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Summary of Benefits 

In this analysis we estimate that the Feed-In Tariff (FIT) enacted by the Renewable Energy and Economic 

Stimulus Act (REESA) will have a range of economic benefits to the state of California over the next decade 

ǾŜǊǎǳǎ ŀ άōǳǎƛƴŜǎǎ-as-ǳǎǳŀƭέ ǎŎŜƴŀǊƛƻ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǎǳǇǇƭȅΦ  ²Ŝ ŦƛƴŘ ǘƘŀǘ ǘƘŜ CŜŜŘ-In Tariff will: 

¶ Create three times the number of jobs from 2011-2020.  This equates to generating about 280,000 

additional direct job-years or 28,000 job-years on average per year from 2011-2020 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. 

¶ 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 does not include any savings to the state in 

avoided unemployment benefits.   

¶ 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 REESA FIT provides a highly cost-ŜŦŦŜŎǘƛǾŜ ŀǾŜƴǳŜ ǘƻ ŀǎǎƛǎǘ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ŜŦŦƻǊǘǎ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ 

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 Feed-In Tariff (FIT), or a pre-specified 

electricity price paid to mid-sized clean energy distributed generation installations (1-20 MW) with rates set 

commensurate with the projected cost of generation.  Well-designed FIT programs are acknowledged to be the 

lowest cost way 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).   

CL¢ ǇǊƻƎǊŀƳǎ άƭŜǾŜƭ ǘƘŜ ǇƭŀȅƛƴƎ ŦƛŜƭŘέ ŦƻǊ ŘŜǾŜƭƻǇŜǊǎΣ ǎƛƴŎŜ ǘƘŜ CL¢ price is specified for years while the 

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 Incentive Program 

(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.   

 

 

Figure 1.  Schematic of current California state programs for solar electricity showing the 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.  Small (<1MW) and 
large (>20MW) estimates are based on business as usual (BAU) CARB projections while FIT driven distributed PV 
(between 1 and 20MW) estimate is based on projections from this work.   

 

!ǘ ǇǊŜǎŜƴǘ ǘƘŜ ǎǘŀǘŜΩǎ wt{ ǿƛƭƭ Ŧŀƭƭ ǿŜƭƭ ǎƘƻǊǘ ƻŦ ǘƘŜ нл҈ ǘŀǊƎŜt for 2010.  Currently, the state gets 13% of 

its energy from renewable sources, thus needs another 20% to come from renewable sources to reach 

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

2020, wholesale distributed generation (WDG) offers an excellent mechanism to build a cost-effective 

job-generating market because it can be implemented rapidly and builds market certainty.  Power from 

distributed generation sources benefit from being able to tap directly into 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 supply sources.  Without price and regulatory certainty over several years, developers lack 

ǘƘŜ ƛƴŎŜƴǘƛǾŜ ǘƻ ōǳƛƭŘ ŘƛǎǘǊƛōǳǘŜŘ ǎƻƭŀǊ t± ƛƴǎǘŀƭƭŀǘƛƻƴǎ ƛƴ ǘƘƛǎ ǎƛȊŜ ǊŀƴƎŜΦ  /ǳǊǊŜƴǘ άōŜƘƛƴŘ-the-ƳŜǘŜǊέ 

retail solar PV under the CSI/SGIP is unable to reach large volumes of energy production since 

ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŀǊŜ ǎƳŀƭƭ ŀƴŘ ǎƻƭŀǊ t± Ƙŀǎ ƴƻǘ ōŜŜƴ ŀōƭŜ ǘƻ ŎƻƴǘǊƛōǳǘŜ ƳǳŎƘ ǘƻ ǘƘŜ ǎǘŀǘŜΩǎ ŀƎƎǊŜǎǎƛǾŜ wt{ 

targets.  Moreover, programs such as the CSI subsidize wealthy ratepayers that can afford solar and can 

be difficult to implement in some applications (e.g. multi-unit housing).   

The proposed FIT will stimulate very significant in-state investment in WDG.  Significantly more jobs and greater 

tax revenues are projected than a business-as-usual renewable energy supply case since in the WDG case, 
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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 (<1MW) and large (>20MW) project size  

estimateǎ ŀǊŜ ōŀǎŜŘ ƻƴ ōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭ ό.!¦ύ /!w. ǇǊƻƧŜŎǘƛƻƴǎ ǿƘƛƭŜ άCL¢ ŘǊƛǾŜƴ ŘƛǎǘǊƛōǳǘŜŘ t±έ όōŜǘǿŜŜƴ м 

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 framework. 

¢ƘŜ CL¢ ǇǊƻǇƻǎŀƭ ƛǎ Ŧǳƭƭȅ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǎǘŀǘŜΩǎ ƘƛǎǘƻǊƛŎŀƭ ǎǳǇǇƻǊǘ ƻŦ ƭŜŀŘƛƴƎ ŜŘƎŜ ŜƴŜǊƎȅ ǇǊƻƎǊŀƳǎ ŀƴŘ 

ǿƻǳƭŘ ǎǘǊŜƴƎǘƘŜƴ ǘƘŜ ǎǘŀǘŜΩǎ ǇƻǊǘŦƻƭƛƻ ƻŦ ŎƭŜŀƴ ŜƴŜǊƎȅ ǇƻƭƛŎƛŜǎΦ  LƴƴƻǾŀǘƛǾŜ ƴŜǿ ŦƛƴŀƴŎƛƴƎ ǇǊƻƎǊŀƳǎ ǎǳŎƘ ŀǎ 

property assessment clean energy (PACE) 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 solar PV below 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 for 

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 kW ς though rapidly falling ς and a 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 employment 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 to 

pay higher electricity bills initially and having 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 electricity.   The 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 technological progress and 

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 REESA 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 sources 
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observed a large increase in employment initially, but this was counteracted by 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 of 

ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ŀƭǘŜǊƴŀǘƛǾŜǎ ŀǊŜ ŎƻƳǇŀǊŀōƭŜ ǘƻ ƻǊ ƴƻǘ ƳǳŎƘ ƳƻǊŜ ǘƘŀƴ ǘƘŜ άŀǾƻƛŘŜŘέ Ŏƻǎǘǎ ƻŦ ƛƴŎǳƳōŜƴǘ 

supply sources; and the levelized cost of solar PV has dropped dramatically in the past year.  Renewable energy 

sources such as biomass, solar PV, and 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 moving 

investment toward renewable energy as well as energy efficiency produces net employment 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 on residential systems and 

residential installed costs in 2007-2008 were much higher than current costs for 1-20MW sized 

distributed PV due to silicon supply shortages and lack of project scale.  The author also highlights the 

fact that renewable energy policy is rarely 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 targets medium scale commercial installations where costs have dramatically 

fallen in the past year (20-30% below the costs of current residential solar).  It is specifically designed to 

exploit the distribution and transmission benefits of distributed power.  Further, 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 output-based model including incremental costs to ratepayers, and revenue is 

estimated based on the investment requirements relative to a business-as-usual case of renewable energy 

supply assuming a 33% RPS target in 2020.  The FIT build out assumes all additional renewable resources 

required for a 33% RPS are provided by distributed solar PV ς a worst case cost scenario. The business-as-usual 

reference case is the California Air Resources Board (CARB) 33% scenario based on increased generation by 

geothermal, solar thermal and wind technologies (CARB-E3 2010).     

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

load case that differ based on the amount of Combined Heat and Power (CHP) and energy efficiency 
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implemented by 2020.    The FIT rate starts at $0.16 / kWh in 2011 and decrements 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 with Time-of-Day (TOD) adjustments for peak solar PV 

power output (CPUC-E3 2009, CAL SEIA 2010).   Installed costs for renewable energy sources are taken from 

2009 CEC estimates (Klein 2010), the NREL-Solar Advisor Model (NREL-SAM 2010), and market estimates. 

Low Load Scenarios 

The low load scenarios have 250,000 GWh RPS eligible electricity output in 2020 after accounting for 

30,000 GWh of new CHP capacity and 2000 GWh of new behind-the-meter solar, which is not included 

in the RPS-eligible load as assumed in the CARB memo.  This case also includes 24,000 GWh electricity 

ǎŀǾƛƴƎǎ ŦǊƻƳ ŜȄǇŀƴŘŜŘ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ǇǊƻƎǊŀƳǎΦ  άLƴ-ǎǘŀǘŜ ҈έ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ŦǊŀŎǘƛƻƴ ƻŦ ƻǳǘǇǳǘ ǘƘŀǘ 

is provided in-state, based on CEC 2009 data.  We provide two reference cases: 

ώLϐ ¢ƘŜ ά/!w. LŘŜŀƭ оо҈ wt{ ƭƻǿ ƭƻŀŘ ǊŜŦŜǊŜƴŎŜέ ŀǎǎǳƳŜǎ ǘƘŀǘ ǘƘŜ н020 RPS reference targets 

are achieved and that high degrees of domestic generation are achieved for solar thermal (97%) 

and wind (78%). 

ώLLϐ  ¢ƘŜ ά/!w. wŜŀƭƛǎǘƛŎ оо҈ wt{ ƭƻǿ ƭƻŀŘέ ǊŜŦŜǊŜƴŎŜΦ  ¢ǿƻ ŀŘƧǳǎǘƳŜƴǘǎ ƘŀǾŜ ōŜŜƴ ƳŀŘŜ ŦƻǊ ǘƘŜ 

realistic case: (1) the out of state fraction of electricity is assumed to increase for solar thermal 

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

been de-rated 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 recent CPUC 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 construction delays 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, geothermal, small hydro, solar thermal and 

wind) are assumed to be maintained at 2009 levels, while solar PV is ramped aggressively to about 

seven times 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 
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estimated total load at 250,000 GWh or 50,000 GWh in 2020 and 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 reduction 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.  

 

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

 

 

Table 2.  Low Load demand scenario for 33% RPS realistic reference and FIT 33% case.  
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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 RPS-eligible load as assumed in the CARB memo.  As above we provide two reference cases: 

ώLϐ ¢ƘŜ ά/!w. LŘŜŀƭ оо҈ wt{ ƘƛƎƘ ƭƻŀŘ ǊŜŦŜǊŜƴŎŜέ ŀǎǎǳƳŜǎ ǘƘŀǘ ǘƘŜ нлнл wt{ ǊŜŦŜǊŜƴŎŜ ǘŀǊƎŜǘǎ 

are achieved and that high degrees of domestic generation are achieved for solar thermal (97%) 

and wind (78%). 

ώLLϐ ¢ƘŜ ά/!w. wŜŀƭƛǎǘƛŎ оо҈ wt{ ƘƛƎƘ ƭƻŀŘέ ǊŜŦŜǊŜƴŎŜΦ  ¢ǿƻ ŀŘƧǳǎǘƳŜƴǘǎ ƘŀǾŜ ōŜŜƴ ƳŀŘŜ ŦƻǊ ǘƘŜ 

realistic case: (1) the out of state fraction of electricity is assumed to increase for solar thermal 

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

been de-rated 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 recent CPUC 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 construction delays 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, geothermal, 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 the reference 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 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 some reduction 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 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.  
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Table 3.  High Load demand scenario for 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 employment in job-years 

associated from each source for each year is calculated based on a recent clean energy employment study from 

the University of California (http://rael.berkeley.edu/greenjobs).  Employment multipliers include two types of 

ŘƛǊŜŎǘ ƧƻōǎΥ άŘŜǇƭƻȅƳŜƴǘέ Ƨƻōǎ ƛƴ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊƛƴƎΣ ŀƴŘ άƻƴƎƻƛƴƎέ Ƨƻōǎ ƛƴ ƻǇŜǊŀǘƛƻƴǎΣ 

maintenance, and fuel purchase if applicable.  Summing up all job-years over the ten-year period yields the total 

number of job-years for each scenario.  The FIT case is then compared to the reference 33% case.   


