building, improving, or maintaining transit systikcreate

large numbers of new high-wage jobs with good benefits, crossing a wide specinagiunstrdy
sectors, from skilled craftsmen to designers and engineers, from public eegtoy
laborers™

"Renewable Energy and Energy Efficiency: Economic Drivers for the Zigu€y," a 2007

report from the American Solar Energy Society, found that the renewable energnpergy
efficiency industries currently generate about 8.5 million green colberand almost $1 trillion

in revenue. The number could increase to 40 million jobs and $4.5 trillion in revenues "with the
appropriate public policy, including a renewable portfolio standard, renewable émeggtives,
public education and research and development,” the report found. As many as one in four
workers could work in these fields by 2030. In the week that the report was deléaseral

Electric Power Generation announced it would invest $39 million and hire 500 workers for a
renewable energy division expansion in upstate New ¥8¥k.

%
Business innovators are now being joined by thousands of large and small communities,
counties, states, universities and communities of faith in cutting their emissiahthus their

energy bills.

With the Federal government abdicating responsibility on climate pratestiates have taken
up the challenge. The seven Northeastern states acted first, approvingitmaRegenhouse
Gas Initiative, a mandatory regulatory scheme. Under Governor Bill Rieta, the state of

New Mexico joined Chicago Climate Exchange, offsetting the carbon emsssf the State.
Over 20 states have either passed or proposed legislation on CO2 emissions, or hepeddeve
carbon registries. In 2006 California became the first state to impose mgr@HBiGremission
limits, requiring a 25% cut by 2020 affecting companies from automakers to manefac The

state is the 12th largest carbon emitter in the world despite leading the natiorgin ene
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efficiency standard¥** Arnold Schwarzenegger, Governor of California stated, “The debate is
over. The science is in. The time to act is now. Global warming is a serious Eagelia
world. We can protect our environment and leave California a better place withmiridgnaur

economy.”®

Florida, one of the coastal states that could suffer from rising ocean dsvelesult of global
warming, has been hit hard by hurricanes, tornadoes, drought and wildfires.ilst [8tate of
the State address early in 2007, Republican Gov. Charlie Crist noted the extiirey awed
skyrocketing insurance rates in his state. “l am persuaded that glotetiecthange is one of
the most important issues that we will face this century,” he told thelakges “Yet, we have
done little to understand and address the root causes of this problem, or frankly, even

acknowledge that the problem exists. No londg&r.”

In November, 2007, lllinois, lowa, Kansas, Michigan, Minnesota and Wisconsin, a region, whic
if it were its own country would be the globe's fifth-biggest producer of greenaase

emissions trailing only the U.S., Russia, China and India, signed a joint agresattieigt
greenhouse gas reduction goals and allowing companies to buy and sell polluticntcnediet

the targets. A separate agreement commits all states in the region tdepttoenase of

renewable energy. The governors agreed that wind power, water and other resewags

will eventually provide up to 30 percent of the region's electricity. The region deeddrhe the
Saudi Arabia of renewable energy," stated Wisconsin Governor Jim Doyle. Governor Chet
Culver called the move "a great opportunity for our country to come together and matrpart
politics aside, and become an international leader on this i$€ue."

With this pact, nearly half of Americans will now live in areas covered hyaté protection

agreements mandating carbon emissions limits.
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King County, Washington, the county surrounding Seattle has undertaken to redadaoits ¢
footprint 80 percent below its current levels by 2050. Calling global warming timendeitsue

of the 21st Century, King County Executive Ron Sims committed to make County communities
resilient to expected loss in drinking water supply, more frequent floods and offaetsnof

climate change. Sims stated, "Communities that thrive in this new centubgewhe ones that

take action now in response to the growing body of scientific evidence about gésb@hgy and

its cause. The best way to protect the people, economy and environment of the rediakeis t
specific actions to reduce greenhouse gases and invest the money needed to adagridw lie

the mountains and more frequent more damaging flo68sAmong many actions, the County
implemented a broad scale citizens’ education program, bought land throughout the County to
serve as a “food-shed” in the event of global disruptions to food supply, encouragedpdblic
private sector leaders to join the effort by setting their own climatdisédinn goals, and joined
Chicago Climate Exchange. Since then Miami-Dade and Sacramento Countiatsbgoemed
CCX.

On Earth Day, 2005, Alameda County, California, commissioned a 2.3 megawatt solar
powerplant, spread on roofs located throughout the County. The local utility paid fof ihalf
and the array will save the County $700,000 a year. Such use of distributed generatien follow
on the successful example of California’s capital. In 1989, Sacramento, dalgbut down its
1,000-megawatt nuclear plant. Rather than invest in any conventional centralsiefliébs

plant, the local utility met its citizens’ needs through energy effigianc such renewable

supply technologies as wind, solar, biofuels and distributed technologies like catgaenduel
cells, etc. In 2000, an econometric study showed that the program had increasgidrniaé re
economic health by over $180 million, compared to just running the existing nuclear giant. T
utility was able to hold rates level for a decade, retaining 2,000 jobs in factotiesthd have
been lost under the 80% increase in rates that just operating the power plant woullibasde c

The program generated 880 new jobs, and enabled the utility to pay off all of its debt
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Cities are home to half of the world’s population and consume 75 percent of the world’s
energy® Cities are even more aggressive in implementing climate mitigation pregram
Although municipal budgets are strapped, over 730 cities have joined the call Iy Magtir
Greg Nickels to commit their communities to aggressive climate proteetiopaigns:’ For
example, Kansas City in the Show Me State published a website statings 16ét have taken
action to reduce global warming pollution are saving millions of taxpayer duolkils boosting
real estate values, attracting new jobs and businesses, and improving communiity liva
Investments in mass transit; commitment to clean, renewable enepygyed public health
from cleaner air; and new partnerships with the private sector all neguttater economic

prosperity for citizens. They also make a city a cleaner, safer and nsinabteplace to livé™”

The benefits Kansas City identified from its climate protection plan included:
Reduced energy costs to households, recognized by a certified rateng,Sysreases
property values. Reduced energy costs also strengthen one of Kansas [Gitg's ca
cards—low cost of living.
Reduced energy cost to businesses would have similar effect and lower thedruydte f
ongoing Economic Development efforts to bring new business to Kansas City.
Reduced economic dependence on oil, natural gas and coal and reduced vulnerability to
market fluctuations.
Economic benefits from the production and use of regional renewable fuels.
Lower maintenance costs of alternative technologies such as efficiergdtent lights,
compared with conventional products.
Increased worker productivity from improved indoor air quality, and efficightihg.
Less traffic congestion and the associated inefficiencies of time geles/kwer costs
for infrastructure maintenance.
Job creation through development and deployment of new technologies.
Increased success in attracting business to Kansas City’s overall kogf opsration

and our clean environmefft"
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Some cities are implementing and succeeding at even more aggressive pr&giairake

City’s Mayor Rocky Anderson stated in a letter to the Seattle Mayor:
In Salt Lake City we have been working diligently since 2002 to meet ¢emlgouse gas
emissions reduction goal set forth in the Kyoto Protocol. If every local and state
government entity, every business, and every individual takes available, effective
measures to significantly reduce greenhouse gas emissions, we ca e ¢nsnd

toward global warming. If we do not, the consequences will be devastating.

Salt Lake set a goal to reduce GHG emissions by 3% per year for thEOngedrs, to reduce
emissions in city operations by 21% below its 2001 baseline, by 2012. Its long-tefisitgoa
reduce emissions 70% by 2040. By 2007 the city had achieved a 31-percent reduction in carbon
dioxide emissions in its municipal operations over the 2001 baseline, surpasgod tts meet
the Kyoto Protocol standard by 148%, and seven years early. To achieve this, thduCitg re
its vehicle fleet, purchased alternative fueled vehicles, aggressively agedwiternative
modes of tranist, and offset the carbon emissions of City employees’ air tBatelLake
required LEED silver for all new City buildings, purchased wind power, and inepied a
comprehensive community education campaign. It increased recycling iyt 85 percent,
reduced water use by city residents 20 percent, replaced incandescent bulbswéabtc
fluorescent lamps, purchased open space, captured methane from land fills angidlseW#ge
operations, a year, and changed out all city traffic lights to LED’s. Theisthiae measures
alone are saving the city $248,000 a year in energy t3bts.

St. Paul, Minnesota saved $59 million in annual energy costs through measures sudayas ener
retrofits in municipal buildings, recycling and waste reduction, and equipment htiddig
upgrades. These actions reduced St. Paul’'s carbon emissions by 8% from 1988 [2@@e4s by
Toledo, Ohio saved $710,208 in the first year after retrofitting 20 city buildingsenwérgy

efficient lighting and replacing old HVAC units with new, digitally-contedllboilers and

chillers. These efforts cut electricity use by nearly 6 million kwh éindreated 5,250 tons of
CO2X™

San Francisco Mayor Gavin Newsome introduced the City’s Climate Actaondaling that the

city can reduce the pollution that causes global warming by using curreatligtde
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technologies that also enhance economic development. It can promote efieencgf
renewable energy, alternatives to automobile transportation, and recgdiiaptsave money
and create jobs that strengthen the local economy, and increase the ligd&ity Francisco’s
neighborhoods. To achieve this, the city has implemented renewable energy programs tha
promote power production from solar, wind, biomass, ocean wave, and bay tidal current sources
These will eliminate an estimated 550,000 tons of CO2. The city fleet has more thdeano0 c
air vehicles; one of the largest municipal alternative fuel vehicle fie¢t® nation, and by the
end of 2007 will run all municipal trucks on biodiesel. Its mass transit fleet has ®ntpssco-
emission vehicles and a goal of a completely zero-emission fleet by 2020linigt&D, traffic
signals across the city will reduce electricity use by an estihvafemillion kilowatt/hours and
save the city $1.2 million per year. An expanded recycling program combined wtithrmae
capture at city-operated landfills to reduce emissions by about 300,000 tons of CO2. The
programs have already saved the City money and energy. For example: six tisegfawa
electricity were saved by retrofitting lighting systems in over 4, 000l fmsinesses thanks to
the Power Savers Progranihe city’s Peak Energy Program saved twelve megawatts by
retrofitting residential and commercial buildingBeak demand was reduced by 18 megawatts

through successful programs operated by the SF Environment Depdrtment.

In 1974, the Municipal Utility in Osage, lowa, faced the need to build a new power planttto mee
growing demand. Its general manager, Wes Birdsall, realized thaniguitai plant would

increase everyone’s rates. He also understood that what his customers wamiedmas raw
kilowatt-hours, but the energy “services” of comfort in their homes: shaft-powactiories,
illumination, cold beer and the other services that energy delivers. People gy boewhat

they really want is the service that the energy makes possible. If paopletcthe same or
improved service more cheaply using energy more efficiently or from aafitfsource, they

will jJump at it. By meeting customers’ desires for energy services at loost, Birdsall began

one of the most remarkable economic development stories in rural America.
The Osage energy efficiency program saved over a million dollarranythis town of 3,800

people and generated over 100 new jobs. A report on the program found that, “Industries are

expanding and choosing to remain in Osage because they can make money throoggesmpl
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who are highly productive and through utility rates that are considerably loweneighboring
cities.”™ Birdsall was able to reduce electric bills to half that of the statageeand
unemployment to half that of the national average, because with the loweraatésctories
came to town. That increased demand and necessitated more efficiency. BuvaytBisdsall
held electric growth level until 1984. The program was profiled in the Wall Streeitalcamnd
replicated by other utilities. According to a USDA study of Osage, “Tha lntsiness people
calculated that every $1 spent on ordinary consumer goods in local stores generated $1.90 of
economic activity in the town’s economy. By comparison, petroleum products geharat
multiplier of $1.51; utility services, $1.66; and energy efficiency, $2.23. Moreovenutime t
was able to attract desirable industries because of the reduced energnp@pesis resulting
from efficiency measures put in place. Energy efficiency has a long aressfiddrack record
in Osage as a key economic development stratégy.”

A 2007 report by the Energy Trust of Oregon showed that per megawatt saved, economic output
increases by over $2 million, wages increase by over $648,000, business income ibgreases
over $125,000, and 22 jobs are cre&ted.

(
The University of Colorado Student Union (UCSU) became the first student governnfent in t

nation to require that its student-run buildings become carbon neutral. In 2007, UCSU approved

a $500,000 Energy and Climate Revolving Fund (ECRF) to pay for energy efficishoyteer

measures to reduce greenhouse gas emissions. The Fund adds to the existing $115,000-$125,000
Energy Efficiency Fund (EEF), which has already prevented the rele&28 tdns of emissions,

and reduced energy costs by over $30,000 per{ear.

The University’s Chancellor, G.P “Bud” Peterson, became one of the first 100 utgivers
presidents to sign the American College and University Presidents Clioatmitment. Now
signed by over 300 University Presidents, it commits the University to itdegratainability
into its curriculum, support American energy independence, and develop a campus plan to
achieve carbon neutrality.CU responded by developing a Blueprint for a Green Campus,

laying out the University’s plan to achieve “zero climate impact” by 2025
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Middlebury College in Vermont adopted a goal of carbon neutrality by 2016. The Dean of
Environmental Affairs, Nan Jenks-Jay, states, "Students were tellingougeYiot doing
enough'." Following the lead of CU, undergrads at dozens of schools are votiagasadre
activities fees to finance green initiatives. At St. Mary's College of/lsliad, for example, 93
percent of students voted last spring for a $25 annual increase in fees, whielswill r

approximately $45,000 a year for the purchase of renewable energy.

Colleges are realizing that a commitment to climate protection enh&edersetruiting efforts.
"What message does a conventional campus send?" asks David Orr, Director of the
Environmental Studies Program at Oberlin. "It sends the message that erdrggp and
plentiful.” Orr sent a very different message by involving his students ingbh&ar of the

Adam Lewis Center for Environmental Studies. Powered entirely by photogoldiach

deliver 30 percent more energy than the building consumes, the building treats its own
wastewater in an Eco Machine, an artificial wetland that looks like a greenhmusosts less

and works better. "You'd have no clue it's a wastewater system," sayseéderedits the

building with having helped to inspire hundreds of Oberlin students to choose professions in
ecodesign, architecture and related fields. One such student, Sadhu Johnston, is nomoDirect

Environment for the City of Chicadd'

)

Hundreds of churches, synagogues, mosques and other houses of worship are reducing thei
energy bills and their carbon footprints as a sacred duty. Spearheaded by thed®egener
Project, such communities see their task as deepening the connection betwagpnaswbfaith.
The Project’s Interfaith Power and Light campaign, representing over 1,000 catigreg
members in eighteen states, encourages a religious response to globagwaoongregations
through promotion of renewable energy, energy efficiency, and conservaiansti®wed An

Inconvenient Truth to over half a million people of faith in 4,000 congregations in all 56. state

The Michigan chapter of IPL helped St. Elizabeth’s Catholic Church conduct ary ewnelrty

and implement the suggested changes. The Church invested $150,000 in a new boiler, energy
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efficient lighting and appliances, window insulation, and a solar thermal hot vester. Their

annual savings are $20,000 a year, a 50% reduction in their annual energy budget.

Connecticut IPL organized green building projects or conservation upgrades for 22
organizations, including a kosher food store, 20 congregations and the association of non-profit
building managers in the state. Their Lighten-Up CFL light bulb sale with 30egatgns sold
approximately 3,400 bulbs. Currently, Connecticut IPL has 25 churches and synagogtles, whi
have purchased clean energy, including nine that have conducted programs to enleurage
congregants to become residential customers for clean energy. Two of the abogsdtave

one or more congregants who have installed photovoltaics on their roofs. A third congragation i

looking into this for their community’s building”"

The Reverend Sally Bingham, Executive Director of the Regeneration P, “Global
warming is one of the biggest threats facing humanity today. The veryneeisitlife — life
that religious people are called to protect — is jeopardized by our continued deyyen éossil
fuels for energy. Every mainstream religion has a mandate to caredtion. We were given
natural resources to sustain us, but we were also given the responsibilttasayaod stewards

and preserve life for future generatiofi%.”

* %

Major changes in the economy — and even the introduction of significant new products — displace
old technologies and the workers, businesses and communities that depend upon them. Personal
computers replaced typewriters; vinyl records were replaced by tapeb, avie been replaced

by DVDs; horses were replaced by cars; wood was replaced with fossil &mise households,
business and communities will be less able to cope with the shift to a new energy eecaraimy

some will be less able to cope with the effects of climate change. Natioreyl paist help.

“In developing climate policies, the incoming President has to be conscious of dhencdlee

clearly explain that the policies must be equitable,” says Theodore Roosgatiairman of the
Global Council on Climate Change at Lehman Brothers. “They should not impose an undue
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burden on the poor to the advantage of the affluent. The American public needs to be convinced

that climate policies are fair.”

# #% %
Every competent analysis has shown that efficiency costs far less thanppmw sThis
conclusion was recently reaffirmed by a recent report by researobershie U.S. Department
of Energy, Oak Ridge National Laboratory, and Lawrence Berkeley Natiohatdtary. The
study analyzed results from four recent engineering-economic studies of thegb&be energy
technologies to reduce greenhouse gas emissions, including a sectombassetsment of
specific technology opportunities and their costs, as estimated by the FieaNhaboratories,
the Tellus Institute, The National Academy of Sciences, and The Offitecbinology

Assessment.

It found that large carbon reductions are possible at marginal costs ttatvar¢han the value
of the energy saved. The report concluded that energy efficiency remaingsaudiarevery
sector of the economy and is by far the cheapest option. New renewable sdpphd,ihas a
net cost, but when combined with efficiency, can deliver climate protection at & phofi
combination,” the study concluded, “Large carbon reductions are possible at inctaoststa
that are less than the value of the energy saved.” It called for an aggreggnal commitment
involving “some combination of targeted tax incentives, emissions trading, and nen-pric

policies is needed to exploit these carbon reduction opporturfities.”

Good efficiency programs, to, say, retrofit light bulbs, cost about 1 - 2¢ per kilowatkh@h (

saved, while just running a coal plant costs 4 — 6 ¢. New wind, in good sites can cost as low as
3¢, is, on average, competitive with just the running cost of coal. Running an existingrgas pl
typically costs 5 — 6¢. The average price of electricity from the grid éast ¢ per kWh, and

building a new nuclear plant can cost as much as 20¢. These numbers do not count the cost from

coal or gas plants of emitting carbon, mercury, other air pollutants and thngeteniclimate.
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Obviously, it is in everyone’s interests to pursue efficiency first, but fdityyirograms achieve
this outcome. Until recently, utilities have tended to pursue only as much effieienc
regulators require them to. Various states have experimented with regulatemt®urage
utilities to meet customers’ needs in the cheapest way. Programstégeated Resource
Planning, which require utilities to compare the cost of building new capacityhgittost of
meeting customers’ needs through energy efficiency, sought to leveathegplield, but
because utilities are fundamentally rewarded based on how much power thinegdibave
continued to seek to build new power pléfits.

Only a few jurisdictions decoupled sales of electricity from utilityfips, so utilities are no

longer rewarded for selling more electricity nor penalized fomggléss. Even better are states

like Idaho that actively reward utilities for cutting their customer$s iirough efficiency, by

giving the utilities a share of the savings for their shareholders. Whdor@ialimplemented

this plan (called the Batinovich plan, after the Public Utility CommissioneriRBlaénovich

who first developed it) Pacific Gas and Electric, the country’s biggest pritifitg, spent $150

million in 1991 to help make its customers more efficient. It kept 15 percent of tiienges

savings, boosting its 1990 profits by $40-50 million. Doing this saved its customers réae tim

that much. The PUC found that between 1990 — 93 such efficiency measures saved customers a

net present value of almost $2 billiGH.

In the early 1990’s there were a variety of experiments underway to hel@tketmelivering

utility customers better value. Eight states implemented programswo\ehdors to compete

in an open auction for all ways to make or save electricity. Such auctions wouldl\ygs&a

who could make or save electricity at 1¢ per kilowatt-hour. The utilities would then sig
contracts for the bids received. If they needed more capacity, they woulddpen tedding

for efficiency or supply at 2¢ per kwWh, then 3¢. At around 2 — 3¢ utilities would meet all of their
required capacity, dramatically cheaper than building a new fossilgleat.

Investor-owned utilities, when rewarded for cutting bills, sold efficiesw@r faster and more

skillfully despite falling electricity prices. In 1990, New Englanddiie System captured 90%
of a small-commercial pilot retrofit market in two months. Pacific Gadectric Company
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captured 25% of its entire new-commercial-construction market—2150% of the tggget—in

three months, so it raised its 1991 target...and captured all of it in the first ngefdnuary.

Making an informed, effective, and efficient market in energy-saving dearagpractices can
fully substitute for a bare price signal, and indeed can influence energygsdnaices even

more than can price alone. That is, people can save energy faster if theytbaswe ability.

During 1990-96, utility programs that gave customers information and help enabled elect
users in Seattle—which then had the cheapest electricity of any majaity-Sto save electric

load nearly 12 times as fast as citizens in Chicago, and electric energthamoB2600 times as

fast, even though Seattle electricity prices are about half of Chicage&ttle City Light

achieved measured savings achieved 313 gigawatt-hours per year or 38 avegewgatisie-3.2
percent of 1996 energy sales and average load. Seattle’s 1990-96 investments in demand-side
management emphasized reducing energy use rather than pe&K-I&d1996, the nearly

tenfold larger Chicago utility Commonwealth Edison saved 51 peak megawatts (0.2t perce

its 19-gigawatt peak load), or an 11.8-fold smaller fraction of load. ComEd had maue&aégse

no effort to save electricahergy and only achieved savings of 800 megawatt-hours per year, or
0.00088 percent of its safdé—a 3,640-fold smaller fraction than in Seattle. Big customers in
Seattle in 1996 paid 1.9 times less and small customers paid 2.3-2.4 times less perialawatt
than in Chicago.

What this shows is that while economists would agree that in a free markgpt priees should
accurately signal to customers the full cost of using the resource, naasahyg rcustomers’ rates
will not necessarily achieve the reductions in energy use that economic thgbtysuggest.
Similarly, giving people information, incentives and opportunity to act can siggitficantly
greater reductions of energy use and carbon emissions than purely price-barseohigyie

suggest.
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The most effective way to reduce greenhouse gas emissions is enaign@ffi But combining
efficiency programs with renewable energy enables communities and mies\fmachieve truly
large reductions. This combination is also key to unleashing the new energy ecorobeay of
manufacturing and good jol§&’

Over 43,000 firms in the US today are manufacturing and assembling renewable ener
technologies. If the US used renewable energy to stop global warming, suskwvérid create
over 850,000 new, high-tech manufacturing jobs. Because of California’s early tooemtio
climate protection and to develop clean energy technologies, the State &nlereearly 95,600
new jobs and $20.9 billion of investment to manufacture components to supply the growing

national development of renewabf&$.

Toyota’s Torrance, California, office complex, completed in 2003, combines enéagrely
strategies such as roof color, photovoltaic solar electricity, an advancdhg@attomation
system, a utilities metering system, natural-gas-fired absorptioershidir the HVAC system,
an Energy Star cool roof system and thermally insulated, double-paned glaka§00,000+
square foot campus exceeds California’s stringent energy-efficieqayements by 24 percent,

but cost the same to build as a conventional office buildfig.

A recent article by utility regulator S. David Freeman, once Chair of theebsee Valley
Authority, and Jim Harding of the Washington State Energy Office announced tlcantbany
Nanosolar is building a $100 million manufacturing facility in the San Franciag@ia to

produce solar cells very cheaply. That, they say,

...would bring the cost to or below that of delivered electricity in a large fraction
of the world.” Backed by a powerful team of private investors, including
Google’s two founders and the insurance giant Swiss Re, Nanosolar announced
plans to produce 215 megawatts of solar energy next year, and soon thereafter
capable of producing 430 megawatts of cells annually.
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What makes this particular news stand out? Cost, scale and financialhstrengt
Nanosolar is scaling up rapidly from pilot production to 430 megawatts, using a
technology it equates to printing newspapers. ...No one builds that sort of
industrial production facility in the Bay Area—with expensive labor, reatest

and electricity costs—without confidence.

Thin solar films can be used in building materials, including roofing matemals
glass, and built into mortgages, reducing their cost even further. Inexpensive
solar electric cells are, fundamentally, a “disruptive technologyi ev&eattle,

with below-average electric rates and many cloudy days. Much likeazell

phones have changed the way people communicate, cheap solar cells change the
way we produce and distribute electric energy. The race is on.

The announcements are good news for consumers worried about high energy
prices and dependence on the Middle East, utility executives worried about the
long-term viability of their next investment in central station power plants,
transmission, or distribution, and for all of us who worry about climate change....
Meanwhile, the prospect of this technology creates a conundrum for the electric
utility industry and Wall Street. Can—or should—any utility, or investor, count
on the long-term viability of a coal, nuclear or gas investment? The answer is
no Swvii
Renewable options are now the fastest growing form of energy supply arownoritheand in
many cases are cheaper than conventional supply. Solar thermal is outp@acingeational
energy supply technology around the world. Modern wind machines come second, delivering
over 15 gigawatts (GW) of new capacity a year, or three times what npolgar did at the

peak of its popularity. In 2007, the U.S. will add 4,000 GW of new wind to its grid, more
cheaply than just the running cost of existing coal or nuclear jt&nfBhe next fastest growing

energy supply technology is solar electric, even at current piices.
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The Governor of Pennsylvania recently announced the opening of a factory to make wind
machines. Creating 1,000 new jobs over the next five years, it is the biggest econom
development measure for Johnstown, PA, in recent memory. California announced oléd it w
spend over $8 million installing solar in 2006. The State created a $1.5 billion investment fund
to help environmentally responsible companies that are developing cutting-ezigercéegy

technologies.

In 2006, researchers at the University of California proved that investingawable energy
technologies results in 10 times the job creation of investments in fossil or nuclear
technologie§®™ An analysis sponsored by the American Council on Renewable Energy found
that in addition to eliminating the need for new coal or nuclear power plants ovexihz0

years, renewable energy technologies could create $700 billion of economiy actil/b

million high-quality jobs by 2028%! The Apollo Project, a coalition of environmental, business
and labor organizations, contends that an investment of $300 billion in Federal funding for low-
carbon energy, infrastructure and urban development practices would add more thamo®.3 mill
jobs to the economy, stimulate $1.4 trillion in new GDP, save $284 billion in net energy costs,
and repay taxpayers in 10 ye&fd

# # ;!
The United States was once the international leader in the technologies|tivegtet the world’s
need for energy and products in ways that don’t cause catastrophic clvaatge c Almost all of
the solar electric and wind power technologies were invented in the U.S. But in the 1980’
perverse Federal policies prohibiting investment in commercialization of adhesvet the
progress of these technologies lapse in the U.S. Europeans and Asians picked up the opportunity

and now lead in manufacturing.

The European Commission has projected that meeting its targeted eneryydcrgaewable
energy increases that together would save 60 billion Euros, create millions of newwgodese
European competitiveness, and reduce Europe’s carbon emissions by’4'thicherican
businesses are already losing ground as their European competitors innovege tteese goals.

These renewables are the cheapest way to provide power to those around the world who don’t
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have it, because these technologies don’t require fuel, or investments in largegeerdrating

plants, transmission lines and other conventional electric infrastructure.

As gasoline prices have climbed and public consciousness about greenhouse gas emissions has
grown, it is the Japanese rather than U.S. automakers that were first towwithrke/brid

vehicle technology—just as in the 1970s the Japanese beat Detroit to the punch with compact
cars that better served consumers seeking relief from high gas pragsy, Australia, Japan,

the European Union, Canada and China all have auto-efficiency standards higheogbhan t

the U.S.

A confluence of rapidly developing factors is creating a worldwide opportunigyréatucts,
technologies, designs and practices that reduce greenhouse gas emisggnaclide:

Developments in various American states and internationally to place a pricdon-ea
whether through taxes or market mechanisms. Since the Kyoto Protocol cauoecat

in February 2005, 141 nations have committed to limiting the amount of carbon that they
emit. In November 2007 the Australian government fell, with the new government
pledging to sign Kyoto, leaving the U.S. as the world’s only major governmeotféo s
refuse to ratify the treaty. As carbon is reflected in the price of eaadygonsumer
products, low-carbon alternatives will become more competitive in the marletplac
Meanwhile, the growing international carbon market enables companiesakatdeeper
reductions than required to sell their unused emissions capacity to companies unable to
meet the limits. It is creating a de facto carbon currency. Thete@amgays to obtain a
commodity/ currency: buy the credits or create them. Just as one candboy gohe

it, one can create a carbon currency by reducing emissions. In such g o@rigenies

will be invested in the new carbon currency, at best to forge wider margins onrtge risi
costs of carbon fuels and at least to hedge their own exposure to the risks poged by th
enactment of future legislation. Portfolio's (corporate, institutional andqey<of the

future with carbon currency exposure can then be better positioned to mitigate the

volatility of the new economy.
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The exploding demand for consumer products and energy technologies in rapidly
developing nations such as China and India. Lester Brown of Earth Policy Institute
points out that if China continues to grow at its current rate, and uses resources as
efficiently as the U.S. (it is now four-fold less efficient) by 2030 it wilhtvanore oil

than the world now lifts and likely can ever lift. It will also want more cottors, ca
concrete, and coal than the world now produces. And India is right behind. Both
countries will be hard hit by climate change, with the melting of the Himalghgeiers
threatening water supplies throughout the region, the shifting of the monsoon patterns
threatening agriculture, and the increased number and ferocity of cycloraby/illing
thousands of people each year. In 2007, China has passed the U.S, as the world’s biggest
emitter of carbon. In response, China has pledged to reduce energy intedsjigrognt

a year through the rest of the decade, and has set a target to reducearsngyption

for per unit GDP by 20 percent during the 2006-2010 pétiydin 2007, the Chinese
announced the creation of over a billion dollars of funds to encourage energy efficienc
and renewablé&'. The country is promoting biogas use, and investing in wind solar
and other low carbon energy supplies. The world’s first green billionaire nois.ekie

is a Chinese solar entrepreneur.

The as-yet-unfulfilled aspirations of the billions of people in under-developed nations
who need and deserve decent standards of living. An estimated 1.6 billion of the world’s
people lack convenient access to electricity. About the same number lack pattgsle w

As the economies of these nations expand, pressures on the climate will become
unmanageable without low-carbon technologies. At present, one-quarter of all
development capital around the world is spent on carbon intensive power plants, whose
electricity is unaffordable to the poorest, but whose economies are then taxeddo pay f
them. The only way that the half of the world’s people who now live on less than $2 a
day can afford to develop is to leapfrog to world best practice in sustainaydaovmeet
their needs for energy services, water, sanitation, transportation, housinghese. T
technologies can deliver genuine development more reliably and affordablyathérec

carbon intensive practices of the last century. One of the best ways to ensime that t
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world ramps its emissions down below the danger level at which we are now is to enable

the whole world to unleash this new energy economy of efficiency and rene¥éfles

The growing world population. If present trends continue, the world population will grow

from more than 6 billion today to more than 9 billion before mid-century.

- L H#
Crafting a policy to enable America to prosper while meeting its needadayyeservices with
ample and affordable supplies is a challenging task. But it also offers ueledrapportunities.
Americans will balk at rules, taxes, mandates and bureaucracy. But thegevit an
entrepreneurial opportunity. “A well-designed climate policy framewallkcreate huge
opportunities for innovative companies to flourish as new markets are created and daifia
to more efficient, more advanced and higher-value-added products and servioasiingcdo a
report from World Resources Institft&"" British economist Sir Nicholas Stern, in his 2006
study commissioned by the UK government on the economics of climate actiomtestihat
by mid-century, the global market for low-carbon technologies could deliver up to $&b &i
year in economic benefits. The stern report puts the 2010 value of the global environmental
market at $700 billiof*™

There has never been a greater opportunity for America’s entrepreneurseb lop doing
good, and for communities to enhance energy security, improve quality of life, and thie@ble
citizens to join the transition of the renewable energy future. This is the sbdllghge that
Americans are good at. All they need is a supportive Federal policy environment.

The growing frequency of corporate commitments—even on the part of former etinzatge
skeptics —is an explicit message that companies and communities that are ngtaqudckl
boldly following suit will fall behind the curve as others demonstrate visioeadelrship,
responsible action, and the ability to capture public goodwill and patronage. This iemaéa

which the business and advocacy communities are working todéther.
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Climate change presents an opportunity for the nation’s businesses and commureitie®td r
themselves for the 21st Century, reinvigorating America’s economy and wakéoeating
millions of new jobs on U.S. soil, and reasserting American leadership in knowledge, tngenui
and technological innovation. As researchers at the University of CalifornkaiBg concluded,
“All states of the Union stand to gain in terms of net employment from the implatios of a

portfolio of clean energy policies at the federal levél.”

The challenge for policy is to design a comprehensive approach to climate pldnatitagkles
building and car and appliance and machine efficiency and all of the other negative cost
opportunities in ways that will makes us more competitive and puts 100's of billionsawgdoll
back into the economy from savings. America can choose to invest in things thategenerat
economic development in cities and states, bringing about more than savings. Tlashapjto
generate new manufacturing businesses, jobs retrofitting existing bsjldipgortunities to
build and manage the new decentralized energy system, the ability to re\fdatizincome
from biofuels, wind farms, etc. Traditional economists who use straight line fowogeto claim
that acting to protect the climate will be costly should be challenged to shpwnikeashing the
new energy economy will not, as President Clinton asserts, the greatestngcboom since
World War 1.
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NATURAL CAPITALISM

As we shift from the wasteful, polluting technologies of the first industrial véeol to the post-
carbon age, the paradigm that drives industry will shift. Today’s practice, wigth Ioe called
industrial capitalismhas been financially profitable but only at the cost of liquidating such
forms of wealth as natural and human capital. The natural resources, and motéottseatri
dollars worth of services that intact ecosystems give to our economy as @arnatural

capital, and social and cultural systems, and more, the adaptive values thatbimiaunity

gives to our society that are the basis of human capital have all been trezdgthgs value of
zero®™ As the costs increasingly imposed on businesses from the loss of a stable climate

show, the services that intact ecosystems provide to our economy have significaint va

Many businesses are shifting to a different approach to generating wealth bhdimggl

Natural Capitalismrecognizes the critical interdependency between the production and four

types of capital that an economy needs to function properly:
human capital, in the form of labor and intelligence, culture, and organization
financial capital, consisting of cash, investments, and monetary instruments
manufactured capital, including infrastructure, machines, tools, and factories

natural capital, made up of resources, living systems, and ecosystem services
Natural Capitalism is based on three principal strategies:

Buying time by radically using resources more effectivEhjis slows resource depletion,

lessens pollution, and provides increased employment with meaningful jobs. It can lower

costs for business and society, halt the degradation of the biosphere, make it more

profitable to employ people, and preserve vital living systems and socialamhes

Redesigning industrial processes and the delivery of products and services to dgsbusine

as nature does, an approach knowhiasimicry®>" This approach enables a wide
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array of materials to be produced with low energy flows, in processes that run on

sunlight, with the constant reuse of materials and the elimination of toxicity.

Managing all institutions to be restorative of natural and human cafsiath

approaches enhance human well-being and enable the biosphere to produce more wealth

from its intact communities and abundant ecosystem services and natural mesource
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Robert J. Samuelson assertetNawsweeK'lt would be political suicide to do anything serious

about [climate]....So shrewd politicians are learning to dance around the diléfifia.”

The statement reflects the fact that almost everpoesumeshat protecting the climate will be
costly. In Samuelson’s widely held view, saving a ton of carbon emissions would happen only
under a roughly $100 tax. Thus Samuelson continues, “Without a breakthrough in alternative
energy—nuclear, solar, something—no one knows how to lower emissions adequately without
crushing the world economy.” Congress “won’t impose pain on voters for no obvious gain to

solve a hypothetical problem. And if the United States won’t, neither will anys&é e

Samuelson, like many, believes that climate protection is costly becaussstHanown

economic computer models say it is. Few people realize, however, that thosefmddelgoon
abatement to be costhecause that's what they assuniéis assumption masquerading as a fact

has been so widely repeated as the input and hence the output of supposedly authoritagve model

that it's often deemed infallible.

Climate policy has been held hostage to a tacit presumption that if saving a lanaayg were
possible at an affordable price, it would already have been implemented. Keatistlpicking

up a $100 bill from the sidewalk because if it were real, someone would previously haeke picke
it up; or like an entrepreneur who abandons a good business idea because if it were sound, it

would have been done earlier.
All economists know that real markets are far from theoretical pgenfiecBut most

climate/economy models assume that almost all profitable energy sauviisgalready have

been bought-as if a perfect market did exist. On this basis, the modelers suppoge, buyin
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significantly bigger savings will be worthwhile only at higher energy pricEhey then use big
computer models to calculate how high an energy tax is needed (based on histiicitexy
how much that will depress the economy, and hence what the “cost” of protectitightite ¢

must be.

Those models have driven policy for the past two decades. Ever more elaboratecooti@lie
to be built on the same old assumption—that saving energy isn’t profitable at pressnapdc

hence will require higher prices that will burden firms and the national economy.

This is contradicted by an enormous body of overlooked empiricism. In additien,
economic models derive the opposite answer from different assumptions, ingjadergment-
sponsored studi€S* and worldwide business practice, shows that the technological
breakthroughs Samuelson seeks have already happened. The earth’s alinbat@rotectedot
at a cost but at a profit™'—just as many industries are already turning the costs of
environmental compliance into the profits from pollution preverftf8if The Department of
Energy should:

Catalogue best practices of companies and communities that are proéthlding

emissions;

Show that high energy prices are not the only way to ensure rapid adoption of energy-

efficient practices;

Clarify how least-cost climate solutions can foster vibrant competgseand
employment; and

Demonstrate that the climate issue represents a largely unexploited andegodeized
Work with the large institutional investors and others to organize pools of public and
private capital to implement efficiency programs. The investors would expect a
competitive rate of return in exchange for providing capital, but could sharevthgssa
over time as many green architects/builders do. This mechanism would create
competition for conservation projects, whereby the “worst offenders” would bebeme t

best investments.
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The Report, Climate Making Sense and Making Money, commissioned in 1996 by the
President’s Council on Sustainable Development, described how eight catefjbagsecs that
are retarding wide implementation of climate protecti8ff" This is tacitly conceded whenever
market economists, as a senior government official recently wrote, “areraoaged that just
because an act seems to make good economic sense it will happen.” Many ediynatiocel
things don’t happen—precisely because of real-world obstacles and complbzaitisen’t
reflected in the perfect-market economic models relied upon for the conventionakemmthat
saving much energy will require much higher energy pffe¥5. In fact, those barriers block
economically optimal investment in efficient use of energy in at ledst gigin ways:
Capital Misallocation — most executives believe that because energyreoatsnaall part
of overall costs it is not worth management time to reduce them. About four-fifths of
firms don’t assess potential energy savings using discounted-cashflemacas sound
business practice dictates; instead, they require a simple payback witise iné.9
years™ At (say) a 36% total marginal tax rate, a 1.9-year payback m&drié eeal
aftertax rate of return, or around six times the marginal cost of cddaaly supposedly
sophisticated firms count lifecycle cost only for big items and make rowgimall”
purchases based on first cost alone. Power plant investments typicallychitae 40
year money, while most citizens must pay credit card interest ratesitibenize their
homes or install renewable energy
Organizational Failures — Infectious repetitious keeps many wastafiliqas alive.
Tight timelines prevent energy efficient design, or installation of renenaalgply. Few
facilities actually measure the energy performance of their buildingguspment,
instead relying on assumptions. Departments frequently do not cooperate, and energy
savings costs are in different budgets than capital expenditures. In many gevernm

agencies, any energy savings will reduce next year’s budgets. Institainahpersonal
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rewards for savings are rare. Corporate turnover tends to eliminate imsaéikmemory

and energy savings champions. Risk-taking is rarely rewarded, so it is easimaain
mediocre, especially if the organization is doing well as it is.

Regulatory failure — All but a handful of states and nations reward regulditesuor
selling more enerdy' and penalize them for cutting customer bills, so shareholders and
energy users have opposite goals—with predictable results. Obsolete codegivetypet
discourage innovators from using comprehensively efficient practices di&asband

other incentives to conventional supply technologies, to car-based transport and to
conventional agriculture all encourage carbon intensive behavior. Tax asymmetries
further distort energy choices. For example, energy purchases are dedudibess
expenses, but investments to save energy get capitalized.

Lack of adequate information — few citizens know where to get more energyrefficie
devices, how to optimize their energy use, how to shop for it, how to get it properly
installed, or who would stand behind it. Few understand such losses as phantom loads, or
even what energy use is really costing them. “Hassle factors” andcfiansaosts

prevent efficient microdecisions in day-to-day life.

Risks to manufacturers and distributors — Industry lacks information too—about what
customers really want and whether they’ll put their money where their maeths a
Manufacturers often hesitate to take the risk of developing and making new energy-
saving products, because of limited confidence that customers will buy them acé¢he f
of all the obstacles listed here. Often the more efficient equipment is niatéarhen

and where it may be desired, leading companies and consumers to settle for less
Perverse incentives — Most buildings are designed by architects rewatledsivare of

the mechanical systems they spec, and no incentive to spend extra time to pradyce a t
efficient structure. Split incentives between landlords and tenants, betweemsbanide
buyers, and many other actors keep a great deal of worthwhile efficiencyé&ing
implemented. Appraisers rarely credit efficient buildings for theirad@nergy savings,

so efficiency’s value isn’t capitalized. Most leasing brokers base praffmamncials on
average assumed operating costs, not actual ones. Few buildings have etatielscy

Few renters have access to past energy bills.
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False or absent price signals — Fossil fuels do not bear the full cost thamplosg on
society, either in carbon emissions or air pollution. The U.S. still subsidizeg/ene
supply by billions of dollars each year, mostly for the least competitive ogiahs
essentially all for supply. Significant costless reductions in carborsiemssare

available just by removing subsidies. Few firms track energy costénasitem for

which profit centers are accountable. Firms in rented space often have l@tiergy
prorated rather than submetered. Most billing systems give no end-use inforimattion t
let customers link costs to specific devices. Many firms, especiallgchad franchises,
never even see their energy bills, which are sent directly to a rencotensiag

department for payment. Some large firms still assume that utilityalodls fixed cost

not worth examining.

Incomplete markets and property rights — There is no market in saved energy:
“negawatts” aren’t yet a fungible commodity subject to competitive biddindragbi
secondary markets, derivatives, and all the other mechanisms that maketeffankets

in copper, wheat, and sowbellies. There is no ability to go bounty-hunting for wasted
energy, trade negawatt futures and options (or bid them in a spot market against
megawatts), or bid them fairly against expansions of energy supply. You can seldom s
reduced demand or reduced uncertainty of demand; yet both are valuable resources tha
deserve markets. Property rights in most forms of depletion-and-pollution avoidance a

incomplete or absent and hence cannot be traded.

Compare the “actually existing market” above with the requirements of atibabfieee market:
perfect information about the future, perfectly accurate and complete ignedss perfect
competition, no monopoly or monopsony (sole buyer), no unemployment or underemployment
of any resource, no unmarketed resources, no transaction costs, no subsidies, no barriers to
market entry or exit, and so forth. It's a different universe. Identifyidgsgatematically
eliminating such barriers to the efficient functioning of the market woulllerlae climate to be

protected without an economically burdensome regulatory regime.

In the absence or programs to clear barriers, there will need to be meghtmenable the

companies of the new energy economy to build defendable moats around their businesses.
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Warren Buffet makes no secret of investing in companies with such “defemdadis’ and
“pricing power,” or in economist’s terms, those companies that can create andimaint
economic rents. This approach seeks imperfect markets because in peets s@nomic
rents are minimized or eliminated. Itis a firm’s job to maximize its owt) vehile it is the
market’s “job” to eliminate those rents. However, in the real world, dollgnessly flow into
those businesses where profitability can be maintained over a long horizon, where snonopol
monopsony exists, where information is imperfect, where bargaining powéeigntly unfair,

or where price signals are unclear. Federal policy can either seek to esdolhcbehavior, or

clear these barriers.
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In California in the late 1980’s, the Public Utility Commission under CommissiRakert
Batinovich shifted its regulations to reward utilities with a portion of the savireyscreated for
their customers by implementing efficiency. The program worked speatsic@alifornia
utilities realized that their highest rates of return would come frorliegaheir customers to
become more efficient. Within a few years, no utility in California ptegthe need to build
any more power plants, and all projected that they would meet all future demartla tm@ugh

renewable generation.

Unfortunately free market advocates overturned this program. It is beyond thettupe
paper to review all of the mistakes that were made in that program, but it isantgort
advocates to realize that it was the overturning of the Batinovich Plan that daeisegis in
California electricity prices. The so called “deregulation” was #gtaae-regulation with
policies that allowed many of the actors to so “game” the system to be thefftinihg from a

real market imaginable.
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Markets only work if the actors within them have access to information and the opjydxiuni
act on that information. It is important to have prices that properly signal dotivi§the actors

lack information and opportunity, they will not respond to price signals alone.

Under the Carter Administration, the Department of Energy implementedesyvafrprograms
to ensure that effective information programs existed at the Federal kewad|las at the state

and local levels. These programs should be restored.
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On January 16, 1942, President Franklin Roosevelt established by executive order a War
Production Board “for the purpose of assuring the most effective prosecution pfogarement
and production” during the American engagement in World W& IDuring its three-year
existence the board supervised the production of $185 billion worth of weapons and supplies.

Today, a growing number of military leaders recognize that climatagehgoses a threat to
national security. While President Roosevelt's War Production Board was cosi@bve
provides a precedent in which presidential leadership mobilized U.S. industry aroundran urge

national security objective.

The next President can call for a voluntary public-private partnership betweesdéralF
government and U.S. industry to marshal America’s scientific and industp@ttese to meet
global market demand for low-carbon technologies and products. The President cieldmcre

Energy Security and Climate Stabilization Board of CEOs to recommend magkbanisms,
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subsidy reforms, regulatory reforms, trade policies and other measusssstd aS. industry in

responding to the market opportunities presented by global climate action.

# %/ $% #
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As the nation’s largest economic sector and one that reaches virtually ensuyner and

business in the country, the insurance industry can play an enormous role in the devedopgment
promotion of climate-change mitigation and adaptation strategies. Becahsepoédicted

impacts of climate change, property/casualty and health insurers, as wasllieance programs
funded with public dollars, have much to gain from climate stabilization and adaptation
programs. The President can:

1. Encourage state-regulated insurers to conduct customer education programs féectivst-e

measures they can take in homes and businesses to reduce greenhouse gas.emissi

2. Encourage insurers to provide rate incentives for building practices that reske® related

to climate chang&""

3. Through the Institute for Business and Home Safety, conduct research that furthe
substantiates the ability of low-carbon technologies and designs to reduceyjcapettity

losses.
4. Direct the Secretary of Homeland Security to analyze the potentialdongrhplications of

climate change for the National Flood Insurance Program, and the 8eofeAgriculture to

conduct a similar analysis for the Federal Crop Insurance Corporationt thatthese analyses
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use assessments from the Climate Change Science Program and thedmergotal Panel on

Climate Change as the basis for anticipating future liabilities.

Key components of this analysis can include:
Estimates of future exposure levels
Implications for rates, the Federal budget and the availability of insurance

Mitigation options that each program might use to reduce its exposure t&'ftsses

5. Request that the National Association of Insurance Commissioners and othak&hyglder
organizations develop recommendations on the following:
Public-private partnerships to spread risk and to foster cooperation in data @moléexti
enhanced actuarial analy&fs

Innovative insurance products that will reduce climate risks and preservebihsuiar

homeowners through advanced building codes, the “fortified building” concept, and tools

to mitigate potential loss&Y

Incentives for local zoning and planning officials to integrate climataggand risk-
reduction considerations into land-use planfiftg

Integrating energy efficiency and renewable energy strategibsiak managemeft™
Facilitating risk-prevention strategies as an intrinsic part of displstening and
recovery, including attention to the siting of reconstruction to avoid hazard areas;
restoration of wetlands, watersheds and other natural features thaterilogdt

damages; the use of climate-friendly, energy-efficient and dis&stistant design and

construction of buildings; and the design of energy infrastructure to combines greenhouse

gas reductions with reduced vulnerability to disruption from future extremievea

event§&™
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Public policies and market mechanisms that reduce greenhouse gas emigistansev
adjustments, and possible dislocations, for industries that produce, service or sugply foss
energy. Owners, stockholders, workers and host communities all should be assured that they

will be helped through the transition to a low-carbon economy.

Use revenues from selling or auctioning cap-and-trade permits, from caxasn or

from other sources generated by national carbon policy to provide workemirgrai
community development grants, and technical and financial assistance foorieddit
industries to move into new products that will be competitive in a post-carbon economy.

For example, provide:
0 A “conversion tax credit” for retrofitting carmakers’ existing fa to produce
vehicles with advanced fuel-saving technologies or their components, tied to

energy and greenhouse gas emissions métrics.

o Federal loan guarantees to help U.S. automakers and suppliers retool to make

advanced vehicle¥.

o Federal loan guarantees to help airlines buy efficient new airplanes apd scr

inefficient oneg™
o Technical assistance, including assistance with technology “roadmapga®g” (
below) to help carbon-intensive industries move into the new markets being

created by climate policy.

o Tax advantaged lending through “Carbon Reduction Bonds.”
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Offer “Golden Carrot” awards for federal procurement of high-effigielaw-carbon
vehicles and products. This could take the form of advance purchase commitments by
the federal government for vehicles and products that meet prescribed dheieycy

and carbon performance standards. The federal government could aggregate simila
purchase commitments from States and others to sweeten the pot. Alternatieely, of

$1 billion “Platinum Carrot” award to the first company that produces a sffiéent

cliii

vehicle.

- .8 % : #%8 8

The U.S. Department of Energy has worked in the past with the nation’s most pollution- and
energy-intensive industry to develop technology “roadmaps”—documents that profect eac
industry’s path to the future and the technologies needed to go there. Among othetrbings
roadmaps helped guide research and development investments by the departirerdls na
laboratories and the private sector. They provided “customer driven” guidanocadce€s and
the Administration about highest research priorities for these key industries.

Industry roadmaps currently listed on DOE’s website are between three gedré dld""
While some deal specifically with carbon dioxide emissions, many do not, in part&&ads
has not been a criteria pollutant under the Clean Air Act, has not been reguldted by t

government and therefore has not been high priority for industry.

The President can direct DOE to work with industry organizations to update the
roadmaps to achieve significant reductions in greenhouse gas emissions, \sttrtihg
most carbon-intensive industry sectors—including oil and gas, electric pauer, a
chemical, industrial equipment, mining and metals, coal, food products, forest products

and air transport.

The President can further direct that DOE undertake roadmapping exeritises w

industries most likely to suffer economic losses due to national carbon polities. T
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purpose of these roadmaps would be to assist disadvantaged industries in transitioning to
carbon-friendly products and services that, when possible, build upon their skills and

imbedded investments in physical plant.

The President can direct the U.S. Department of Commerce, Environmental &mnotecti
Agency, and Small Business Administration to support and promote corporate use of a
14-point "Climate Change Governance Checklist" used by Ceres to assesaycompa
action on climate risk in five areas: board oversight, management performance, public

disclosure, greenhouse gas emissions accounting and strategic planning.

<-& # % #%
# #.$ $ %

As noted above, a number of nongovernmental organizations and government agencies work
with private companies on voluntary commitments to reduce greenhouse gasresniSsveral
other organizations, domestic and international, regularly recognize compatibave made

strong commitments to “green” and sustainable products and operations.

The standards and goals facilitated by these efforts, however, are notnyifal there is no

single program that combines high standards with highly visible and prestigiogsit&co

Under this action item, the President would direct EPA to create an “EnargBsiness”
program that, using lessons learned from its other Energy Star programs, devieoadarthe

Federal government to recognize corporate efforts to mitigate or adajptabecthange.

Unlike its other Energy Star programs, however, the Energy Star Businesapreguld offer
several levels of recognition—for example, one star for companies that mé@aum
requirements and up to five stars for companies that meet exceptional lgyetkahance.

This approach, modeled on the LEED standard for buildings, would include a set of regtsrem

for Energy Star designation, plus a variety of voluntary measures that would eg@mnessn
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higher levels of recognition. EPA would work with relevant Federal agencies, imglindi
Small Business Administration and the Department of Commerce, and withatie
organizations such as the U.S. Chamber of Commerce, the National Association ofchliaesifa
and Businesses for Social Responsibility, to develop the rating system. R&mgries could
include the following:
Commercial buildings that attain LEED ratings through the use of advanceyy ener
efficiency and renewable energy designs and technologies, and other mdssures t
increase the buildings’ sustainability;
Percent of fleet vehicles utilizing non-petroleum fuels and meeting greddavels of
vehicle efficiency;
Production and/or use of recycled and recyclable products;
Water and other resource conservation;
Use of qualified environmental management programs;
Efforts to educate consumers about climate change and the goods and semedg tha
mitigate it;
Internal climate change mitigation and adaptation strategies, incladimgted use of
carbon offsets;
Participation in utility green power programs and/or green tag purchasésetoenfergy
use;
High scoring on the Ceres 14-point management actions mentioned in Action Item 5

above.

m $% ( "

The President can direct the U.S. Small Business Administration to focus #s loan
guarantee programs for small, veteran-owned and women-owned businesses @sactivit
that manufacture, install, maintain or use technologies that reduce greenisuse ga

emissions.
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Senators. John Kerry (D-Mass.) and Olympia Snowe (R-Maine) have accused dgeeacies
yesterday of doing too little to encourage the nation's 25 million small businessdsi¢e their
energy consumption claiming that the speed and scope of the Bush administration'syolunta
efforts to curb global warming are insufficient. The Energy Policy AcO6b6Zalled for a
government-wide program to improve energy efficiency in small businessedethatter the
EPA's Energy Star program, which certifies energy-efficient consurodugts. The Energy
Star Small Business Program Web site was to be an online clearinghousééeta®ugh

SBA's portal to provide content provided by the Energy and Commerce departments.

Kerry others proposed the "Extend the Energy Efficiency Incentives wWich would increase

a tax deduction for energy-efficient buildings from $1.80 to $2.25 per square foot, among other

things®"
The President can direct the U.S. Small Business Administration to equip its Smal
Business Development Centers, its Service Corps of Retired ExecutiveRECand
its other technical assistance programs to help small and medium-sized @smpani
respond to market opportunities related to climate stabilization and adaptation, and to
understand their own opportunities to reduce greenhouse gases in their buildings,
operations and products.
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