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ExEcuTIVE SUMMARY

By 2020, California will require that one-third of electricity consumed in the state be generated from renewable
sources. California has also pledged to reduce its greenhouse gas emissions by 40 percent below 1990 levels by 2030
and by 80 percent below 1990 levels by 2050. This paper examines the Golden State’s history of renewable-energy
mandates, as well as its carbon cap-and-trade program; its tiered system of electricity pricing; how prices vary by
county; and the impact of energy prices on households. Key findings include:

1. Rising Prices. California households’ electricity prices have risen as a result of the state’s renewable-energy
mandates and carbon cap-and-trade program—and will likely continue to rise at an even faster rate in coming
years.

2. A Regressive Tax. The aforementioned policies have created a regressive energy tax, imposing proportionally
higher costs in certain counties, such as California’s inland and Central Valley regions, where summer electric-
ity consumption is highest but household incomes are lowest.

3. Energy Poverty. In 2012, nearly 1 million California households faced “energy poverty”—defined as energy
expenditures exceeding 10 percent of household income. In certain California counties, the rate of energy
poverty was as high as 15 percent of all households.

To alleviate current inequities, California legislators should:

1. Conduct a Cost-Benefit Review. Commission a comprehensive, impartial cost-benefit analysis of the state’s
energy policies. Do the benefits of California’s proposed greenhouse gas reductions—which, even if realized,
will negligibly affect global emissions and climate—outweigh their considerable and rising cost to local busi-
nesses and households, particularly low-income Californians?

2. Make the State’s Tariff Structure More Fair. Impose a greater share of the burden of renewable mandates
on wealthier households and avoid over-allocating fixed-utility costs to low-income households, which are
least likely to participate in California’s subsidized rooftop solar photovoltaic programs.
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LEss CARBON,

HIGHER PRICES
How CALIFORNIA'S CLIMATE POLICIES
AFFECT LOwER-INCOME RESIDENTS

Jonathan A. Lesser  INTRODUCTION

alifornia has consistently been at the forefront of U.S.

energy policy, including aggressive efforts to promote

renewable generation, discourage consumption, and

create a “low-carbon” economy. By 2020, California
will require that one-third of electricity consumed in the Golden
State be generated from renewable sources.'

Not only is electricity purchased from renewable sources by the
state’s utilities more expensive than electricity purchased in the
wholesale market; California requires utilities to adopt rate struc-
tures that raise the price of electricity as consumption increases.
The state is also home to a carbon cap-and-trade program aimed
at reducing its greenhouse gas (GHG) emissions by 80 percent be-
low 1990 levels—roughly 433 million tons of CO, equivalent—
by 2050.2

Though transportation is Californias largest source of GHG
emissions, electricity generation currently accounts for about one-
fourth of total emissions. In April 2015, Governor Brown issued
an executive order mandating that the state achieve at least half its
GHG reduction goal—a 40 percent cut in GHG emissions below
1990 levels—by 2030.° Californias GHG emissions-reduction
program has already increased wholesale electricity prices and is
causing upward pressure on retail prices. As cap-and-trade demands
still-greater emissions cuts, it will increasingly affect electricity
generators and major industrial firms. Further, California has
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implemented policies that have resulted in higher
prices for motor fuels, including gasoline and diesel.*

As a result of the state’s green-energy policies,
Californians’ electricity bills have risen and appear
likely to continue rising significantly.” Section I
summarizes these green-energy policies. Section
IT discusses the state’s electricity-pricing policies.
Section III evaluates household electricity and nat-
ural gas spending by county. The paper concludes

with policy recommendations.

[. CALIFORNIA'S RENEWABLE
PORTFOLIO STANDARD: A BRIEF
HISTORY

California’s numerous energy policies—designed to
transform the state into a “low-carbon” economy—
primarily target electricity supply and demand.
The state’s 2013 Integrated Energy Policy Report
declares: “California continues to lead the nation
in designing and implementing innovative policies
and strategies to use energy more efficiently, replace
fossil fuels with renewable resources, and develop the
power infrastructure needed to deliver safe, reliable,
and affordable energy to consumers and businesses
throughout the state.”

The supply and cost of electricity in California are
affected by public programs designed to incentiv-
ize development of renewable sources: subsidies to
encourage development of solar photovoltaic (PV)
power at residential and commercial locations;”
“feed-in” tariffs to encourage small (less than 3
megawatts [MW] capacity) PV and bioenergy re-
sources; a carbon cap-and-trade program to reduce
GHG emissions;® and, most significantly, a renew-

able portfolio standard (RPS) mandate.

Before Californias RPS

California is not unique in its RPS mandate: 29
states, as well as the District of Columbia, have
one.” Such states require utilities to supply increas-
ing percentages of retail electricity from renewable
sources.'” RPS mandates make electricity more ex-
pensive. When retail consumers subsidize electricity
supplies at above-market costs, retail prices inevita-
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bly rise, even if the fuel is “free.” California—which
requires that 25 percent of the state’s electricity
consumption be produced from renewable sources
by 2014-16 and 33 percent by 2020—is home to
America’s most aggressive RPS mandate.

Renewable generation in the Golden State is noth-
ing new. Hydroelectric dams have operated in Cali-
fornia for more than a century." Since 1960, the
state has also generated electricity from geothermal
sources. Such resources confer the advantage of sup-
plying electricity around the clock, especially when
demand (and the value of electricity) is greatest.'

The U.S. Public Utilities Regulatory Policy Act
(PURPA) of 1978," which required electric utilities
to purchase power from so-called qualifying facili-
ties (QFs), made California a magnet for renewable-
energy development, especially wind power, and
later, solar power. Because California did not have
competitive wholesale power markets in the late
1970s—these would not arise until after the 1992
Energy Policy Act'“—state regulators established
prices based on “utility-avoided” costs (the costs
that regulators estimated thar utilities would other-
wise pay for electricity)." Such estimates were based
on the cost to construct new fossil-fuel generators,
typically coal- or gas-fired, as well as projected fuel

costs 10-30 years into the future.

PURPA promoted the construction of thousands of
wind turbines in California, with state regulators cre-
ating additional incentives to encourage smaller re-
newable facilities. Regulators developed three types of
“standard-offer” contracts, with standard-offer-four
(SO4) contracts the most notable. SO4 contracts es-
tablished remarkably generous fixed electricity prices
for small—typically, wind—generators: in Septem-
ber 1983, SO4 contracts hit the market, unleashing a
torrent of QF capacity; by April 1985, however, SO4

contracts were withdrawn from the market.

SO4 contracts gave developers fixed energy pay-
ments for ten years and, more important, fixed-
capacity payments for ten to 30 years. Taking ad-
vantage of such contracts, as well as a 10 percent
investment-tax credit for wind and solar genera-



Figure 1. Abandoned Wind Turbines, Tehachapi Pass, California

Source: http://webecoist. momtastic.com/2009/05/04/10-abandoned-renewable-energy-plants

tion under the 1978 Energy Tax Act,'® developers
erected thousands of wind turbines that blighted
California’s landscape (Figure 1), while producing
so little energy as to be derided as “PURPA ma-
chines.”"” In 1987, in comments submitted to the
Federal Energy Regulatory Commission (FERC),
Pacific Gas & Electric (PG&E) projected annual
energy overpayments to SO4 QFs at $467 mil-
lion in 1990 and $5 billion for the ten-year, fixed-
price period to 1997. By 1990, PG&E projected
total QF overpayments at $857 million—which,
PG&E estimated, would raise its retail electricity
rates by at least 7 percent.'®

Californias RPS

California first enacted an RPS mandate in 2002,
with the passage of Senate Bill 1078: investor-
owned utilities (IOUs) were required to procure 20
percent of retail customers’ electricity consumption
from renewable sources by 2010, including from
small (less than 30 MW capacity) hydroelectric

plants;" from bioenergy facilities burning of wood,

agricultural waste, and garbage; from wind turbines;
and from PV sources. Utilities that failed to comply
faced monetary penalties.

In 2006, IOUs were required to use feed-in tariffs
to encourage customer-owned PV and bioenergy
resources to generate electricity.”” In 2008, Gover-
nor Schwarzenegger expanded the RPS mandate by
executive order, raising the renewable energy goal to
33 percent of electricity consumption by 2020*'—
making California's RPS mandate the most strin-
gent among states without significant in-state (or
close proximity to) hydroelectric generating capac-

ity.22

Before 2011, California’s publicly owned utilities
(POUs), such as the Los Angeles Department of
Water and Power (LADWP), were exempt from
the state’s RPS mandate. In 2011, Governor Brown
signed SB 2 (1X), requiring POUs to meet the same
RPS goals as California’s IOUs. In 2012, Governor
Brown signed SB 1332, requiring POUs to estab-
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lish feed-in tariffs, too. In
January 2015, Governor
Brown proposed further
increasing the state’s RPS

Figure 2. California’s Rising Wind and Solar Generation
and Surging Residential Electricity Prices

mandate to 50 percent of

total electricity consump-
tion by 2030.7

California’s RPS mandate
contains interim goals as
well. In 2013, it man- 10

dated that 20 percent of
electricity sold by IOUs,

POUs, and retail sup- 5 s

pliers be generated from
renewables; for 2014-16,
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it mandates 25 percent.* : :
In 2013, IOUs obtained 04 05 06
an average of 23 percent
of generating supplies
from renewable sources.” California expects PV
power to account for roughly half of total renewable
generation by 2020.%

During Californias ongoing multiyear droughrt,
hydroelectric generation fell from nearly 43,000
gigawatt-hours (GWh) in 2011 (more than 20 per-
cent of state generation) to 16,000 GWh (about
8 percent) in 2014—with qualifying small hydro-
electric facilities generating just over 2,400 GWh.””
The state’s geothermal resources typically produce
12,000-13,000 GWh of electricity annually, but
such generation is slowing, too, as reservoirs are
depleted. Since 2002, generation from biomass fa-
cilities, which also produce electricity around the
clock, has remained relatively steady, at around

6,000 GWh annually.”®

Rising Wind and Solar-Generation Capacity

In contrast with California’s declining hydroelectric
generation and steady geothermal and biomass gen-
eration, its wind and solar generation have expanded
rapidly. In 2004, wind and solar facilities accounted
for less than 5,000 GWh, or about 2.5 percent, of
total electricity. By 2014, wind and solar production
had climbed to about 24,000 GWh, or 12 percent
of total electricity generation. Wind generation is

July 2015
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now the largest qualifying renewable source under
California’s RPS mandate. (Solar-power generation,
which has soared by more than 1,700 percent since
2004, is likely to surpass wind generation in the
next few years.)

Partly to meet such mandates, California’s aver-
age residential electricity prices have increased
significantly (Figure 2): the cost of acquiring
energy from renewable sources is far higher than
the market price of power. Further, because
most wind and solar generation is developed in
remote locations, California’s utilities have con-
structed hundreds of miles” of new high-voltage

transmission lines, whose costs are passed on to
households.*

Despite projections of imminent cost-compet-
itiveness with fossil fuels, renewable generation
continues to be considerably more expensive.
In 2013, the average cost of new renewable
generation acquired by California’s three ma-
jor electric utilities—PG&E, Southern Califor-
nia Edison (SCE), and San Diego Gas & Elec-
tric (SDG&E)—was 13.8 cents/kWh, or $138/
MWh, according to the California Public Utility
Commission (CPUC).?' During 2003-13, overall



average cost of renewable generation acquired by
the aforementioned utilities rose by 55 percent,
from $54/MWh to $84/MWh. In contrast, in
2013, the average wholesale market price of gen-

eration was slightly more than $46/MWh.
The California Independent System Operator (Cali-

fornia ISO) estimates that the state’s cap-and-trade

program accounted for approximately $6/MWh of the

THE EUROPEAN EXPERIENCE

$46/MWh wholesale market price.”” Given that Cali-
fornia’s residential electricity consumption (excluding
self-generation) equaled roughly 89 million MWh
in 2013, cap-and-trade would have raised residential
electricity costs by nearly $540 million.”” As Califor-
nias mandated cap-and-trade reductions rise, so, too,
will the costs they impose—driven by the purchase of
more costly carbon-emitting permits and the switch to
carbon-free, higher-cost renewable sources.**

In the three European countries that have most emphasized the development of renewable energy
through subsidized production—Spain, Germany, and the U.K.—residential retail electricity prices
have soared by 75-120 percent since 2004 (Figure 3). These three countries have responded by scaling
back renewable generation and subsidies.” California, where average residential rates increased by 35
percent during the same period, is instead accelerating its renewable efforts. And while average residen-
tial rates for the U.S. as a whole increased by 40 percent during 200414, California’s rates remain 30

percent higher than the U.S. average.’

Why have U.S. rates risen more slowly than European rates? Competitive wholesale electricity markets
and falling natural gas prices—made possible by the rapid increase in supply unleashed by hydraulic frac-
turing—have played a key role, moderating against the upward pressure on prices created by federal and

state renewable subsidies and mandates.

Figure 3. Change in Average Residential Electricity Rates, 200414

. Germany ™ ireland . Spain
40 cents/KWh

35
30
25
20 o

15

MWuxk M california

Hus

10
o—

5

04 05 06
Source: Eurostat, U.S. EIA

07 ‘08

09

10 N 12 13 14

Less Carbon, Higher Prices



o | CEPE Report No. 17

[I. CALIFORNIA'S ELECTRICITY PRICING

California’s electricity rates are designed to encour-
age residents to reduce electricity usage. Rates are
disaggregated by season: one for winter (Novem-
ber—April); and the other for summer (May—Oc-
tober). Because electricity demand is higher during
warm weather, the state’s summer electricity rates

are also higher.

California’s residential rates separate monthly con-
sumption into tiers. The first tier, “baseline con-
sumption,” is disaggregated by region. Figure 4
illustrates PG&E’s baseline consumption service
territory. Region S spans the Central Valley, from
Chico to Modesto, with the daily summer baseline
13.8 kWh and daily winter baseline 11.2 kWh.?
Coastal regions QQ and T, which include San Fran-
cisco, have a daily summer baseline of 7.0 kWh.

The state’s current rate structure was developed in
response to California’s 2000-01 energy crisis—
produced, in turn, by California’s poorly designed
electricity market, which encouraged generators to
withhold power and raise wholesale prices.”® As a
January 2014 CPUC report states: “[California’s]
current tiered rate structure imposes a heavy burden
on those customers who use substantial amounts of
electricity in the high-cost upper tier rates while si-
multaneously subsidizing the cost of electricity to
low-consumption customers. These distortions are
the unintended consequence of the legislative re-
sponse to the energy crisis, which subsequent legis-
lative reforms were unable to fully address.”

In 2014, the average, undiscounted® residential re-
tail electricity rate for California’s three major [IOUs
ranged from 18 to 21 cents/kWh (Figure 5); the av-
erage U.S. rate was 12 cents/kWh. During 200414,
residential rates for PG&E and SCE increased 50
percent and 80 percent, respectively, while rates for
SDG&E increased modestly. (However, SDG&E’s
average residential rate in 2004 was higher than
PG&E’s average residential rate in 2014. Histori-
cally, too, SDG&E’s rates have been the highest of
the three major IOUs.) During 2004-14, the gap

between average residential rates of California’s
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Fi gure 4. PG&E Service Territ(ny
and Baseline Consumption

Source: http://www.cpuc.ca.gov/PUC/energy/Electric+Rates/
Baseline/pge_baseline.htm

major IOUs and average U.S. residential rates also
widened. As noted, rate increases in California (and
across the U.S.) have been moderated by less costly
natural gas, which provides over half the state’s elec-
tricity generation.*!

While tiered pricing discourages electricity con-
sumption, efforts to alleviate the distortions de-
scribed by CPUC have produced still more distor-
tions. Under the California Alternative Rates for
Energy (CARE) program, low-income consumers*
pay heavily subsidized rates (30-35 percent below
standard rates, on average). In 2012, nearly 3 mil-
lion California households qualified for more than
$1.2 billion in CARE subsidies, a sum paid for by
other utility customers.”” In 2014, nearly 30 per-
cent of PG&E’s, SDG&E’s, and SCE’s residential
customers received CARE subsidies.** Yet CARE,



as discussed in Section III,
has not eliminated energy
poverty because tiered rates
remain high, especially dur-
ing the summer.

20 cents/kWh
In April 2015, CPUC is-
sued a directive that would
collapse the current four-
tier structure to two tiers
by 2018: under the plan,
first-tier rates will increase
substantially and second-
tier rates will be 20 percent
higher than first-tier rates.®
Though this revised struc-
ture will eliminate the high-
est electricity rates (which
can exceed 40 cents/kWh
in the summer), it will also
significantly increase low-consumption consumers’
total electricity costs.*

2004

*cents/kWh

In a competitive wholesale electricity market, such as
that overseen by the California Independent System
Operator (CAISO), the marginal hourly cost of
electricity is reflected in the wholesale hourly market
price. Not only does the latter price incorporate
the marginal cost of the least efhcient electricity-
generating source; it also reflects constraints on the
high-voltage transmission system—constraints that
can cause prices to rise.”’” The rise of “smart” electricity
meters—which track residential consumption in real
time, allowing consumers to be charged based on
daily consumption patterns, not total consumption—
encourages more efficient pricing.*®

An efficient retail tariff for full-service customers
(those whose local utility also sells electricity) would
mimic marginal costs as closely as possible to bet-
ter reflect the opportunity cost of additional con-
sumption. Current tariffs instead typically reflect a
hodgepodge of compromises. For example, while
California’s three main IOUs collect distribution
charges per-kWh consumed, most distribution-
related costs, such as maintaining poles, wires, and
substations, do not depend on individual house-

2014
Source: U.S. EIA; individual utility FERC Form-1 reports, standard residential rate tariffs

Figure 5. Average Residential Electricity Rates,
U.S. and California’'s Major IOUs*
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holds’ electricity consumption.*’

Because of customer opposition to large minimum
bills, the most common rate-design compromise in-
volves reducing the amount of fixed, ready-to-serve
charges (minimum bills) and recovering such charg-
es on a volumetric basis in per-kWh rates—despite
the fact that a household’s consumption does not
affect the cost of reading its meter or mailing its bill.
PG&E’s residential rtariff, for instance, specifies a
daily minimum bill of about 12 cents, or just $3.60
per month**—a figure well below the true cost of
providing, or standing ready to provide, electricity
service to households.

[lI. CALIFORNIA'S ENERGY POVERTY

California’s green-energy policies—which encour-
age renewables and discourage consumption—raise
the marginal cost of electricity. Section III uses U.S.
census data on household incomes, utility expendi-
tures, and poverty rates to examine how the state’s
energy policies affect low-income households.

Access Versus Affordability
Measures of global energy poverty typically

focus on access to energy, not the price of energy.

Less Carbon, Higher Prices
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The International Energy Association’s 2012 World
Energy Outlook, for example, offers an energy-
development index for 80 developing nations based
on four components: share of population with access
to electricity and per-capita residential electricity
consumption; share of modern (fossil/renewable)
fuels in the residential sector; per-capita electricity
consumption for public services; and share of energy
used in total consumption.”!

Why exclude the price of electricity? For consumers in
developing countries with no access to energy infra-
structure (or who cannot afford their own infrastruc-
ture, such as PV power), the price of electricity—an
indicator of how affordable energy is—means little.>
On the other hand, in the U.S. and other wealthy
nations, energy supplies are available everywhere and
have been so for decades.”® Likewise, America’s petro-
leum refining and distribution infrastructure ensures
that all Americans have access to gasoline supplies;
though Americans access to natural gas is not universal
(distribution infrastructure is uneconomical in certain
rural areas), substitutes for natural gas (propane, bu-
tane, etc.) are universally available.

Methodology

Section III’s primary darta source

tion. To develop more useful estimates of household
income and utility spending, this paper excludes
households reporting negative incomes, households
where utility costs were included in monthly rents,
and households reporting no spending on basic utili-
ties (electricity, gas, water, etc.).

This paper defines disposable income as total house-
hold income minus current taxes. Because the ACS
does not provide complete data on taxes paid, this
paper uses the Minnesota Population Center’s 2012
Current Population Survey (CPS) March Supple-
ment, which covers a smaller number of households
(nearly 100,000) and 29 California counties. Be-
cause individual-level CPS data allow computation
of household taxes paid, the paper considers state
and federal taxes, Social Security taxes, property
taxes, Earned Income Tax Credit, Child Tax Credit,
and food stamps. And because CPS and ACS dis-
posable-income estimates vary, the paper estimates
ACS-equivalent household disposable income based
on the relationship between CPS total-household in-
come and disposable-household income.

For example, in 2012, mean household income

in Napa County was $93,604, according to ACS

is the 2012 American Commu-
nity Survey (ACS) Public Use
Microdata file, available from
the University of Minnesota’s 35
Minnesota Population Center.
The ACS is an annual Census
Bureau survey of about 3 million 30
addresses. In 2012, its national
response rate was 65.7 percent.
The ACS is an especially useful 25
data source: its large sample size
allows for statistically significant
estimates at state and county lev-
els; and it includes detailed ques-
tions on electricity spending, gas,
and heating costs.

Mean household size

20

15
The ACS identifies 33 of Cali- $30K

fornia’s 58 counties, or about
94 percent of the state’s popula-
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Figure 6. Household Size vs. Disposable Income, by County

HHSize = 9.32 - 0.611 In(Dispinc)
(3.25) (-2.34)

Disposable personal income
$70K $80K 390K

$50K

$60K

MNote: Excludes counties with sample size < 1,000
Source: U.S. Census, ACS Survey



estimates, and $88,408, according to CPS estimates.
In 2012, mean disposable household income was
$69,404, according to the CPS, or about 78.5
percent of household income. CPS-equivalent
disposable household income would thus be $73,483
(78.5 percent multiplied by $93,604). Finally,
household poverty rates—drawn from five-year ACS
data (2008-12) published on the Census Bureau’s
American Facthinder website—were available for all
of California’s 58 counties.

Analysis

This paper first examines the relationship between
mean household size and mean household dispos-
able income (Figure 6): counties with the highest
average household incomes, typically in the coastal
regions (Figure 7), tend to be those with the lowest
average household size.

The paper then evaluates the percentage of house-
holds in counties where electricity and natural gas
expenditures exceed 10 percent of household in-
come; and the percentage of households in coun-
ties where electricity spending alone exceeds 10
percent of household income.”® The paper uses

Figure 7. Disposable Household
Income, by County

Less than $60,000
$60,000-$69,999
$70,000-$54,999
$85,000-%104,999
$105,000 and over

Individual county data not reported\
Source: U.S. Census Bureau

total household income, not disposable house-
hold income, to calculate energy poverty because
the former, a more conservative metric, will, if
anything, underestimate energy-poverty rates; be-
cause county-level data on disposable household
income is less comprehensive than county-level
total household income data; and because the dis-
posable-income survey’s small size means higher
standard errors of the mean values and, thus, less
accurate estimates at the county level.

Merced County, northwest of Fresno in the Central
Valley, has California’s highest electricity poverty
rate: 11.2 percent of households (about 82,000)
spend more than 10 percent of total income on
electricity (Figure 8). In Tulare County, south-
east of Fresno, 15 percent of households (about
140,000) spend more than 10 percent of total in-
come on electricity and natural gas. (Such figures
account for the lower rates paid by low-income

households under CARE.)

Figure 9 reveals the California counties with the five
highest and five lowest rates of electricity poverty.
In 2012, nearly 650,000 California households,
or 4.9 percent of the state’s households, spent 10
percent or more of total income on electricity; when
households’” natural gas expenditures are included
in calculations, nearly 1 million households, or
7.4 percent of the state’s households, experienced
energy poverty (Figure 10). Counties in California’s
Central Valley—and those that border it, such as
Shasta County—have the highest rates of energy
poverty. Californias coastal counties, especially
those in the San Francisco-Silicon Valley corridor,
have the lowest rates of energy poverty.

Figure 11 compares average residential electricity
bills in seven California cities in June—August 2013.
In San Francisco, Mill Valley, and San Clemente—
located in some of California’s wealthiest counties—
electricity bills were lowest. In Hanford, Porterville,
and Madera—Ilocated in some of California’s poor-
est counties—electricity bills were highest. In San
Francisco, the average household electricity bill
totaled $136; in Hanford (located in the Central
Valley, south of Fresno), the average bill was $534,

Less Carbon, Higher Prices
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Figure 8. Percentage of Households Spending More than 10 Percent
of Income on Electricity and Natural Gas, by County

Less than 4% 10%—13.99% 14% and greater

Electricity only Electricity and Natural Gas

= 1

Individual county data not reported
Source: U.S. Census and author calculations

Figure 9. E|CCtriCi!y Poverty in California Figure 10. Energy Poverty in California
Percentage of Percentage of
Rank County Households  Households Rank County Households  Households
Counties with Highest Rates of Electricity Poverty Counties with Highest Rates of Electricity Poverty
1 Merced County 9,195 11.2% 1 Tulare County 21,052 15.0%
2 Imperial County 6,443 10.8% 2 Madera County 7.176 14.9%
3 Shasta County 7.252 10.3% 3 Shasta County 10,397 14.7%
4 Madera County 4,651 9.7% 4 Stanislaus County 24,172 14.0%
5 San Joaquin County 21,204 9.1% 5 Imperial County 8,095 13.6%
Counties with Lowest Rates of Electricity Poverty Counties with Lowest Rates of Electricity Poverty
1 Santa Cruz County 2.758 2.1% 1 San Francisco County 2.758 3.6%
2 Ventura County 7,467 2.4% 2 San Mateo County 7,467 3.8%
3 San Mateo County 5,513 2.5% 3 Ventura County 5,513 3.9%
4 San Francisco County 5,798 2.5% 4 Santa Clara County 5,798 4.2%
5 Santa Barbara County 1.817 2.7% 5 San Diego County 1.817 4.2%
State of California 649,149 4.9% State of California 982,866 7.4%
July 2015



Figure 11. Household Income and Electricity
Spending, Seven California Cities

Household income

$150,000
125,000 . M"
100,000 . .
75,000
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City: Hanford Forterville Wadera
County: Kings Tulare Madera

Source: U.S. Census, CPUC Data

nearly four times larger. Meanwhile, Hanford’s aver-
age household income was about $64,000; and San
Francisco’s, more than $105,000.

California’s rate of energy poverty has likely risen
since 2012 for the following reasons. First, standard
residential electricity rates for the state’s three major
IOUs have continued to increase: during 201214,
PG&E’s rose by more than 18 percent, SDG&E’s
by more than 5 percent, and SCE’s by nearly 2
percent. Second, during 201214, average natural
gas prices for residential natural gas consumers in-
creased by more than 26 percent.”® Third, wholesale
electricity prices have increased because of higher
delivered natural gas prices and reduced hydroelec-
tric production—the result of California’s ongoing
drought. And fourth, the drought has reduced ag-
ricultural employment, output, and incomes in in-
land counties, exacerbating the impact of the state’s

high energy prices.
CONCLUSION

As the Golden State continues its pursuit of a low-
carbon economy, its green-energy policies are driving
rising numbers of Californians into energy poverty.

Avg. 2013 summer electric bill
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In 2012, nearly 1 million households spent more
than 10 percent of their income on energy bills. In
hotter, less affluent inland counties, the rate of ener-
gy poverty was as high as 15 percent of households.
Absent significant policy reform, the state’s rate of
energy poverty seems destined to rise higher.”® To
alleviate current inequities, California legislators

should:

1. Conduct a Cost-Benefit Review. Commis-
sion a comprehensive, impartial cost-benefit
analysis of the state’s energy policies. Do the
benefits of California’s proposed GHG reduc-
tions—which, even if realized, will negligibly
affect global emissions and climate—outweigh
their considerable and rising cost to local busi-
nesses and households, particularly low-in-
come Californians?

2. Make the State’s Tariff Structure More Fair.
Impose a greater share of the burden of renew-
able mandates on wealthier households and
avoid over-allocating fixed-utility costs to low-
er-income households, which are least likely to
participate in California’s subsidized rooftop
solar PV programs.

Less Carbon, Higher Prices
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Aggregate consumption, of course, affects the cost of distribution, as well as transmission: as electricity demand
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capacity cannot be added in 1-kilowatt increments. See Jonathan Lesser and Charles Feinstein, "Defining Distributed
Utility Planning,” Energy Journal, Special Issue, "Distributed Resources: Toward a New Paradigm” (1998): 41-62.
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of the WEO EDI index is developed, see http://www.worldenergyoutlook.org/media/weowebsite/energymodel/docu-
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Stated differently, if an energy resource is physically unavailable, the marginal price equals the cost to obtain physical
access plus the marginal cost of the energy commaodity itself.

Before the passage of the 1936 Rural Electrification Act—designed to make electricity available at affordable rates to
all Americans—many rural U.S. communities lacked access to electricity.

This paper conservatively eliminated all households that reported electricity or electricity-plus-natural gas expen-
ditures greater than reported household income. Such households may be experiencing energy poverty or may,
instead, reflect retirees living on savings. Further, as with all survey-based data sets, it is likely that there are misre-
ported income and electricity—natural gas expenditures. Excluding such households biases the paper’s energy-poverty
findings downward. (Though transportation fuel is another important energy expenditure, especially in rural coun-
ties, census data do not track it.)

It is true that technological progress will likely continue reducing the price of electricity produced by PV power. Yet
with the largest wind turbines already towering more than 400 feet, the economies of scale for wind generation
appear close to exhaustion; as the best sites for wind and solar development (the windiest, sunniest spots) become
occupied; and as local electricity distribution systems are redesigned as (mostly wealthier) houses install more rooftop
solar panels, the cost of wind- and solar-generated electricity will climb, with poor households shouldering a dispro-
portionate burden of utilities” fixed transmission and distribution costs. EIA, Natural Gas Monthly, http://www.eia.
gov/dnav/ng/ng_pri_sum_dcu_sca_a.htm.

In addition to the new infrastructure requirements to connect wind and solar facilities, wind and solar generation are
incurably intermittent and require backup generation. The more the state relies on wind and solar power, the more
backup generation is required, adding to residents’ electricity bills and potentially reducing the overall reliability of
California’s electricity infrastructure.
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