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In order to address climate
change, we must find
common sense, economical
solutions to reduce carbon
pollution by building aclean
energy economy.



INTRODUCTION

The United Statesis on the cusp of transformational change
to theelectricity sector. The power grid is shifting towards
clean, low-cost, and sustainable energy sources that save
consumers money and reduce carbon pollution.

Clean energy, once considered too expensive, is now competing head-
to-head on costs with fossil fuels and even beating them outin many
locations around the country. The fundamentals of energy economics are
changing and markets are responding accordingly, shown by the record

cleanenergyinstallations across the United Statesinrecentyears.

The opportunity to build this new energy system will be a significant
economic driver over the coming decades, especially because clean
energyisabetterjob creator than fossil fuels. U.S. businesses are already
leading the way with significant programs to purchase clean power for
their operations. But the deckis stacked against clean energy, with the
fossil fuel industry exerting inordinate amounts of political influence to

prevent alevel playing field.

Inordertoaddress climate change, we must find common sense,
economical solutions toreduce carbon pollution from the electricity
sector. Thelimiting factor for necessary upgrades and improvements
to our power sector is not technology or cost, butis political and policy
leadership (or lack thereof).
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U.S. CLEAN ENERGY
TRANSFORMATION OF
THE POWER GRID

The U.S. power sector has driven incredible economic growth, sustained trillions of dollars of

economic activity, powered our homes and businesses, employed millions of people, and has

been the backbone of the world’s best and strongest economy.

Yetthe U.S. power grid today looks eerily similar to

how our grid looked nearly a century ago.

Thatis aboutto change — quickly and for the better.

New clean energy technologies that are cheaper,
more efficient, reliable, and sustainable are reaching
costlevelslowerthan traditional fossil fuels and
theyare disrupting the traditional power market.
Market and economic forces are changing the energy

landscape for utilities, investors, and policy makers.

Based onthe Energy Information Administration’s
Electricity Annual Viewer datafor 2014, current U.S.
power generation is (see Figure 01):

» 39%fromcoal » 4% fromwind
» 27%fromnaturalgas » 0.4+%fromsolar
» 20% fromnuclear » 2+%fromother

» 6% fromhydropower sources

Abouttwo-thirds of our current power supply comes
from sources —like coal and natural gas — that dump
carbon pollution in our atmosphere, making the power
sectorthe single greatest U.S. contributorto climate
change. Currently, the United States doesnothavea
level playing field in the energy sector, as fossil fuels do
nottakethe cost of cleaning up their pollution and the
billions of dollars of subsidies they receive into their

accounting.

The Intergovernmental Panel on Climate Change
(IPCC) conservatively estimates that, without action,
1-5percent of global mean Gross Domestic Product
(GDP) isatriskeveryyear dueto climate change and
therisks are evengreaterin certainlocalized areas.’
Many experts,and the IPCC, itselfrecognize that
these estimatesrepresent the lower bound oflikely
impacts from climate change. From 2010-2014, the
United States experienced nearly 50 climate-related
disasterswith costsin excess of $1billion each, and in
2013 alonethe United States experienced $125 billion

inexpenses from climate-related events.?



Inordertoaddress climate change, our country must
find common sense and economical solutions to

reduce carbon pollution from the electricity sector.

The solutions are athand, and thelimiting factor
forupgrading and improving our power sectoris
political and policy leadership (or the lack thereof) —
nottechnology.

The fossil fuel industry and utility companies have
astronginterestin maintainingthe status quo. But
while they want the American public to believe that
their antiquated, polluting technologies are required
topower our country, the shiftto clean energyis

alreadyunderway.

» From2009-2014 wind projects accounted for
371percent of new generating capacity added
inthe United States. The American wind
industry has attracted $100 billion worth of
investmentsin new projectssince 2008.2

» In2014,solaraccounted for 32 percent of
new American generating capacity, andis
thesingle largest source of new capacity
through the first two quarters of 2015.%
The United States’ installed solar capacity
reached 20 GWin 2014, enough to power
more than 4 million homes.
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Thisgrowthisreflectedinthe energy stories of diverse

states andregions, andis expected to accelerate.

California, the world’s 7th largest economy and home
toacarbon pollution cap-and-trade system, helps
lead the wayin solar energy with 3,549 MW installed
in 2014 alone.® In California, over 430,000 advanced
energy workers are designing, installing, or building

clean energy technologies.®

Butthis solar expansionhas spread beyond the
usual suspects, with stateslike North Carolinaand
Texas, Massachusetts, New Jersey, and New York
included amongthe ten states with the most solar
installationslastyear.” Likewise, Midwestern
stateslike Iowa and South Dakota areleading the
nationinwind generation market share, getting over
25percent of theirin-state energy fromwind.® As
renewables approach cost parity with fossil fuels,
and in many cases become less expensive, electric
utilities arelearning how to integrate more and more
clean sourcesintoregular operations. For example,
in 2015 Austin Energy recorded the lowest bids ever
seen for a utility solar solicitation when it received
1200 MW of solar bids forless than 4 cents/kWh. °
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CLEAN ENERGY IS
OUTCOMPETING FOSSIL
FUELS ON COST

Clean energy sources are already competitive with fossil fuels in many cases throughout the
United States and the world. Energy analysts use the levelized cost of energy (LCOE) for an
apples-to-apples comparison of electricity system costs over their lifetimes, incorporating
construction, financing, fuel, maintenance, taxes, and insurance costs. Levelized costs
reported by Lazard Financial Advisory in 2014 demonstrated that, even when excluding
subsidies, energy efficiency, wind, and utility scale solar are the cheapest forms of electricity
generation for new installations.”
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Trends in steeply declining renewable
prices are projected to continue farinto
the 21st century, with zero fuel costs.

Theselow costs for renewable generation are
translating toreal savings for consumers. According
toarecentanalysis by DBL Investors, the average
retail electricity priceinleading renewables states
is 5 percentlower thanthe priceinthe statesthatare
furthestbehind.”

The Environmental Protection Agency estimates

that states that transition tolower carbon energy

Summary offindings in Figure 02:

» Energy efficiency, from demand
management toinfrastructure
improvements, has the lowest lifetime
costs perMWh.

» Onshorewindis the cheapest energy
generation technology available, with
minimum and maximum costs lower
than those same bounds forany other
source on the market.

» Utility scale solar has reached cost
parity with coaland gas today in many
regionsand is projected to be cheaper
than fossil sources throughout most of
the United States by 2017.

sources will reduce consumers’ electricity bills by
about 8 percent by 2030."” Likewise, appliance and
equipment efficiency standards for household items
like refrigerators and clothes washers have proven
thatenergy consumption and price declines can go
handinhand.” Infact, by 2035 these standards will
have netted U.S. consumer over $1 trillionin savings

thankstoreduced energy consumption.

Trendsin steeply declining renewable energy prices
areprojected to continue far into the 21st century, with
zerofuel costs. Onthe otherhand, traditional energy
technologieslike coal, 0il, and gas are not expected
todeclineinprice because the vast majority of
technology, operational, and financing innovations for
these sources have already been made during the 100
yearsthey have been onthe market. While changes
inthe supply of fossil fuel resources — such asthe
recent U.S. shale gasbhoom — mayresult in temporary
pricedips, turbulence in fossil fuel marketsreflects
theirinherent scarcity. Part of the built-in promise

of renewable sources, on the other hand, isthatthey
neverrunoutand the cost ofharnessingthemis

drastically driven down by innovation.

Already, energy efficiency iskey to obtaining clean,
reliable, and affordable electricity in the United
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*Renewable costs exclude tax credits and similar subsidies; nonrenewable costs implicitly include many complex subsidies.

States. Atanaverage cost of just 4.6
cents per kWh saved, energy efficiency
iswidely considered to be the cheapest
“source” of electricity, either clean or
carbon-intense." Itsimportance can
only be expected toincrease as we
transitionto alow carbon electricity

system.

Past performance and future
projections of solar energy prices
illustrate theimminent dominance
of renewables in energy markets.
The historicallearning curve for
photovoltaic solar hasresultedina
decreasein cost of approximately 24
percent every timeinstalled capacity
doubles (see Figure 04).

Installed solar capacityin America
isgrowing quickly,increasing by
34 percentbetween 2013 and 2014.
The United States hasinstalled
over 20,000 MW of solar and thatis
expected to double in the nexttwo

years.” Thislevel of activity equates to

theinstallation of anew solar project

inthe United States every 2.5 minutes.

While solaristhefastestgrowing
renewable energy source right now,
we canlooktothe pace of wind
installations — and grid operators’
successintegrating thisresource
intothe electricity system — as
further evidence of the feasibility
andinevitability of clean energies. By
2013, wind had already significantly
outperformed even the most ambitious
Department of Energy (DOE)
installation projections from just five
years prior.”® Accordingtothe DOE’s
Wind Vision Report, wind energy is

viableinall 50 states."”

While technology costs are key, they
are notthe onlyindicator of value
inagenerating source. Renewables
offer unique servicesto the electricity
gridinterms of security, diversity,
and time- and location-based value.

Distributed generation secures



the grid againstimpacts from extreme weather,
terrorism, and other threats by making our power
supply more robust. Likewise, investments to
integrate renewable energy, such asinstalling
smartgrid technologies, storage, and improvements
totransmission and distribution systems, will

strengthenthe grid as awhole.

The security benefits of a clean energy economy
extend far beyond the electricity grid itself. Wind,
solar, geothermal, and hydroelectric power are
allintrinsically homegrown fuels. Moving our
economy away from reliance on fuels sourced from
other countries, friend or foe, freesleaders tomake
geopolitical decisions based onvaluesratherthan

on concern for our energy security. Transitioning
away from fossil fuels protects our economy fromthe
inherent stresses and challenges of pursuing limited
resources withincreasing scarcity. Capturing the

power of wind, solar, and other clean technologies in

the United States creates jobs here at home whose
economicimpactsripple throughlocal economies
acrossthe nation.

The energy system of the 21st century will be driven
bywind, solar, energy storage, and other renewable
sources. Whatremainsin questionisthe timing
ofthisfundamental shift, and the answerisbased
as much on politicalleadership as on markets. If
government leaders move as quickly as possible to
create alevel playing field for all energy sources, and
ifindustry decision makers pursue investments
withlong-term profit models, the United States can
achieve the economic, public health, and security
benefits of clean energy and become the global energy
leader of the 21st century. The state of technologyis
notthelimiting factor in this energy equation — and

neither are American businesses.

Module prices continue to decline based on alearningrate
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If government leaders move
as quickly as possible to
create alevel playing field
forallenergy sources, and

If industry decision makers
pursue investments with
long-term profit models, the
United Statescan|...] be the
global energy leader of the
21st century.
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U.S. BUSINESS AND
CORPORATE LEADERS
ARE TRANSITIONINGTO
CLEAN ENERGY

While political leadership is needed to accelerate these large magnitude changes, U.S. business

leaders already recognize their own opportunities.

Thereisagrowingtrend among U.S. companies, even
those whose primary focusisnot energy, to supply
more of their energy needs with clean sources. This
isnotjustbecause they want clean energy, butalso
because it makesfinancial sense. Accordingto Ceres
and Calvert Investments, 60 percent of Fortune 100
and Global 100 firms have arenewable energy target,
agreenhouse gasreduction target, or both."® Here are

justafewexamples:

Appleisaninternationalleaderinrenewable
energy use, powering 100 percent of its U.S.
data centers with renewables, and owning or
operating several large solarinstallationsin the
United States and abroad. Earlierin 2015, Apple
signed thelargest commercial solar purchase
inthe United States, investingina 280 MW
Californiafacility that will complete its goal of

100 percent renewable energy for all its facilities.

" Google

Googleisanotherrenewable energyleader whose
energyinvestments align with the company’s
mission to accelerate renewables. Google met 34
percent of its facilities’ needs from renewables last
year, and has its own commitment toreach 100
percent. In addition toits own energy needs, Google
alsoinvests heavily in renewable power projects
inthe United States and around the world — it has
devoted more than $2 billion so farto 19 projects.

Facebookhasalso committed to powering its data
centers from 100 percent renewable energy, with
aninterim goal of 50 percent by the end 0of2018.1In
atypical example, one of its recent data centers (in
Altoona, Iowa) was co-developed with a140 MW

wind farm that Facebook sponsored nearby.

facebook
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BUILDING A CLEAN
ENERGY ECONOMY WILL
STRENGTHEN OUR NATION'S
ECONOMICOUTLOOK

Transitioning to an economy based on clean energy will be a net benefit to businesses — which'is

why so many are already doing it — but also to consumers and the country asa whole. Common

sense policies that allow markets to efficiently deploy clean energy will strengthen the nation’s

long-term economic prospects and create millions of jobs building a 21st century energy system.

Global netinvestment in renewable energy
(excludinglarge hydropower) in 2014 was $242
billion, up 17 percent from 2013. Meanwhile, fossil
fuel power generation netinvestments amounted
toonly $132 billion, marking the fifth straight year
renewables have outpaced fossil fuelsin terms of net

investmentin power capacity additions.™

Countriesthatincentivize and encourage early
investment will reap the most benefits over time.
Lastyear, Chinainvested $83.3 billion in renewables,
a39percentincrease over theirinvestmentin 2013.%°
U.S.renewable energy investmentin 2014 waslessthan
halfof China’s, at only $35.8 billion. (see Figure 05)

By continuing to develop and deploy clean energy
technologies, America can expanditsrole asthe hub
ofinnovation, partnerships, and talent. Asthe global
clean energy market grows, America’s early and active
participation will put usinpositiontoreapitsrewards.

Americamustwintheglobal clean energyrace.

The International Energy Agency estimates the
United States will need a $2.1 trillion investment by
2035tomodernizethe electricity grid and prepare for
more renewable energy. Thisis equivalent to about
$105billionin investments each year — triple our
currentlevel of clean energy investment.?' North
America’spower grid consists of millions of miles
of utility lines, substations, switches,and hardware
thatwill need to be upgraded to more efficient

and smartertechnology — even whileitis already
considered to be one of thelargest and most complex

machines humans have ever built.

Bymakingthese smartinvestments, the
Department of Energy estimates that thereisthe
potential to support over amillion additional
energy sector jobs for the transmission, storage,

and distribution sector alone.??



U.S.renewable energy
investmentin 2014 was
less than half of China's, at
only $35.8 billion.

[FIGUREO5]
Global New Investment in Renewable Energy
by Region, 2014 ($ in billions)
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CLEAN ENERGY CREATES
MILLIONS OF JOBSANDISA
BIGGER EMPLOYMENT
DRIVER THAN FOSSIL FUELS

Today, clean energy jobs are significantly outpacing fossil fuelsjobs. In 20714, the number of
people workingin solar power surpassed the number of people employed as coal miners.?
As the technology landscape continues to change, clean energy has the opportunity to be a
significant driver of employmentin every city, state, and region. These jobs include installing
and operating clean energy, performing energy retrofits, designing and researching new
technologies, and operating the clean energy businesses of tomorrow. Clean energy has
the potential to create millions of jobs across all 50 states. In contrast, fossil fuel jobs are

concentratedin relatively small geographic regions where these resources are found.

The solarindustryhasbeen akey driver of clean Overthelongterm, clean energy creates more jobs
energy employment, and solar jobs are growing compared to fossil fuels such as: coal and natural
20timesfasterthanthe broader economy.”* The gas.Infact,solar energy creates eight times more
following chart (see Figure 06) shows the growth jobsin construction, installation, operations, and

of solar employment, which spans manufacturing, maintenance, than coal and natural gas do across full

installation, sales, and operations. project lifetimes (see Figure 07).
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U.S.Job Creation by Energy Source

860

Solar

B

morejobsin
solarenergy than
coal &naturalgas

950 270

Hydro

Geothermal

AVERAGE JOB YEARS PERLIFETIME MWH

170 Bzomass

W

103 M wucewr
Natural Gas Coal l

SOURCE: (FIG.6) THE SOLAR FOUNDATION; (FIG.7) RENEWABLE AND APPROPRIATE ENERGY LAB




CONCLUSION

The United Statesis already on the road to a clean energy
economy. Technology and economics no longer Llimit our
ability torealize this new energy system. With bold political
leadership, we can accelerate America’s transitionto a
clean energy economy, win this global clean energy race,
strengthen our economy, and help mitigate potentially
trillions of dollars of damages from climate change.
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