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Summary of Benefits

Inthis analysis we estimate that the FebdTariff (FIT) enacted by the Renewable Energy and Economic
Stimulus Act (REESA) Wwidlve a range of economic benefits to the state of California over the next decade
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1 Create three times the number of jobs from 262020. This equate®tgenerating about 280,000
additional direct jobyears or 28,000 jolyears on average per year from 262020 with an additional
27,000 indirect and induced jobs per year. More jobs are generated in the first part of the decade than
in later years.

1 Increase direct state revenues by an estimated $1.7 billion from sales tax, use tax, and income taxes
over the next decade and estimated induced revenues of about $600 million from increased employee
compensation and the impact of FIT program costs. This dat@aaiude any savings to the state in
avoided unemployment benefits.

1 Stimulate up to $50 billion in total new investment in the state which in turn is eligible for up to $15

billion in Federal tax benefits for project developers.

As a result the REESH provides a highly ceStF FSOUA GBS | @Sy dzS (G2 Faarad Ay
33% Renewable Portfolio Standard (RPS) target by 2020.
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Introduction

The REESA is a legislative proposal for California that institutes a statewide Heeiff (FT), or a prespecified
electricity price paid to migized clean energy distributed generation installatior@IMW) with rates set
commensurate with the projected cost of generation. \Afdgkigned FIT programs are acknowledged to be the
lowest cost wg to reduce greenhouse emissions (GHG) in the power sector and have successfully promoted

clean energy investment, wide spread industrial development and higher employment (LABC 2010).
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streamlined development process further reduces barriers and costs. Furthermore, the REESA fills a gap in the
current regulatory structure with the California Solar Initiative (CSI) and Small Generator IncentiaerProg

(SGIP) covering smaller installations up to 1MW, and the existing RPS program targeted at larger installations

greater than 20 MW. This is illustrated in Figure 1.
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Figure 1. Schematic of current California state programs for solar electricibgrghthe gap in programmatic
support for wholesale distributed generation (WDG) in the intermediate project size regime from approximately
1-20MW.
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Figure 2. Market size in new solar electric generation development versus project sizes. Bl &nd
large (>20MW) estimates are based on business as usual (BAU) CARB projections while FIT driven distributed
(between 1 and 20MW) estimate is based on projections from this work.
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its energy from renewable sources, thus needs another 20% to come from renewable sources to reach

the RPS goal of 33b§-2020. To energize the clean energy market, and meet the next goal abB3%

2020, wholeale distributed generation (WDG) offers an excellent mechanism to build affestive

job-generating market because it can be implemented rapidly and builds market certainty. Power from
distributed generation sources benefit from being able to tap tigeinto the existing transmission

system without the need for new transmission line construction. Distributed generation power supply

sources are commonly solar photovoltaic (PV) installations, but can also be wind, biogas, biomass, and
geothermal suppl sources. Without price and regulatory certainty over several years, developers lack
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retail solar PV under the CSI/SGIP is unable to reach langme®lbf energy production since
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targets. Moreover, programs such as the CSI subsidize wealthy ratepayers that can afford solar and can

be difficult toimplement in some applications (e.g. multiit housing).

The proposed FIT will stimulate very significardtite investment in WDG. Significantly more jobs and greater

tax revenues are projected than a busin@saisual renewable energy supply casece in the WDG case,



virtually all economic activity (production and distribution of energy) remains in the state. Estimated market
potential is shown in Figure 2 for new solar electric generation. Small (<1IMW) and large (>20MW) project size
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and 20MW) based on projections from this work has the potential to unlock up to two times the investment of

the BAU path with the existing regulatory framerk.
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property assessment clean ener@®ACE) are targeted primarily at residential and small commercial installations

and FIT would be an effective policy tool to address medium scale, commercial development projects.

We provide a background discussion of distributed generation and solaelBW followed by discussion on

state electricity demand scenarios, employment calculations, and revenues to the state. The modeling
approach here is to consider an aggressive deployment of distributed generation solar PV as a bounding case {
distributed generation since currently solar PV has the highest installed cost among leading renewable energy

technologies (biomass, geothermal, solar thermal and wind).
Background

Solar PV has both a higher capital cost per peak kvdugh rapidly falling; anda lower capacity factor than

other renewable energy sources. Thus to generate the same amount of annual energy as other renewable
energy sources, higher investment amounts are required in the first few years of the decade. This will lead to
higher employnent from the construction, installation and manufacturing sectors that are required for a large
solar build out. This large surge in employment will be counteracted to a certain degree by ratepayers having t
pay higher electricity bills initially and Viag a lower level of disposable income, resulting in less employment
from consumer spending. Higher revenues to the state in the form of sales tax (or use tax) and income tax are
expected from the larger investment required for solar PV supplied elégtricThe incremental additional cost

of Solar PV provided electricity to California ratepayers are mitigated by three factors: (1) federal incentives to
producers; (2) favorable time of day (TOD) valuation for solar energy; and (3) rapid technolagoadpand
learning in the solar industry. The TOD valuation stems from the fact that solar PV produces power at times

close to maximal system demand and thus has more value than power produced during off peak times.

It is important to understand the BEESA FIT proposal in the context of other studies on solar PV cost

effectiveness. Previous studies (Vermont 2009) on feed in tariffs applied to a wide variety of renewable source



observed a large increase in employment initially, but this was counteldny some employment reductions in

later years due to higher costs for alternative energy supplies with the net result of a small positive employment
impact. The key point is that a favorable balance of employment can be achieved if the levelized costs o
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supply sources; and the levelized cost of solar PV has dropped dramatically in the past year. Renewable energ
sources such as biomass, solar PV, wind also benefit from providing more jobs per dollar invested than
traditional energy sectors in the economy since coal and natural gas plants are not as labor intensive, so movin
investment toward renewable energy as well as energy efficiency prodwtesmaployment since these

investments are more labor intensive.

Borenstein (2008) reported that Solar PV is too expensive based on a careful cost study of levelized cost
of energy versus the value of generated power. However this study focused omtédidgstems and
residential installed costs in 20008 were much higher than current costs feRAMW sized

distributed PV due to silicon supply shortages and lack of project scale. The author also highlights the
fact that renewable energy policy iarely structured to exploit the distribution and transmission

benefits of distributed PV. The report does not consider federal incentives with a focus on assessing the

economic merits of unsubsidized renewable energy.

In contrast, the REESA FIT targeéslium scale commercial installations where costs have dramatically
fallen in the past year (280% below the costs of current residential solar). It is specifically designed to
exploit the distribution and transmission benefits of distributed powerrthar, for the purposes of this

California state study, we include the impacts of federal incentives on clean energy costs.
FIT economic modeling

Employment is determined by an outpbised model including incremental costs to ratepayers, and revenue is
edimated based on the investment requirements relative to a busireassual case of renewable energy

supply assuming a 33% RPS target in 202@. FIT build out assumes all additional renewable resources
required for a 33% RPS are provided by distribsiadr P\{, a worst case cost scenario. The busir@sasual
reference case is the California Air Resources Board (CARB) 33% scenario based on increased generation by

geothermal, solar thermal and wind technolog{€ARHEE3 2010).

In reaching these ewlusions, we considered two cases based on work at the CARB: a low load case and a higt

load case that differ based on the amount of Combined Heat and Power (CHP) and energy efficiency



implemented by 2020. The FIT rate starts at $0.16 / kWh in 20d leerements to $0.10 / kWh in 2020,

based on a National Renewable Energy Lab (NREL) cost model for solar PV. The avoided cost is taken as the
Market Price Referent (MPR) as defined by the CPUC withdfibay (TOD) adjustments for peak solar PV

power output (CPUEE3 2009, CAL SEIA 2010). Installed costs for renewable energy sources are taken from
2009 CEC estimaté@slein 2010), the NREolar Advisor Model (NRSIAM 2010), and market estimates.

Low Load Scenarios

The low load scenarios have 250,8%/h RPS eligible electricity output in 2020 after accounting for

30,000 GWh of new CHP capacity and 2000 GWh of new b#tendeter solar, which is not included

in the RP&ligible load as assumed in the CARB memo. This case also includes 24,000 Gty elec
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is provided instate, based on CEC 2009 data. We provide two reference cases:
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are achieved and that high degrees of domestic generation are achieved for solar thermal (97%)
and wind (78%).
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realistic case: (1) theut of state fraction of electricity is assumed to increase for solar thermal

and wind (90%, 60%-itate respectively); and (2) the 33% target is not to be achieved and has

been derated to 27% in 2020 with the remaining 6% to be covered by purchased REGs

assumption is made since the state has not been able to meet its existing RPS targets and due to

the recent CPUC ruling accepting unbundled and tradable RECs (TRECs). The reference RPS case
has a greater reliance on centralized power stationschvlaire subject to longer lead times,

greater requirements for new transmission lines, and thus more project construction delays and

project risk. Purchased RECs are assumed to be priced at $0.035/kWh.

The 33% FIT scenario represents aggressive incréaséao PV distributed generation. Existing levels of
production for other renewable technologies (biomass, geothermal, small hydro, solar thermal and
wind) are assumed to be maintained at 2009 levels, while solar PV is ramped aggressively to about
seventimes the 2020 reference level, with large reductions in geothermal, solar thermal and wind

production relative the reference scenario. The level of solar PV in 2020 is initially taken as 20% of the



estimated total load at 250,000 GWh or 50,000 GWh in02&2d is then adjusted to account for non

decreasing production level for other renewable sources.

Under this scenario, domestic production of natural gas fired electricity, coal, large hydro, and nuclear
are held flat from 2010 to 2020 with a large texion in imported electricity. To first order, all
employment differentials from 2009 are due to increasing renewable production, and all employment
changes from the 2020 reference cases to the 2020 FIT case are due to shifts in the mix of renewable
energy sources. Renewable generation increases from an estimated 40 GWh in 2010 to 82 GWh in
2020.

ARB 4/5/10 - 33% RPS ideal lo-load scenario FIT 33% lo load scenario

2009 2009 2009
In State Imported % In In State  Imported % In In State  Imported
est GWh GWh GWh GWh state GWh GWh GWh state  GWh GWh
N. Gas 138,813 120,994 17,819 127,418 95% 120,994 6,424 127,536 95% 120,994 6,542
Coal 55,271 3,937 51,333 38500 10% 3,937 34,563 37,800 10% 3,937 33,363
Large Hydro 33,396 20,830 12,566 30,654 68% 20,330 9,825 30,683 68% 20,830 9,853
Nuclear 43,825 32,158 11,668 40,228 80% 32,158 8,070 40,265 80% 32,158 8,108
RPS Eligible
Biomass/ Wood 7,480 6,709 771 10,507 90% 9,456 1,051 7,480 90% 6,732 748
Geothermal 13,662 12,907 755 23,253 95% 21,974 1,279 13,662 95% 12911 751
Solar PV 702 702 = 6,471 100% 6,471 = 43,500 100% 43,500 =
Solar Thermal 1,446 1,403 43 13532 97% 13,126 406 1,446 97% 1,402 43
small Hydro 4416 3,729 687 4417 84% 3,710 707 4416 84% 3,700 707
Wind 11,794 9,200 2,585 24175  78% 18,857 5,319 11,794 78% 9,199 2,595
Tot RPS 39,499 34,659 4,841 82,355 73,594 8,761 82,297 77,453 4,844

Table 1. Low Load demand scenario for 33% RPS ideal reference and FIT 33% case.

2009 2009 2009
In State Imported % In In State  Imported % In In State  Imported
est GWh GWh GWh GWh state GWh GWh GWh state  GWh GWh

N. Gas 138,813 120,004 17,819 141,418 86% 120,994 20,424 127,536 95% 120,994 6,542
Coal 55,271 3,037 51,333 38500 10% 3,937 34563 37,800 10% 3,937 33,363
Large Hydro 33,396 20,830 12,566 30,654 68% 20,830 9,825 30,683 68% 20,830 9,853
Nuclear 43,825 32,158 11,668 40,228 80% 32,158 8,070 40,265 80% 32,158 8,108

RPS Eligible
Biomass/ Wood 7,480 6,709 771 8616 90% 7,754 862 7,480 90% 6,732 748
Geothermal 13,662 12,907 755 19,067 95% 18,019 1,049 13,662 95% 12,911 751
Solar PV 702 702 - 5306 95% 5,041 265 43,500 99% 43,065 435
Solar Thermal 1,446 1,403 43 11,096 90% 9,087 1,110 1446  90% 1,301 145
Small Hydro 4,416 3,729 687 4417 B4% 3,710 707 4416 B84% 3,709 707
Wind 11,794 9,209 2,585 19,824  60% 11,894 7,929 11,794  60% 7,076 4,718
Tot RPS 39,499 34,659 4,841 68,326 56,405 11,921 82,297 74,794 7,503

Table 2. Low Load demand scenario for 33% RPS realistic referend& 88etFcase.



High Load Scenarios

The high load case has 290,000 GWh of RPS eligible electricity output in 2020 after accounting for
15,000 GWh of new CHP capacity, and 1,000 GWh of new behind the meter solar, which is not included

in the RP&ligible loa as assumed in the CARB memo. As above we provide two reference cases:
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are achieved and that high degrees of domestic generation are achieved for solar th@rél (
and wind (78%)).
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realistic case: (1) the out of state fraction of electricity is assumed to increase for solar thermal

and wind (90%, 60%-state respectivly); and (2) the 33% target is not to be achieved and has

been derated to 27% in 2020 with the remaining 6% to be covered by purchased RECs. This
assumption is made since the state has not been able to meet its existing RPS targets and due to

the recentCPUC ruling accepting unbundled and tradable RECs (TRECs). The reference RPS

case has a greater reliance on centralized power stations which are subject to longer lead times,
greater requirements for new transmission lines, and thus more project cartgirudelays and

project risk. Purchased RECs are assumed to be priced at $0.035/kWh.

The 33% FIT scenario represents aggressive increase of solar PV distributed generation. Existing levels of
production for other renewable technologies (biomass, geatta, small hydro, solar thermal and

wind) are assumed to be maintained at 2009 levels, while solar PV is ramped aggressively to about eight
times the 2020 reference level, with large reductions in geothermal, solar thermal and wind production
relative thereference scenario. The level of solar PV in 2020 is initially taken as 20% of the estimated

total load at 290,000 GWh or 58,000 GWh and is then adjusted to account fatamveasing

production level for other renewable sources.

Under this scenario, doestic production of natural gas fired electricity, coal, large hydro, and nuclear

are held flat from 2010 to 2020 with some reduction in imported electricity. To first order, all

employment differentials from 2009 are due to increasing renewable produgctnd all employment

changes from the 2020 reference cases to 2020 FIT case are due to shifts in the mix of renewable energy

sources. Renewable generation increases from an estimated 40 GWh in 2010 to 95 GWh in 2020.



Table 3. High Load demand sceador 33% RPS ideal reference and FIT 33% case.

Table 4. High Load demand scenario for 33% RPS ideal reference and FIT 33% case.

Employment

For each scenario, the annual production supplied by each source is projected and employmeityeiarfob
associated from each source for each year is calculated based on a recent clean energy employment study fror
the University of California (http://rael.berkeley.edu/greenjobs). Employment multipliers include two types of
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maintenance, and fuel purchase if applicable. Summing up ajlgals over the teryear period yields the total

number of jobyears for each scenario. The FIT case is thempaned to the reference 33% case.



