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- Solar meets important societal goals
— Price stability and climate change

e Solar cannot become cost-effective without
both R&D and market-pull funding

e Solar has a record of success when funded

e Progress s
— Science and technology development
— Learning by doing
— Economies of scale (including market efficiency)
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Rapid deployment has occurred in prior technology innovations and is now
occurring in wind and PV (source: T. Peterson, 2010)
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Solar Policy Payoffs

Germany

» Policy of market incentives is
the biggest driver of PV
success worldwide

— Investment growth
— Cost reductions

— Market growth throughout the
world

o Collateral plusses
— Local job creation
— Local energy
— Experience in managing PV
output variability
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 Incredibly effective in
creating new, significant PV
technologies (CdTe, CIGS,
l1I-V concentrators)
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New Initiatives in U.S. Solar Energy Policy ENERGY | renewable Energy

The Parker Ranch installation in Hawaii

Meeting Global Challenges: John Lushetsky
US-German Innovation Policy
. Program Manager
The National Press Club :
Solar Energies Technology Program

Washington, DC
November 1, 2010 U.S. Department of Energy




SOIar Energy Resource EﬁMERmRaeFY Energy Efficiency &

Renewable Energy

The amount of solar energy reaching a location on earth depends upon the latitude,
atmospheric conditions, time of year, etc.

@ Germany’s “sunniest” spot receives only 60% of the energy that reaches the “sunniest” spot in the U.S.
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German & U.S. Solar PV Markets

1.8, DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Germany overcame as_olar energy - 12 | w2008 m2009 w2010E w2011E - 2012E
resource potential equivalent to the state £ 1o
of Alaska’s to become the world’s > 8
leading PV installation market S .
*  Even more impressive are the market S 4
penetration rates for the leading German States &
o
§ 2
< 0
u.s. Germany
id g rvﬁm 2009 Annual Installed 2009 Installed Watts Per Sg. Mile|2009 Installed Watts Per Capita
Pt 1 5 MWpy PV PV
J 4 U.S. (national) 438 124 1.4
e California 214 1,370 5.8
T R e Hawaii 13 1,962 9.7
CR T - S =L New Jersey 57 7,712 6.6
ol .- Germany (national) 3,806 27,607 46.4
f i, ‘.« | Baden-Wirttemberg 551 39,898 51.2
é_/— Bayern 1,485 54,513 118.6

115, Census Bureau (12108 &4/04), German Area & Population Data: German
Federal Statistics Portal (10/26/10).
Mote: Q409 data for German is preliminary data. Area dataforU.S. iz land area
while data for Germanyis total area. Land area datawas not readily available. This

U.5. PY Installation Data: Interstate Renewsable Energy Council (10/23/10), German  issue is not expected to meaningfully change the results as Baden-Wintemberg and
PY Installation Data: Bundesnetzagentur (10/26/10), U.S. Area & Population Data,

Barern are both landlocked.
German Map: Courtesy Wikimedia Commons
Projected PV Demand Source: Barclays (5/25/10), Bloomberg MEF (73010,
Goldman Sachs B/2710), Lazard Capital Markets (72640), Stifel Micolaus (71640,
UBS (7/29/10)
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Policy Measures to Promote Solar .. coumeror | £nergy Eficioncy &

T eCh n0|0g|es ENERGY Renewable Energy

 There are many policies which fit within two general categories which can
be used to accelerate the development & deployment of solar energy

» Technology Focused:

» R&D and Manufacturing Tax Credit: Encourages private companies to develop and manufacture new & improved
technologies & techniques

* R&D Funding: Grants to support basic and applied research and development

» Deployment Focused:

* Feed-In Tariff (FIT): Creates an easily entered into “pre-packaged” contract where a system owner is guaranteed to be
paid a set price for each kWh of electricity generated over several years or decades. Usually, other changes which
decrease the complexity or regulatory burden are also packaged into the policy.

» Renewable Portfolio Standard (RPS): Requires utilities to obtain a certain amount of their electricity from renewable
energy sources by a certain date or face a financial cost.

* Investment Tax Credit (ITC): Allows a system owner to apply a percentage of the installed cost of a system to decrease
their tax bill.

* Loans, Loan Guarantees, Lower Cost Capital: Helps a company to install a solar system by decreasing the risk inherent
in being amongst the first firms to utilize a new & innovative solar technology, or by making less costly capital available.

» Modified Depreciation: Allows a business to apply a greater portion of a solar system’s cost against its tax bill sooner than
would otherwise have been allowed.
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Incentive Structures ENERGY | renewable Energy

o Although there are notable differences between the policy approaches taken
In Germany & the U.S., there are also notable similarities

 Both countries are using a combination of existing institutions & systems while also pioneering
the creation of modern new approaches to quickly develop & deploy solar energy technologies

Germany U.S.

Principal Solar

. National Feed-In T ariff 30% Investment Tax Credit (ITC)*

Incentive

* Grant In Lieu of the Investment Tax Credit (ITC)*

* R&D Funding

» Manufacturing Tax Credit

* Loan Guarantees

» Modified Accelerated Cost-Recovery Depreciation &
Bonus Depreciation

* Accelerated Depreciation
Other Federal | R&D Funding

Solar Incentives & Programs Offering Access To Less Costly Capital

Other State « Tax Credits (ff applcable) « State, Local, & Utility Incentives (if applicable)
Incentives PP « Renewable Portfolio Standards (if applicable)

*The Recovery Act created a temporary Cash Grant In Lieu of the 30% ITC for commercial taxpayers. However, a system which begins construction after 2010 is not currently eligible for this program.
Sources: FIT Information: Couture, Cory, Kreycik, William, NREL (7/10), EPIA (8/1/10), German Electricity Rate: BDEW (4/10/10), Euro Exchange Rate: OANDA 2009 Bid Average, U.S. Electric Rate: EIA-826 (Preliminary Data)
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German Feed-In T ariff (FIT)
Changes ENERGY | renewable Energy

Energy Efficiency &

. _ €0 45
FIT revised as of 1/1/10 with

additional changes effective on
7/1/10 & 10/1/10 €0.40

Encourage on-site
consumption with a
€0.08/kWh bonus through €0.35
2011
may be extended, onl =
€0.0362/kWh it less than €030 ndl X
30% of solar energy is
consumed on-site

FIT financed by electricity rate-
payers

In 2009 the German FIT (all %
techs) cost net €4.6 billion, €020 el S0k - 100KW \

which is: i 30KIY - 100KW, SC=100% .|
0.21% of the German 2009
GDP €015 1| m——100KW- 1MW | Future -
$29.0 billion if the 2009 2011 & 2012: 9% base FIT
German GDP is adjusted to i 1 00kW - 500k W, SC=100%* depreciation
the size of the U.S. GDP 2011: 1% additional cut for each GW over

€0.10 1y 3.5, max13% cut at 6.5GW
a== (pen Field 2012: 3% additional cut for each

* *indicates a Rooftop system. additional GW over 3.5, max 21% cut at

e “SC"Iis self consumption. Figure at right shows the effective o . EE—— b
subsidy for a rooftop array at 100% self-consumption (includes €O 05 Agnoultural Land 6.5GW

avoided retail electricity cost). b Brivericl]
« Figure assumes a FIT degression triggered by installation of e | ‘
more than 6.5 GWp in 2010. €O OO ——_—_—_a—.

Jan-09 Apr-09 Jul-08 Oct-08 Jan-10 Apr-10 Jul-10 Oct-10 Jan-11

nal)

- —

£€0.25 < K" \
o < S0KW, SC=100%T ‘

€/kWh (Nom

Sources: Barclays (3/23/09), Bloomberg NEF (9/2/09 & 8/6/10),
BMU (3/18/10), Cowen (3/4/10 & 3/15/10), Discussion with the
German Embassy (3/18/10), EPIA (8/1/10), EuroStat (8/24/10),
IMF World Economic Outlook (4/10), Official Minutes of the
German Bundestag (7/8/10), OMB MSR (6/23/10)

6 | DOE EERE Solar Program eere.energy.gov




U [] S ] Feed = I n T ariff? 8. DEPARTMENT OF gnergy Eff;(;lency &

50+ M arkets ENERGY Renewable Energy

« The size, complexity, and regulatory framework of the U.S. electric industry makes
a national Feed-In Tariff (FIT) difficult

« Some U.S. cities and electric utilities have sought to create a FIT
«  Alaska, Hawaii, & Texas can more easily employ state-wide FITs since their electric grids are mostly independent
«  Other states may have the authority to create a FIT under existing law, but the issue is still being adjudicated

- State RPS targets, Federal, State, & Local incentives, & Federal research funding, all continue
to offer a realistic means to support the deployment of cost-effective renewable energy

Feed-In Tariffs (FIT) State Renewable Portfolio Standards (RPS)

“mamin \ o e @ %’\
B {June 2010) b | 2

[ Jstates enacted FIT policies based on RE projectcost
. Renewable portfolio standard

e 1state enacted FIT polickes basedon avolded cost [ Renewable portfolio goal

| 10states proposed FIT legislation based en RE project cost
o+ Bolar FIT policks approved by municipal utiiithes FIT Information & Map: Couture, Cory, Kreycik, William, NREL (7/10), RPS Map: DSIRE (9/10)
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Market Maturity Impact on v vesasruentor | Eneray Efficiency &

Installed System Price ENERGY | renewable Energy

Residential Installed PV System Price

* Residential PV system prices vary widely $7.00
between the U.S. and Germany w0 D m Balance of System
= um \Module
$5.00 o I ]
$3.83

» Module price accounts for only a small part
of the installed system price variation

Installed Cost (

* The similarity in module prices reflects the
global nature of the PV module market

us. Germany

 The difference in installed system prices is largely due to different Balance Of System costs
which include the costs of: installation, other materials, permitting, & grid connection

* The economies of scale, increased competition, development of local markets supporting solar installations, and
improved procedures & regulations resulting from the German solar installation market's growth, have probably been the
factors that have allowed such substantial installed system cost reductions

Installed System Price: Module price data does not include retail mark-up in either Germany or the U.S. Data for German is from Bloomberg NEF (10/2010) while U.S. dafa
is from the California Solar Initiative. A Euro/USD exchange rate of 0.76 was assumed, the simple average of the daily exchange rates thus far in 2010 (Oanda, 10/8/10
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G e rm an &. U . S . S O I ar L8, DEPARTMENT OF Energy EﬁiClency &

Incentive Structures ENERGY | renewable Energy

Germany

* Simple (& stable structure) tends to encourage
investors * Incentive automatically adjusts as installed cost declines,
* Faster & less complicated connection and power  since it is based upon a percentage of total installed cost
purchase process

Advantage

* Does not respond to market & price signals

Disadvantage eI
» Can be difficult to control overall policy costs

* If a company does not have a sufficient tax bill, it can be
difficult, costly, and/or time-consuming to utilize the ITC

*The Recovery Act created a temporary Cash Grant In Lieu of the 30% ITC for commercial taxpayers. However, a system which begins construction after 2010 is not currently eligible for this program.
Sources: FIT Information: Couture, Cory, Kreycik, William, NREL (7/10), EPIA (8/1/10), German Electricity Rate: BDEW (4/10/10), Euro Exchange Rate: OANDA 2009 Bid Average, U.S. Electric Rate: EIA-826 (Preliminary Data)

*The various approaches taken by both countries each have intended and
unintended consequences

* For instance, although the German Feed-In T ariff may provide a more predictable incentive
from the perspective of project investors, there is a high degree of market instability when the
rates are periodically updated
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U.S. DOE’s Solar Energy

Energy Efficiency &

T eCh nOIOg|es Program ENERGY | rencwabie Energy

U.S. DOE Solar Energy Technologies Budget, FY2001-2011
300 - -

- B Market Transformation (MT) =l
o = . , !
o 2K B Systems Integration (S qugrﬁd?:t ==
2 200d... m Concentrating Solar Power (CSP) . ... s e 9 |
5 m Fhotovoltaics (PV)

150 < [ I—
; & Recovery Act Funding u:l-:ll:erf;fi | . - =
;o 100 - o - : ] - . .
'g R T R A e

FyOl FY0D2 FYO03 FyD4 FYQO5 F¥O6 FYO7 FYQOB FYO9 F¥10 Fy1l

President’s Budget

Note: Data for FY10 excludes $22 million in funding for the Fuels from Sunlight Energy Innovation Hub

Systems Market

Component -— " 4 .
Prototype & Pilot Sv:-tfrm Dﬂvﬁlnn_rm-m Integration Transtormation
& Manufacturing

Material & Device Device & Process

Concepts oof of Conce 2
St A, scale Production

FEEDBACK / SYSTEM REQUIREMENTS s & ‘?'

DEVELOPMENT DEMONSTRATION |  DEPLOYMENT
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Government Solar R&D ENERGY | Ererdy Effcioncy &

Renewable Energy

Government Solar R&D as % of GDP

0.0050%

* The U.S. & German Governments invest about the same

: e amount in solar R&D when adjusted for GDP
poozsxt- 0.0023%
o C00R0% . .
g * The U.S. invests slightly more than Germany when
= noosk . .
5 adjusted for population
& 0000%
nososs « However, the U.S. invests only 3/10 of what Japan and only
GORTTUS. IAPAN  GERMAN) 1/10 of what Germany invests in solar R&D when adjusted
for the total solar energy available to each country
Government Solar R&D per Capita n
P P $60K Government Solar O
n0- $110 ccoxl. R&D per Annual Quad
$1.00 0 of Solar Resource
m S080 $40K
E $0.60 E
=
-, =
S s0u0 & $50K $24,163
$0.20 bid $20K -
o )8 JAPAN
LS.
$10K - $6,600
«Japan and German Data: Solar R&D spending and GDP (PPP) were for 2009. ol
«U.S. Data: Solar R&D spending and projected GDP (PPP) for 2010. Ty e
-Currencty Conversion: F1).394 Iguro/UpSDj&t0.0lw JFSY/US)D(WWW.oanda.com, annual average for 2009) U.S. JAPAN GERMANY
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Venture Capltal & Private EqUIty s DEPARTMENZ OF | Energy Efficiency &

Investment in Solar Technologies ENERGY | renevabie Eneroy

* Prevalence of longer-term, technology centered investments in the U.S., while

the E.U. is more centered on Project Development investments
» This may be reflective of the different market and incentive structures utilized in the E.U. and U.S.

VC & PE Solar Investments by Region and Technology

Thin Film PV
Saolar Heating & Cooling
Project Developer
Palysilican

52,0004 Other

Mext Generation PY
Mounting and Tracking
Manufacturing Eguipmeant
Inverters

CSP

%1.000 Crystalline Sillcon PV

B CPV & Multijunction

* Mumber of Transactions

.

$2.6007

$1,500

5500 = .

suoljoesuel] Jo Jaquinp

*
*

*

-
a
Il
| <l

i

VC & PE Investments (Millions Nominal $)

2004
2005

&
=

2004
2005

E.U. LS.

[Includes |srael. Moracco, and Sauth Africa) {Includes Australia. Canada, and Venazuela)

Regiun | Year Sowve: Bloomberg New Ensrgy Finarce (#%710)
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Key Parts of the U.S. Recovery Act us oeparTvent o | Energy Efficiency &

SUppOrting Renewables Dep|0yment ENERGY | renewable Energy

Grant in Lieu of the Investment Tax Credit

*Grant for 30% of renewables’ installed cost available within
weeks of a project entering service

*As of late-October 2010, $5.4B awarded to all technologies,
with $394M to solar energy projects

« Represents $1.3B of total solar project investment

SOLAR ELECTRICITY
$394 (7%)

OTHER
$416 (B%)

Advanced Energy Manufacturing Tax
. Credit

«$2.3B competitively awarded as a 30% tax credit
to 183 major clean energy manufacturing projects

across 43 states
» Solar energy projects received roughly 50% the
funding, which represents total solar

Wind $300M

Batteries & Vehicles $226M

Biomass $29M

Buildings $147M
CCS 85M

Fugl Cells $6M
Geothermal $9M

Incustrial, Hydro, & Smart Grid $208M - _ T
Rt i S e manufacturing project investment of $3.8B
Sec. 1603 Other includes: Biomass {Closed & Cpen Loop), Combined Heal & Power, Solar Heating, & Solar Lighting, Source: U5, Treasury Database (10/727/10)
Fuei Cell, Geothermal (Electricity & Heat Pump), Hydropower, Landfill Gas, Microturbine, Sec. 48C: 160 of 183 selections are shown, representing over $2B8
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$535 Million for PV Manufacturing
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Effect of Manufacturing Incentive

Programs

1.8, DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

c-Si Cell and Module Manufacturer (250MW Plant)

Overseas Shipping Costs to Hamburg, Germany

$180 -
— .
E Mo (2 year) LG Processing Delay
6 5160 -
' $140 - $131
2 $120 -
120 +
e : 596 $102
~ 5100 -
o ]
S 580 - ¢
- . $65 15154
< %60 - :
© ] 544
3 $40 - $32 pgm $32
5 z 15
E 52[] ] I I ---------- $
i .
(. SD
us us us UsS (MTC, China China Malaysia Malaysia
(MTC) (Loan LG, state Incentives Incentives
Guarantee) incentives)
Module cost ($/W) $0.91 $0.89 $0.91 $0.89 $0.86 $0.86 $0.88 $0.85
Shipping Cost $0.05 $0.05 $0.05 $0.05 $0.06 $0.06 $0.05 $0.05
Total ($/W) $0.96 $0.94 $0.96 $0.94 $0.92 $0.92 $0.93 $0.90
Cost of Capital 23% 23% 16% 16% 35% 23% 26% 26%

Source: NREL
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Conclusions ENERGY |Enerey Effcency &

Renewable Energy

* A variety of policy measures are available to
accelerate the development and market
introduction of new clean energy technologies.

* The U.S. has chosen a hybrid approach of
Federal supply- and demand-incentives layers
with State demand driven programs.

» Germany has had great success with it's
demand side Feed-In Tariff that has been
central to launching a new global solar industry.

» Both countries need to continually monitor
policy approaches in what is a very dynamic
market and technological environment.
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Hermann Scheer — In Memoriam s, eranrmevior | Ergee Efficloncy &
Leader and Solar Energy Visionary =~ ENERGY | rencuavie eneroy

ECONOMY

RENEWABLE ENERGY FOR
A SUSTAINABLE GLOBAL FUTURE

HERMANN SCHEER
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Th an k You Eﬁ"é’*‘ﬁ’é’? Energy Efficiency &

Renewable Energy

18 | DOE EERE Solar Program eere.energy.gov




