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Executive Summary

This paper frames the ongoing debate about federal support 
for the solar sector in California by comparing subsidies that 
contributed to the recent growth in distributed solar power 
generation to those that contributed to nuclear technology’s 
early traction as a significant portion of California’s energy 
infrastructure over the last half century.

Using data culled from academic literature, government docu-
ments and NGO sources, we conclude that California-based 
nuclear energy received slightly higher levels of federal 
subsidies than distributed solar in their respective early days of 
generation, as seen in Chart 1. 
 
Over its history as a significant California energy source, the 
nuclear power industry has received four times more subsidies 
than the California distributed solar industry and has had six 
times longer to mature with the assistance of such subsidies, as 
seen in Chart 2. 

Significantly, the nuclear industry has benefited from 
unwavering support in the form of the Price-Anderson 
Act, which caps the liability of nuclear power producers 
in the event of an accident. The Price-Anderson Act was 
originally supposed to be authorized for only ten years, 
while nuclear developers sought to prove safety and 
reliability, but has been continuously reauthorized since its 
passage in 1957. 

This study finds that, over the last half century, California’s 
nuclear power suppliers have received over $8.21 billion in 
federal support. By contrast, the federal solar investment 
tax credits are slated to revert from 30 percent to 10 
percent of initial system costs in 2016. In the context of 
the recent closure of the San Onofre Nuclear Generating 
Station at the same time that distributed solar is beginning 
to comprise a significant portion of the installed genera-
tion capacity in California (as seen in Chart 3), it remains 
to be seen if distributed solar will continue to have the 
same support that nuclear has enjoyed since its inception 
more than a half century ago. 

Chart 1:  
California’s Share of Federal Subsidies: Nuclear (1963-1967) and Solar (2007-2011)

Cumulative subsidies in millions of 2012 Dollars
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Chart 2:  
Cumulative Federal Subsidies to California Energy Sources for In-State Consumption (1963-2012)

Chart 3:  
Percent of California Energy Capacity
Installed capacity (MW)
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Introduction

In recent years, innovations and price declines in distributed 
solar and its financing have contributed to the rapid expansion 
of solar energy on residential, commercial and government 
rooftops, lawns and parking lots throughout California and 
across the country. Meanwhile the closure of San Onofre has 
reduced California’s nuclear generation capacity by almost 
50 percent to roughly 10 percent of California’s total energy 
generation (based on the actual energy produced in state) 
and approximately 3 percent of California’s total megawatt 
capacity (based on the state’s total production assets).3 In the 
context of these recent market developments, many observers 
lose sight of how important public support has been, and 
continues to be, in shaping our energy landscape. In fact, 
no energy technology in our country’s history has gained 
significant market traction without subsidies from the federal 
government.4 

Energy technologies in California are no exception. Federal 
subsidies were necessary to the early growth of the nuclear 
industry and have been vital to the more recent growth of 
the distributed solar industry. The difference is that, just like 
the monk in the desert who endures as a saint centuries later, 
the support for nuclear energy in California has stretched 
far beyond its early days. The implications of this analysis 
have repercussions for California’s future energy policy, from 
the beaches of San Onofre to the coastal range near Diablo 
Canyon, from the Golden State’s missions to its transmission 
lines, and everywhere in between. 

Over the centuries, Sicilian Catholics have prayed to Saint 
Onofrio1 (the Italian equivalent of San Onofre), a monk who 
roamed the Egyptian desert in the fourth century, for help 
recovering lost items.2 In the wake of Southern California 
Edison’s recent decision to “permanently retire” the San 
Onofre Nuclear Generating Station, this Sicilian tradition has 
taken on new meaning. As Saint Onofrio helps people recover 
what is lost, so the San Onofre Nuclear Generating Station is 
a useful symbol for Californians looking to recover the little 
known history of incentives that continue to shape our energy 
landscape. 

This report looks back at the federal energy subsidies vital 
to the traction of nuclear technology as a significant portion 
of California’s energy infrastructure since 1963, when the 
Humboldt Bay Nuclear Power Plant came online and the 
modern contours of California’s statewide generation profile 
emerged. The report also examines the federal subsidies that 
have been vital to the recent growth in distributed solar power 
generation during a period of rapid change in California’s 
energy landscape.
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Taking Jefferson Local:  
A Note on State-Level Subsidies

In 2011, DBL Investors published a report entitled What Would 
Jefferson Do?: The Historical Role of Federal Subsidies in 
Shaping America’s Energy Future. The paper illustrated the 
crucial role that federal subsidies have played in supporting 
emerging energy technologies and driving economic growth 
for the past 200 years. The goal of this paper is to build off 
the work done in What Would Jefferson Do? with a focus 
on federal subsidies to the nuclear and solar energy sectors 
in California. While not part of this analysis, it is important 
to note the significant role that state policies have played in 
shaping California’s energy profile. For example, state-level 
subsidies have supported both renewable energy generation, 
as with the California Solar Initiative and the New Solar Homes 
Partnership, as well as conventional energy production, as 
with the state’s favorable treatment of oil and gas severance 
assessments.5 Beyond subsidies, other state-level policies 
like the renewable portfolio standard, net metering, and cap 
and trade have also affected California’s energy landscape. 
And yet, all such policies operate within a context created 
by federal policy. As such, this addendum to What Would 
Jefferson Do? focuses on federal incentives for California 
energy and lays the groundwork for a future examination of 
state-level energy subsidies. 

Download What Would Jefferson Do? at:

www.dblinvestors.com/resources-reports
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Nuclear Power in the 1960s: 
A Different Kind of California Steamin’

customers and/or shareholders of the plant’s owner, Southern 
California Edison, will pay for San Onofre’s decommissioning 
remains uncertain but it is sure to be large. The parent 
company, Edison International, has estimated the cleanup 
will cost close to $4.1 billion, $3.5 billion of which has 
already been collected from California residents by imposing 
surcharges on electric bills.13 The retirement of San Onofre 
is due to problems related to a $670 million steam generator 
overhaul, the cost of which is being passed on to ratepayers.14 
Additionally, since the 2012 shutdown, Southern California 
Edison has spent over $500 million on repairs and purchasing 
replacement power.15 

Although quantifying the ultimate cost of San Onofre’s 
decommissioning is important in considering the full price 
of nuclear power, this paper leaves such quantifying to the 
California Public Utilities Commission. Instead, this paper 
builds off the analytical foundation laid by Marshall Goldberg, 
a preeminent energy analyst and consultant, who quantified 
the federal subsidies that supported nuclear electricity 
generators from 1947-1999, including the cost of regulation, 
civilian R&D and liability risk shifting enabled by the 
Price-Anderson Act.16 

This report also counts the more recent subsidies that 
nuclear power has received for decommissioning trust 
funds as outlined in annually published Congressional Joint 
Committee on Taxation ( JCT) reports.17 Finally, in order to 
determine California’s share of national energy subsidies we 
sourced Energy Information Administration (EIA) statewide 
consumption data, by energy source going back to 1963.18

Based on California’s share of the national electric consump-
tion budget, our analysis reveals that California’s nuclear 
power suppliers have benefited from over $8.21 billion (in 
2012 dollars) in subsidization over the last half century.19 
Recent support can primarily be attributed to the liability cap 
nuclear generators enjoy under federal law and reduced tax 
rates on nuclear decommissioning trust fund earnings.20 On 
an annual basis, these subsidies are conservatively valued at 
$164.1 million (in 2012 dollars) in taxpayer-funded support to 
the state’s current and former nuclear energy generators. 

Our examination of federal subsidies for nuclear power in 
California begins with the Price-Anderson Nuclear Industries 
Indemnity Act. Passed in 1957, the Price-Anderson Act 
catalyzed a new era of power generation in the United States. 
The new law limited the insurance costs for power plants by 
shifting a portion of the liability for a nuclear accident from 
plant operators to taxpayers, “thus removing a substantial 
(and perhaps insurmountable) barrier to nuclear power plant 
development.”6  

Despite years of federally-funded research and development, 
including almost $6 billion (in 2012 dollars) in 1953, which 
represents over one percent of the entire federal government’s 
expenditure that year,7 there were zero privately-owned 
nuclear power generators in the United States prior to 1957. 
By contrast, in 1965, just eight years after the Price-Anderson 
Act became law, there were 13 nuclear reactors in operation 
and today there are 104 nationwide.8 Congressional testimony 
at the time of passage confirmed the importance of the Price- 
Anderson Act. For example, the Edison Electric Institute, a 
national association of shareholder-owned electric companies, 
noted, “In our opinion, no utility company or group of compa-
nies will build or operate a reactor until the risk of nuclear 
accidents is minimized.” 9

In California, the Price-Anderson Act and the enormous 
“on-budget” expenditures for research and development 
(R&D) that have flowed to nuclear technology since its 
conception enabled the construction of four utility scale 
nuclear power plants between 1963 and 1986.10 California’s 
second generation of nuclear production came online between 
1983 and 1986, when Units Two and Three of the San Onofre 
plant opened and Units One and Two of the Diablo Canyon 
plant came online. California also sources a portion of its 
energy from the Palo Verde Nuclear Plant in Arizona.11 
Before the San Onofre plant was closed, nuclear energy made 
up roughly 20 percent of energy generated in California (see 
Exhibit A).12

On June 7, 2013, Southern California Edison announced 
that it would “permanently retire” units Two and Three of the 
San Onofre Nuclear Generating Station. The exact cost that 
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Exhibit A:

The Many Facets of California’s Energy Generation: A Twenty Year Look

CA Net Electricity Generation by Conventional Energy Source, 1990-2011
(EIA Data, Total Electric Power Industry)
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Distributed Solar Power Generation: 
Plenty of Sun at the Hotel California 

We do not attempt to estimate the percentage of R&D 
investments that can be categorized as a direct subsidy to 
the distributed solar power sector in California. Instead, as 
with our analysis of the subsidies nuclear power has received, 
beginning with its California origins in 1963, we begin our 
quantitative analysis of subsidies to distributed solar in 2007, 
when the industry as we know it today began to emerge. Our 
quantitative analysis focuses on the most important federal 
subsidies that have supported a rapid increase in the installed 
base of distributed solar energy: the federal Investment 
Tax Credit (ITC) and the 1603 Treasury Grant Program 
(2009-2011).
 
The ITC was first passed as part of the Energy Policy Act 
of 2005. Since 2006, owners of solar generation facilities 
have been eligible for a tax credit of up to 30 percent of their 
system installation costs, although the credit for residential 
system owners was capped at $2,000 until 2009.23 The 1603 
Treasury Grant Program became law as part of the American 
Recovery and Reinvestment Act in 2009. This temporary 
program authorized the federal government to provide solar 
and other renewables developers an upfront grant rather than 
a tax credit in the amount of the portion of their project that 
would have been eligible for the ITC. 

The ITC’s impact on residential, commercial and utility scale 
solar across the country has been substantial. According to 
the Solar Energy Industry Association (SEIA), a national 
trade association that compiles solar statistics, the ITC has 

“helped solar installations grow nearly 3,000 percent since the 
ITC was implemented in 2006.”24 Similarly, the temporary 
Treasury Grant Program has been instrumental in accelerating 
the deployment of solar since 2009, with awards granted to 
over 23,000 PV projects that catalyzed over $30 billion in 
investment from private, regional, state, and federal sources as 
of November 2011 (see Exhibit C).25

The solar power industry emerged after significant direct and 
indirect research and development investment from the public 
and private sectors. Management Information Services, a 
Washington D.C.-based economic research and management 
consulting firm, estimates that from 1950 to 2006, NASA 
spent nearly $1 billion (in 2010 dollars) on R&D devoted to 
solar.21 As What Would Jefferson Do? explains, early govern-
ment support for solar energy was critical to its commercial-
ization, although on the whole it was a much smaller amount 
than the funding directed to conventional sources. Exhibit 
B shows the breakdown of Department of Energy (DOE) 
spending by energy source from FY2001 to FY2010.22 While 
DOE only distributes a small portion of the government’s 
overall energy R&D dollars, it is noteworthy that R&D 
spending for renewables remains significantly smaller than for 
nuclear and gas, despite the fact that by 2001 nuclear, oil and 
gas were mature power sources.

Exhibit B:

DOE Energy Funding:  
Something Old, Something New

DOE Energy Technology Share of Funding,  
FY2001-2010

Source: Congressional Research Service
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Exhibit D illustrates the ITC’s correlation with the 
growth of commercial and distributed solar installations in 
California.26,27

Despite the ongoing impact of the ITC, today’s solar industry 
is nascent, starting from a small base, and still accounts for less 
than one percent of electricity generation in California each 
year.28 It is worth noting, however, that the young distributed 
solar industry already supports 11,000 jobs in California.29

Against this backdrop we determined the size of the ITC 
subsidy to distributed PV solar in California by examining 
unit price and installed capacity data compiled by the Cali-
fornia Solar Initiative for distributed installations within 
the customer base of the three investor-owned California 

Exhibit C:

U.S. Solar Energy Growth:  
The Early Years

U.S. Solar Electric Installations
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Exhibit D:

Early 21st Century California Energy:  
Solar on the Rise

Source: SEIA. Source: CSI.

utilities—Pacific Gas and Electric (PG&E), Southern 
California Edison (SCE) and San Diego Gas & Electric 
(SDG&E)—which together serve the majority of California’s 
energy users. The system cost totals captured by the data 
set make it possible to estimate each project’s ITC or 1603 
grant eligibility. We then used data on the annual installed 
capacity (in MW) of distributed solar projects compiled by 
the Solar Energy Industry Association to expand our analysis 
to ratepayers throughout California.30 
 
Our analysis reveals that over the life of the ITC and the 1603 
Treasury Grant Program, projects in California accrued $2.17 
billion in tax credits or direct payments from investment in 
distributed solar systems between 2007 and 2012. 
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Analysis & Discussion: 
A Tale of Two Energy Sources

There are a number of ways to compare the subsidies that 
nuclear and solar energy in California have received over the 
last half century. The first is in cumulative terms, as depicted in 
Exhibit E. 

Cumulative Federal Subsidies to California Energy Sources for In-State Consumption (1963-2012)

Source: JCT and 
Goldberg Op. Cit.

Exhibit E:

Nuclear and Solar Federal Subsidies in California:  
What a Difference a Half-Century Makes

As one would expect, the temporal scope of analysis has a 
significant effect on the cumulative total for each subsidy. 
Nuclear has had more years over which to accumulate subsi-
dies and therefore solar has a long way to go before reaching 
nuclear’s cumulative total.

Cumulative subsidies in millions of 2012 Dollars
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Comparing Subsidies in the Early Days
 
When comparing the size of federal spending on energy 
technologies it is important to consider the stage of each 
industry’s progression as well as the policy goals driving 
such federal support. As is reflected in Exhibit E, comparing 
today’s nuclear power subsidies with subsidies for distributed 
solar is difficult, as the nuclear industry has been producing 
power in California for a half century while solar energy is 
just emerging. Thus Exhibit F compares the subsidies that 
flowed to the nuclear and distributed solar industries during 
their first five years as energy generators in California. As 
Exhibit F demonstrates, the nuclear industry enjoyed a level of 
subsidy (adjusted to 2012 dollars) in its infancy unmatched by 
distributed solar many decades later.

Exhibit F:

These Are the Good Old Days:  
Federal Subsidies to California Nuclear and Solar Energy in Their Early Years

California’s Share of Federal Subsidies: Nuclear (1963-1967) and Solar (2007-2011)

Source: JCT and 
Goldberg Op. Cit.

Exhibit F demonstrates the similar growth trajectory of 
subsidies for solar and nuclear energy generation in their 
respective first five years as significant energy technologies in 
California. The question remains whether the federal govern-
ment’s support for distributed solar energy will continue to 
resemble its unwavering support for nuclear power.31 The ITC 
is currently set to be reduced from 30 percent of cost to 10 
percent of cost in 2016 and it is unclear if it will be extended.
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California on Our Mind: 
Looking at Our Past and Finding Our Future

storage for renewable power sources will also increase the 
usable MWh produced by each solar system and help solar 
extend into more base load applications.
 
Exhibit G demonstrates the trend in California’s installed 
base of electricity production assets due to massive growth 
in the solar industry, San Onofre’s decommissioning and the 
absence of any new nuclear capacity in California since the 
1980s. A solar energy system’s only required fuel source is the 
sun, which by nature is only available for part of the day.  Thus 
the amount of energy a MW of solar produces is necessarily 
less than what a MW of a more conventional technology, like 
nuclear, will produce.34 While nuclear was about 3 percent 
of capacity in the state in 2012, it still generated roughly 10 
percent of the energy.35 As California moves toward achieving 
its renewable energy goals, solar will become an increasingly 
large portion of the state’s generation capacity, while nuclear 
will decrease in proportion to the generating capability in the 
state.

Nuclear energy has played a crucial role in delivering power 
to Californians over the last 50 years and has become a 
significant base load power source.32 While during this time 
the ratio of federal subsidies per megawatt hour (MWh) of 
generation for nuclear has declined precipitously, in its early 
years, nuclear enjoyed very high subsidies per MWh. For 
example, California’s nascent nuclear industry received over 
$600/MWh in 1963, the first year for which we are including 
data.33 Over time, this ratio has declined as nuclear has 
matured; we anticipate a similar decline for solar as systems 
whose installation was subsidized continue to produce power 
for 30 years without further subsidization or decommissioning 
costs. In addition, financing cost reductions will lead to 
unsubsidized solar systems being built, further reducing the 
subsidies per MWh. Tellingly, federal dollars per new MWh 
of capacity for distributed solar installations are infinitely 
lower than for nuclear as solar subsidies help create new 
capacity while nuclear subsidies are perpetuities that support 
established plants (there has been no new nuclear capacity 
installed in California since the 1980s). Affordable energy 

Exhibit G:

When Past Meets Future: The Changing Role of Two California Energy Sources

Percent of California Energy Capacity
Installed capacity (MW)

Source: Nuclear cumulative data 
from California Energy Almanac; 
Solar MW totals extracted from 
SEIA and CPUC reports.36
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Conclusion: 
Finding a Way Forward
 

the government has increased (and will continue to increase) 
over time. By contrast, the solar investment tax credit is slated 
to revert from 30 percent of initial system costs to 10 percent 
in 2016, and the policy environment in our nation’s capital 
makes its reauthorization highly uncertain.41 

As the San Onofre Nuclear Generating Station is retired, the 
federal government’s varying treatment of nuclear subsidies 
and solar subsidies would lead any Sicilian to ask Saint 
Onofrio a very pointed question: Acknowledging Saint Onof-
rio’s knack for finding things, Californians should ask the Saint 
why the closing of his namesake’s nuclear plant hasn’t helped us 
find a new focus on the rationale behind subsidizing mature and 
declining energy sources and why we have not sought to level the 
playing field for new, clean energy entrants.

In light of Governor Jerry Brown’s ambitious goal of 12 giga-
watts of installed distributed energy generation capacity by 
2020,42 it is important to remember that each dollar of subsidy 
for a traditional energy source effectively lowers the cost of 
generation for an entrenched industry. In the context of the 
federal government’s embedded subsidies for nuclear facilities 
and fossil fuel production, as well as potentially expiring 
federal renewable energy subsidies and very little consensus on 
energy policy in Washington, the responsibility rests heavily 
on California to support the Golden State’s transition to clean 
renewable power. California should take a cue from Saint 
Onofrio and find what has been lost in over half a century 
of energy subsidies: an appropriate balance between policies 
that support our energy sources of the future and past policies 
that linger and distort the true cost and benefits of current 
energy generation. Addressing these questions may at times 
be unpopular and fail to confer immediate sainthood on those 
who do, but future generations will be better off when our 
energy perspective which has been lost is found. 

This analysis puts into perspective the change we are seeing 
across California’s energy landscape and highlights the simi-
larities and differences in how our federal policies treat and 
affect California’s nuclear power and distributed solar indus-
tries. The nuclear power industry has received four times more 
subsidies than the distributed solar industry and has had six 
times longer to mature. As explained in What Would Jefferson 
Do?, nuclear and solar (and oil and gas, for that matter) have 
all received significant energy subsidies during their early days. 
This pattern is reflected in California during the timeframe 
of this analysis within which nuclear energy and distributed 
solar received fairly comparable levels of subsidies in their 
respective early days.

Significantly, despite our continuing federal investments in 
nuclear power, no new nuclear reactors have been built in 
California since 1986. In contrast, the federal solar investment 
tax credit has been crucial to stimulating more than one 
gigawatt of solar generation (both distributed and utility scale) 
that was installed in California during 2012 alone37—new 
capacity that comes without multibillion dollar decommis-
sioning costs and with, as stated above, 11,000 new jobs.

Another important difference between nuclear and solar is 
that the Price-Anderson Act was originally only supposed to 
be authorized for ten years while nuclear developers sought 
to prove safety and reliability. The original Price-Anderson 
Act Senate report justifies the Act’s 10-year sunset provision 
saying that, by then, “. . . the problem of reactor safety will be 
to a great extent solved and the insurance people will have 
had an experience on which to base a sound program of their 
own.’’38

And yet, perhaps due to the potential for massive public costs 
in the event of a disaster, such as the estimated $250 billion 
public cost for the cleanup after the accident at the Fukushima 
nuclear power plant in Japan,39 the Price-Anderson Act 
remains in place 56 years later and authorized through 2020.40 
As cities and towns in the coastal regions near California’s 
nuclear installations become more populated, the subsidy asso-
ciated with shifting liability away from the operator and on to 
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Appendix

Explanation of Quantification of Nuclear Subsidies

Our quantification of nuclear subsidies in California relies 
on analysis by Marshall Goldberg. As stated in What Would 
Jefferson Do?, “Goldberg includes principally the cost of 
regulation, civilian R&D, and liability risk shifting (the 
Price-Anderson Act), while also taking into account both 
payments from the government to industry and government 
receipts from industry- thus coming up with a net annual 
figure for every year from 1947 to 1999.” Like What Would 
Jefferson Do?, we then use a median of $800 million based 
on the final years of the Goldberg analysis to conservatively 
project his data forward to 2012. The report also considers 
the more recent subsidies that nuclear power has received 
for decommissioning trust funds as outlined in annually 
published Congressional Joint Committee on Taxation reports. 

Data Sources

Consolidated data behind the charts created for this report 
are all on file with the authors and available upon request. In 
addition to the data used in What Would Jefferson Do?, the 
following data sources were used:

• California Public Utilities Commission: California Solar 
Initiative Annual Program Assessments (2007-2012)

• Energy Almanac of CA.gov: Database of California Power 
Plants (2012)

• Energy Information Administration: Energy Review 
(1963-2011)

• Solar Energy Industry Association: US Solar Market 
Insight (2013)

• The Joint Committee on Taxation: Estimates of Federal  
Tax Expenditures (2000-2014)
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