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Executive Summary
On-site construction of renewable power generation provides numerous
environmental and economic benefits. Renewable resources’ advantages over fossil fuels
include dramatically lower life-cycle carbon emissions, minimal air and water pollution,
domestic energy security, and energy price stability. However, two major hurdles for
developing renewable resources for electricity generation are the cost and administrative
burdens of transmission expansion to bridge the distance between the location of where
renewable resources are located and where electricity is needed. Distributed renewable
generation (DRG) is generation produced on-site or nearby to where the electricity is
consumed. DRG reduces the need for new transmission lines to accommodate renewable
generation and empowers individuals, schools, community groups, and businesses to
generate their own renewable power. The following paper describes the benefits of and
barriers facing DRG and recommends steps that States, Congress and the Federal Energy
Regulatory Commission should take to reduce these barriers.
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I.

Introduction
Averting the disastrous consequences of global climate change will require a

radical restructuring of the United States’ (and the world’s) electricity generation and
delivery. Currently, combustion of fossil fuels constitutes 73% of electricity generation
in the United States.1 Electricity generation accounts for 34% of U.S. greenhouse gas
(GHG) emissions23 and cost American consumers and businesses $344 billion in 2007.4
While reducing GHG emissions to safe levels will require many policy changes, one
essential component is the expansion of clean, renewable sources of energy to replace
fossil fuel energy sources currently used for electricity production.
In the United States and throughout the world, transmission lines do not currently
have sufficient capacity to accommodate a vast expansion and distribution of renewable
energy. Increasing transmission infrastructure, while necessary, should be minimized for
aesthetic, economic, and environmental reasons. Transmission lines are expensive to
build, and procuring right-of-ways can be time-consuming and costly. In addition, the
lines often bisect ecosystems, disrupt wildlife migrations, and destroy the natural beauty
of wilderness areas. Many of the best renewable energy sources reside in the most scenic
and ecologically important places in the United States, such as the Mojave Desert.

1

Pew Climate Center, http://www.pewclimate.org/technology/overview/electricity, accessed November 14,
2009.
2
Id.
3
Global electricity generation accounts for approximately the same proportion of global GHG emissions.
See European Parliament report: An Overview of Global Greenhouse Gas Emissions and Emissions
Reduction Scenarios for the Future, http://www.europarl.europa.eu/activities/committees/
studies/download.do?file=19411 at 9, accessed November 14, 2009.
4
EIA 2007 Statistics, http://www.eia.doe.gov/cneaf/electricity/epa/epaxlfilees1.pdf, accessed November
14, 2009.
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If developing renewable resources is essential for saving ecosystems from
environmental damage caused by greenhouse gas emissions, but the transmission lines
required for transporting the electricity from renewables also damage ecosystems, are we
faced with a choice between the lesser of two evils? One elegant solution to the
transmission problem is distributed renewable generation. Distributed renewable
generation (DRG or DG) is the generation of electricity on-site or near the location the
electricity is consumed. Examples of DRG include solar photovoltaic cells on rooftops,
methane capture and conversion at livestock facilities, and locally produced, small-scale
wind and geothermal energy capture. Because the electricity is consumed where it is
generated, transmission lines to accommodate DRG are either already in place or need
only cover short distances. Transmission and distribution lines still need to be upgraded
with superior communication and feedback technologies to accommodate DRG, but these
upgrades do not require more physical space.5 DRG minimizes the need for additional
transmission infrastructure and siting.6
The benefits of DRG go far beyond reducing the need for additional transmission
lines. Such additional benefits include cost savings for electricity consumers, back-up or
additional power that transplants the need for additional power plants, and decreases in
energy losses from long-range transmission. The following paper describes the reasons
more renewable generation is necessary, assesses federal and state policies for
5

Given the almost unfathomable scaling of renewables that are necessary to make deep cuts to GHG
emissions, some transmission lines will still be necessary to solve the spatial mismatch between where
renewable resources are located and where electricity demand resides, but DRG has the potential to
dramatically reduce the number and length of new transmission lines needed for the renewable energy
revolution.
6
The California Public Utilities Commission (CPUC) estimates that to reach a 33% renewable portfolio
standard (RPS), the high distributed generation scenario minimizes the need for new transmission while
adding 15,000 MW of distributed solar PV. See CPUC workshop materials Presentation 1A – Existing
Analyses, http://www.cpuc.ca.gov/PUC/energy/Renewables/Re-DEC.htm, accessed December 9, 2009.
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encouraging DRG, and makes recommendations to reach environmental goals, benefit
residential ratepayers, and address utilities’ concerns about expanding DRG.
II.

“Business As Usual” Will Destroy Living as Usual.
Human-driven change to the global climate presents one of the greatest challenges

and risks facing the world today. Two degrees Celsius is the maximum temperature
increase the planet can tolerate before the consequences for humans and the environment
will become calamitous and irreversible.7 Reducing GHG emissions by 50-85% by 2050
will likely stabilize GHG atmospheric concentrations and limit global temperature
increases to 2 degrees Celsius.8 This estimate could be optimistic or overstated, but it is
the best scientific estimate currently available. Polluting industries argue that the data are
too uncertain and the solution too expensive to pursue, but this argument undervalues the
cost of doing nothing. The narrow band of uncertainty in the data and projections varies
only by how dire the consequences will be, not whether they will occur, and the costs to
restructure the economy, mitigate damage from climate change, and adapt to a changed
environment will only rise in the future.
Known or likely consequences of climate change, such as decreased crop
production, decreased fresh water supplies, damaged coast lines, extreme flood and fire
damage, and harms to ecosystems and human health are all observable and will become
increasingly expensive to address. There is also the possibility of unknown consequences
caused by unknown reverberations and feedback mechanisms that may make climate
change even worse than predicted. An ounce of prevention may have been worth a

7

See IPCC 2007 Climate Change Synthesis Report, http://www.ipcc.ch/pdf/assessmentreport/ar4/syr/ar4_syr.pdf at 67, accessed November 14, 2009.
8
Id.
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pound of the cure decades ago, but because “the data are too uncertain” arguments
previously prevailed, now the costs of shifting our economy are only dwarfed by the
rising costs of doing nothing—for every year we delay, the costs will continue to climb.
The energy choices that have already been made are too expensive, the status quo too
harmful, and the real risks too high for business as usual to continue.
Coal extraction and coal-fired power plants have tremendous consequences
beyond carbon emissions. The National Academy of Sciences estimated that the damage
to human health, crops, forestry, and recreation from SO2, NOx and particulate matter
from coal-generated electricity alone, cost society $62 billion in 2005.9 Most of these
costs were attributed to increased asthma and other respiratory illnesses caused by coalfired power plants. Such estimates do not even include damage from pollutants other
than SO2, NOx and particulate matter that are emitted during coal extraction and
generation nor the external costs of coal mining and extraction. Coal plants also spew
lead and mercury into the ambient air and water bodies. Most of the solid waste created
by coal plants, including ash and sludge from the smokestack scrubber, is disposed in
unlined, unmonitored onsite landfills.10 The solid waste contains many toxic substances,
including arsenic, mercury, chromium, lead, and cadmium, which have contaminated
drinking water supplies and cause damage to human organs and nervous systems, greatly
increasing cancer risks.11

9

National Academy of Sciences, “Hidden Costs of Energy: Unpriced Consequences of Energy Production
and Use,” http://www.nap.edu/openbook.php?record_id=12794&page=1, accessed October 30, 2009.
10
Union of Concerned Scientists report, http://www.ucsusa.org/clean_energy/technology_and_
impacts/impacts/the-costs-of-coal.html, accessed November 14, 2009.
11
See, e.g. “Clean Water Laws Are Neglected, at a Cost in Suffering,” New York Times,
http://www.nytimes.com/2009/09/13/us/13water.html?_r=1&adxnnl=1&adxnnlx=1258218012B+6SPfS2jT/uZ/tUnJx0/A, accessed October 15, 2009; Union of Concerned Scientists report,
http://www.ucsusa.org/clean_energy/technology_and_ impacts/impacts/the-costs-of-coal.html, accessed
November 14, 2009.
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The enormous damage to ecosystems from mountaintop mining and coal
extraction compound the high externalized costs of coal. Even if carbon capture and
sequestration materialize on a grand scale, there is still no such thing as “clean coal.”
Even if climate change could be addressed solely through other sectors of the economy,
burning coal to produce electricity is a costly and undesirable option. Transitioning
toward renewable, cleaner sources of electricity will provide greater energy security,
energy price stabilization, and decreased air and water pollution, in addition to mitigating
current and future harms from climate change.
Siting renewables still draws some resistance due to concerns related to aesthetic
taste, noise pollution and wildlife preservation. Renewable resources are not carbon-free
for their full life-cycle because manufacturing renewable energy equipment, such as solar
panels, wind turbines and geothermal pumps, is energy-intensive. However, the negative
attributes of renewable power generation still pale in comparison to traditional fossil fuel
combustion. Although distributed generation presents some challenges, distributed
renewable generation provides the benefits of renewable resources, can be easier and
cheaper to site, and has a lower carbon footprint for installation and operation than
concentrated renewable generation.
The status quo for electricity production is a zero sum game—revenues to
polluting industries come at the expense of downwind and downstream public health.
Restructuring the economy to a greater reliance on renewable resources will still power
the economy and provide revenues to new industries, and will also protect the public, the
environment, and the planet as we know it. The transition to renewable energy would be

5

dramatically hastened if consumers of dirty energy become producers of clean energy.
Distributed renewable generation provides the vehicle to drive this bargain.
III.

Net Metering Provides a Significant Incentive for Small-Scale DRG.
Most electric customers need incentives or financing to install renewable

generation at their home or business due to large upfront capital costs. Under a net
metering policy, utilities provide credit (or cash payment under “net billing”) to a
customer-generator for any electricity produced in excess of consumption. Most state
statutes define a net-metered system as "intended to offset part or all of the customergenerator's electricity requirements.”12 Net metering policies vary, but a common
example would be that of a residential ratepayer who generates 120 kWh in a month, but
only uses 100 kWh. In this case, the meter would run backwards, and the utility would
credit the ratepayer 20 kWh that could be used during a future billing cycle until the end
of the year, at which time any unused credits would expire. Under some programs, the
ratepayer would receive a cash payment for the excess credits at the end of the year.
States vary widely in their net metering policies, with some states banning net metering,
others mandating it, and everything in between.13
Net metering is one of the most important incentives for electricity consumers to
install DRG. Increasing adoption of DRG through well-crafted net metering programs
will accomplish many policy goals simultaneously. The primary benefits include:
lowering electric bills, decreasing transmission and distribution costs, decreasing the need
for new transmission capital, bringing renewable sources on-grid quickly, reducing

12

http://www.dsireusa.org/incentives/index.cfm, accessed October 21, 2009.
See DSIRE/IREC map, http://www.dsireusa.org/documents/SummaryMaps/Net_Metering_map.ppt#256,
accessed November 14, 2009.

13
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environmental impacts of concentrated energy infrastructure, conserving water, and
decreasing GHG emissions.
Net metering is a key driver of solar installation in particular. As shown by the
graphs below, most of the solar photovoltaic (PV) installations in the United States are
non-residential systems connected to the grid, although residential systems out-power
utility-run solar farms.14

14

IREC 2009 annual report at 11-12, http://irecusa.org/fileadmin/user_upload/IRECGeneral/2009_annual_
meeting/IREC_2009_Annual_ReportFinal.pdf, access November 14, 2009.
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Although non-residential systems produced more power than residential systems because
they are much larger, residential systems account for 90% of the number of
installations.15
The National Association of Regulatory Utility Commissioners (NARUC)
supports expanding DRG and has noted the numerous benefits to the public, including:
cost control, improvements to the efficiency and reliability of the distribution system,
increased competition in transmission and distribution-constrained regions, reduced total
electric generation costs, enhanced customer choice, increased output from sunk costs
such as transmission and distribution equipment, environmental benefits, and increased
speed of new power production.16 Benefits of DRG for all stakeholders include peak
demand reduction and reduced transmission and distribution line loads and losses.17
NARUC recognizes that net metering provides “a direct, inexpensive, and easilyadministered mechanism for encouraging the customer installation of small-scale
renewable energy facilities.”18 Net metering reimburses customer-generators for the value
of all or most of the power produced without the huge expense of batteries for storage.19
NARUC has worked with the Federal Energy Regulatory Commission (“FERC”) and
individual state public utility commissions (PUCs) to improve interconnection standards
and remove barriers to entry for DRG, with significant success in the past few years.20

15

Id. at 15.
Testimony of Garry Brown, NARUC, “Net Metering, Interconnection Standards, and Distributed
Generation,” before the U.S. Senate Subcommittee on Energy, May 7, 2009,
http://energy.senate.gov/public/index.cfm?FuseAction=Hearings.Home, accessed October 20, 2009.
17
Id.
18
Id.
19
Testimony of Mr. Christopher Cook, Sunworks, LLC, “Net Metering and Interconnection Standards,”
before the U.S. Senate Subcommittee on Energy, May 7, 2009,
http://energy.senate.gov/public/index.cfm?FuseAction=Hearings.Home, accessed October 20, 2009.
20
Id.
16
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Commercial and industrial user benefits from DRG and net metering are
potentially even greater than those for residential consumers. For example, in North
Carolina, biomass from animal waste and landfills are plentiful sources of renewable
energy due to the state’s large number of hog farms and other livestock industries. North
Carolina is currently running a Swine Farm Methane Capture Pilot Program to come
online and produce electricity by 2010.21 For North Carolina, the potential payoffs of
methane capture are enormous. For one, methane capture is expected to be cheaper than
building new coal or nuclear plants.22 Rate and energy security benefits will remain instate and strengthen rural communities.23 Importantly, methane capture will also help
address and mitigate pollution from the hog and poultry industries, improve air and water
quality, and reduce greenhouse gas emissions by millions of tons per year.24
Combined heat and power (CHP) plants are a variation of distributed generation
that reduces GHGs and energy use by capturing and reusing energy from heat that would
otherwise be lost. Because industries using CHP are likely to still need energy from the
grid, favorable interconnection standards and net metering policies are critical incentives
for CHP retrofits and adoption.
Net metering policies that favor DRG also provide benefits to government policy
makers and regulators. Many states and local governments have large scale water
shortages and face permitting fights for power generation and transmission. DRG
mitigates the need for governments to take on either of these thorny issues. By
generating power where it is consumed and connecting to existing infrastructure, DRG
21

Alex Hobbs, “NC Distributed Generation Interconnection and Net Metering,” September 18, 2008, at
http://www.epa.gov/agstar/pdf/workshop08/hobbs.pdf, accessed October 20, 2009.
22
Id.
23
Id.
24
Id.
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reduces the need for new transmission lines. Coal and nuclear plants and many largescale renewable plants huge amounts of water.25 Concentrated solar projects, biofuel
refineries, coal scrubbers and cooling, solar thermal (with wet cooling), and nuclear
plants are all water-intensive technologies. In contrast, the most likely candidates for
DRG are solar PV, wind, and geothermal power, which require relatively low amounts of
water. Thus, DRG reduces the strain on overtaxed water supplies compared with other
sources of power.

IV.

The Current Regulatory Environment for DRG Varies Greatly By State.
In 2007, for the first time, new renewable (non-hydro) capacity outpaced new

fossil fuel capacity.26 The federal government has become increasingly receptive the
calls for renewable generation, and new policies favor their development. However,
DRG facilities usually fall outside of FERC jurisdiction because FERC does not
generally cover local distribution facilities. Federal law, through the Public Utility
Regulatory Policies Act (PURPA), requires utilities to allow independent power
producers that are a “qualified facility” (QF) to be interconnected with the grid, and
utilities must purchase any excess electricity QFs generate. Individual customers are not
considered QFs under PURPA. However, through net metering programs, many states
have required utilities to accept power from small-scale residential, community, or
commercial customer-generator systems, such as wind and solar PV, and credit this
power against the customer-generator’s utility bill.

25

Todd Woody, “Alternative Energy Projects Stumble on a Need for Water,” New York Times, September
30, 2009.
26
EIA Electric Power Annual, http://www.eia.doe.gov/cneaf/electricity/epa/epa_sum.html, accessed
November 14, 2009.
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Net metering rules are generally subject to state or local jurisdiction, unless the
utility sells electricity on the wholesale market, which triggers FERC jurisdiction.27
FERC considers a transaction “wholesale” if the generator produces more energy than it
needs and sells excess energy to a utility over the applicable billing period.28 For
generators who make net sales on the wholesale market, the generator must comply with
Federal Power Act (FPA) requirements for wholesalers, unless it is a QF under PURPA.
If a generator qualifies as a QF, it must follow the requirements of PURPA.29 If an
electric utility purchases a QF’s total output, the terms of interconnection are within state
authority, but if a QF reserves the right to sell or sells any of the QF’s output to an
additional entity, FERC exercises authority over the rates, terms and conditions of the
QF’s interconnection.30 Net metering customers using distributed generation must seek
to connect to distribution lines (generally outside of FERC jurisdiction) and must apply to
the state public utility commission or the local utility.31
Forty-two states and the District of Columbia have net metering policies in
place.32 Many of these state laws address the treatment of net excess generation and
renewable energy credit (REC) ownership of community- and third-party-owned DRG
systems.33 Some states require utilities to pay individual customer-producers at market
retail rate for the excess power they produce. By purchasing excess electricity production

27

Kelly at 5.
Kelly at 5-6 (citing MidAmerican Energy Co., 94 FERC ¶ 61,340 at 62,263 (2001)).
29
Kelly at 6.
30
Kelly at 7.
31
The Department of Energy defines “distributed generation” as electric generation feeding into the
distribution grid instead of the transmission grid. See Kelly at 6.
32
IREC 2009 Annual Report, http://irecusa.org/wp-content/uploads/2009/10/IREC-2009-AnnualReportFinal.pdf, at 8, accessed November 12, 2009.
33
Id.
28

11

and providing backup power for customers’ DRG systems, customer-generators are able
to use the electric grid as a battery that stores excess capacity.
States are free to institute net metering policies independent of PURPA’s QF
regime and “avoided cost” price mandate for selling electricity back to the grid.
California’s net metering law, for example, makes no reference to PURPA and
independently establishes customer-generators as a new class of customers eligible for
net metering, regardless of PURPA requirements. New York and many Western states,
including California, Montana, Nevada, Oregon, Utah and Washington, all enacted net
metering legislatively.3435 Other states have enacted net metering by regulatory
commission. Even if a state enacts net metering under PURPA, if customers are issued
“credits” for their generation against their usage, no money changes hands between
customer-generators and the utility and thus, non-monetary exchanges of electricity do
not implicate PURPA.
Most states have a renewable portfolio standard (RPS), and state policies vary on
the interplay among the RPS, distributed generation, and net metering. The most
favorable policy toward DRG would require utilities to meet a high RPS (20% +), give
utilities extra credit for DRG towards meeting its RPS, require utilities to pay retail rate
for excess electricity delivered through net metering, and develop consumer-friendly
education and financing to adopt DRG. No state has all four of these policy incentives,
but many states nonetheless have strong enough incentives to encourage rapid
deployment of DRG. Washington, Virginia, Utah, and Delaware offer increased credit

34

“Distributed Generation Gives Utilities Reason to Consider Net Metering,” Transmission & Distribution
World, June 30, 2004.
35
Brown at 6.
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toward RPS mandates for solar or customer-sited renewable energy.36 However, a few
states, such as Alabama, still allow electric utilities to impose exit fees on industrial
customers who transition to generating their own power, which actively discourages
DRG and CHP.37
Nearly all states impose caps on DRG as a percentage of a utility’s total sales.
Under a cap, a utility need not bring additional DRG on-grid if it already accepts power
from customers in proportion to the cap. As DRG becomes more popular, some states,
such as California, are running up against the cap. In order to prevent a solar installation
slow-down, California negotiated with PG&E to temporarily increase its DRG cap 1%
above the current 2.5%, until new legislation is passed to raise the cap in 2010.38 Ohio
recently removed its 1% cap, thus requiring utilities to accept any new qualified
distributed generation from customers.39 New York caps the amount of DRG that
utilities must accept to 1.3% of each utility’s peak load.40 Opponents to increasing the
cap argue that more net metering could reduce the stability of the grid and raise costs for
other customers who are not generating their own power.41 This concern is addressed in
Section VI.
Reimbursement policies for net excess generation vary. New York requires
utilities to credit residential and farm customers for excess generation during a 12-month

36

See Appendix B for map of state incentives.
Kowalczyk at 8.
38
Renewable Energy World, http://www.renewableenergyworld.com/rea/news/article/2009/10/pg-e-netmetering-cap-to-be-raised, accessed November 12, 2009.
39
See Office of the Ohio Consumers’ Counsel, http://www.pickocc.org/publications/
renewable_energy/Net_Metering_Basics.pdf; “Solar Showdown Looms in California,” New York Times
(Green Inc.), dated June 9, 2009, accessed October 20, 2009.
40
Brown at 7.
41
New York Times (Green Inc.),“Solar Showdown Looms in California,” dated June 9, 2009, accessed
October 20, 2009.
37
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period at the market or wholesale rate.42 Similarly, Ohio’s four major electric utilities are
required to fully refund customer-generators for any remaining credits at the end of the
year.43 Some states leave reimbursement rates up to the utility or do not require
reimbursement at all beyond the non-monetary credits provided during a 12-month
billing cycle.
Several publicly-owned utilities strongly encourage DRG. For example, two
utilities in Washington State, Clark Public Utilities and Snohomish County PUD, buy
excess electricity from DRG at the full retail rate. Sacramento Municipal Utility District
(SMUD) also buys solar power from their customers at the full retail rate.44 SMUD’s
“PV Pioneer Program” was an early leader in net metering, installing nearly 600 systems
on customers’ roofs. Under the innovative program, begun in 1993, SMUD purchased,
installed, owned, and operated 2 to 4 kW solar PV systems on volunteer customers’
roofs. Today, SMUD customers purchase their own PV systems and reap the savings
themselves, taking advantage of SMUD’s volume purchases, which reduces customers’
costs.

V.

Several Regulatory Barriers Remain.
Although 42 states and DC have a net metering policy in place, they vary widely

in their effectiveness. In its annual report, the Interstate Renewable Energy Council
(IREC) rates only 13 states as an “A,” and the rest as needing varying levels of

42

Brown at 7.
Office of the Ohio Consumers’ Counsel, http://www.pickocc.org/publications/renewable_energy/
Net_Metering_Basics.pdf, accessed October 20, 2009.
44
“Distributed Generation Gives Utilities Reason to Consider Net Metering,” Transmission & Distribution
World, June 30, 2004, http://tdworld.com/news/distributed-generation-net-metering/, accessed October 20,
2009.
43
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improvement. 45 Common barriers include small system size limits, tight caps on
aggregate capacity, inadequate payment to customer-generators, poor interconnection
standards, and net metering bans.46

In spring of 2009, the Texas legislature introduced HB 1243, which would have
provided a minimum repayment for net metering at least 80% of the retail price. While
this reimbursement level is much less generous than many states, it was still too great a
lift to overcome utility resistance.47 The Association of Electric Companies of Texas
(AECT) urged the Texas legislature to adopt a net billing model under which customers
would pay for transmission and distribution costs of all the power they took off the grid,
even if they offset some of that usage, and would be compensated at full market value for

45

IREC 2009 Annual Report at 24-25.
Id.
47
See IREC 2009 Annual Report, and http://www.environmenttexas.org/blog/home/go-solar-make-utilitiesgive-consumers-a-fair-price-for-surplus-electricity, accessed October 20, 2009.
46

15

their surplus power.48 TXU and Reliant urged the legislature to adopt amendments that
would have credited customer-generated electricity at wholesale rates and limited the size
and scope of net metering to 10 kW residential systems (excluding school, community,
retail, and commercial systems). Texas ended up forgoing any legislation on net
metering this year.
In contrast to Texas, Massachusetts recently extended reimbursement for
customer-generators for projects up to two megawatts at retail rates.49 Previously,
customer-generators in Massachusetts could sell excess power at wholesale rates for
projects up to 60 kW. In addition, Massachusetts extended coverage under its net
metering program to town and state facilities. Massachusetts’ program expansion reflects
overall trends of state net metering policies over the last few years.
State policies continue to evolve in this area, mostly towards more favorable net
metering policies and interconnection standards, but there is still a long way to go before
building DRG is economically viable throughout the States.50 State or utility-level
barriers to DRG often include burdensome interconnection requirements that result in the
unfair treatment of non-utility distributed generation, bundled distribution service tariffs,
additional fees, and ambiguous jurisdictional authority.51 While directly addressing such
barriers should be a priority as well, strong net metering policies strengthen DRG’s
position as a worthwhile investment for residential, commercial, and industrial electricity

48

AECT legislative recommendations, http://www.aect.net/documents/2009/20090323_81_
HB1643_NetMetering.pdf, accessed October 14, 2009.
49
“Mass. Improves Sell-backs for Homeowners,” Greenwire, December 1, 2009.
http://www.eenews.net/Greenwire/print/2009/12/01/21, accessed December 1, 2009.
50
See IREC 2009 Annual Report, and http://www.environmenttexas.org/blog/home/go-solar-make-utilitiesgive-consumers-a-fair-price-for-surplus-electricity, accessed October 20, 2009.
51
Testimony of Garry Brown, NARUC, “Net Metering, Interconnection Standards, and Distributed
Generation,” before the U.S. Senate Subcommittee on Energy, May 7, 2009,

16

consumers. Uncertainty in reimbursement, restrictions on system size, and administrative
burdens and fees undermine efforts to increase DRG.

VI.

Addressing Stakeholders’ Concerns.
Despite the benefits of DRG and net metering expressed in Section II, supra,

some states still resist DRG and net metering. This resistance is due in large part to
investor-owned utilities’ (IOUs) fears of losing revenues from net metering policies. In
order to move forward, there are various policy adjustments that garner IOUs’ favor, or at
least, neutrality. In addition, there is concern that allowing net metering will favor
customer-generators to the detriment of other customer classes. Addressing this concern
is important both as a matter of good policy and public perception.

A. Public and Investor-Owned Utilities
Some investor-owned utilities oppose net metering on the belief that small-scale
production will cut into their revenues, and integrating numerous small systems will
impose significant costs. However, other utilities have embraced net metering
voluntarily due to the benefits that include cost avoidance of new power generation,
increases in the reliability of the grid, and infusion of power at peak times when utility
generation costs are highest. Net metering is an easier sell to public utilities that do not
aim to make a profit for shareholders and therefore, have less to lose if DRG nets less
short-term revenue.
Regulatory frameworks vary greatly among states. The general practice of utility
ratemaking consists of the utility presenting its capital, operating, and maintenance costs
and a set return on these expenditures to the state PUC for approval. If capital outlays are

17

not recovered through volume sales, they become “stranded costs” for the IOU, which
cannot be recovered without raising rates or fees. Changing an investor-owned utility’s
volume of sales between rate cases affects their expected profit and shareholder returns.
Thus, IOUs are particularly sensitive to policies, such as net metering or energy
efficiency programs, that will decrease the volume of their sales.
Even though decreasing volume may not in the long-run impose costs on the
utility, in the short-run, consumer gains may come from the utility’s losses because the
rates were set based on a projected volume that did not include the new policy change.
Ratemaking sets up a loose contract—X sales at Y price. Consumer savings are the result
of lower consumption, which slices into the utilities’ expected revenues. In states that
allow it, IOUs are likely to request a “true-up” for lost volumes in between rate cases,
which would result in higher electric bills for non-DRG customers and reduced savings
for DRG customers. At the next ratemaking, however, the lower expectations for volume
can be adjusted and the benefits of avoided costs of new generation will be realized.52 In
the long run, all costs are variable.
Although electric utilities’ revenues have decreased since the recession began,
costs have also sharply declined as capacity margins have eased, pricey peak demand
generation has been avoided, and construction costs have fallen.53 Despite utilities’
concerns, most electric utilities have opted for relatively few rate cases since the
recession hit, indicating that a full accounting may not reflect the losses that industry
52

Some utilities and policymakers favor “revenue decoupling” as a solution to volume reductions due to
increased energy efficiency. However, states where decoupling has been adopted have generally seen rate
increases, and most pilot programs are still under review. Under decoupling, ratepayers face the risk of
being charged twice: for the cost of the utility’s lost revenues and the cost of installing DRG or
improvements in efficiency that create the energy savings. Ratemaking provides a more holistic view of
avoided operating costs, fixed or sunk costs, losses actually attributable to policy changes, and other
savings, such as peak load reduction and avoided costs of new plants.
53
Id.
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trade groups allegedly fear. Price adjustment mechanisms such as true-ups, rate cases,
and numerous price adjustments triggered by changes in costs remain at utilities’ disposal
when they do experience real losses. However, overall industry statistics for investorowned utilities remain strikingly strong with net profit margins over 6% and reliable
dividends even in a depressed economy.54
As noted earlier, net metering is used in 42 states and DC, and states have found
various ways of addressing the challenges presented by net metering. One successful
adjustment has been to ramp up DRG slowly, capping it at 1% at first until its effects are
demonstrated in a particular market. As utilities incorporate DRG (and renewable energy
generally) into their generation and distribution projections, DRG becomes an integrated
part of doing business and increasing generating capacity. Such has been the case in
Ohio, New York, and California. As DRG makes up a significant percentage of
generation, new problems may arise, but most states have not reached this plateau.
Regardless of whether net excess generation is credited or reimbursed at retail or
wholesale rates, utilities will never have to pay more for DRG than they would be able to
resell it to another customer. DRG will eventually become just another source of
generation, and a gentle ramp up will allow IOUs time to adequately integrate it into their
generation planning. Even PURPA’s generous “avoided cost” formula to reimburse
independent generators did not bankrupt utilities and indeed, made the generation market
more competitive. For non-integrated utilities in deregulated markets, cheaper generation
can both improve utility revenues and deflate customer rates. If there is a national cap on
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Yahoo Finance Industry Market Summary, http://biz.yahoo.com/ic/911.html, updated and accessed
December 7, 2009.
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carbon emissions, future benefits of DRG for utilities will also include reducing the need
to purchase carbon emission credits and avoiding additional costs of new power plants.

B. Evaluating costs and benefits for customers who are not customer-generators.
Although customer-generators can reap large benefits from net metering, there is
a legitimate concern that some of their savings may be at the expense of other customers
who do not generate their own power. Because customer-generators still use the grid, but
only pay for power in excess of their generation, all else being equal, utility revenues will
go down unless rates are increased. IOUs express concern that customer-generators who
receive retail-rate reimbursement for net generation are receiving more than they put into
the grid because customer-generators underpay for the fixed costs associated with
transmission and distribution.55 In the summer of 2009, Xcel Energy asked Colorado to
assess a new fee on solar installations in order to compensate for solar customergenerators’ avoidance of fixed costs; the proposal was met with fierce opposition to
which Xcel relented.56 However, the external benefits of DRG are significant and can
actually result in customer-generators earning a personal benefit and subsidizing other
customers.57
In the case of solar customer-generators in particular, DRG provides external
benefits because it reduces peak demand, improves grid efficiency and reliability, avoids
transmission and distribution grid capital investments, and avoids costly overcapacity of
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Such is the position of the Edison Electric Institute. See “Meter Reader: Wading in the Controversial Net
Metering Debate,” The Wall Street Journal, August 20, 2009.
56
“Rising Temps Melt Electric Utilities' Business Models,” New York Times, http://www.nytimes.com
/gwire/2009/09/10/10greenwire-rising-temps-melt-electric-utilities-business-72148.html, published
September 10, 2009, accessed December 1, 2009.
57
Testimony of Mr. Christopher Cook, Sunworks, LLC, “Net Metering and Interconnection Standards,”
before the U.S. Senate Subcommittee on Energy, May 7, 2009.
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unpredictable power generation needs.58 If solar customer-generators were to store their
excess power by using batteries instead of the grid, other customers would be far worse
off because power would be stored during times of peak usage and then used during offpeak. Distributed generation of geothermal and wind power also defer transmission and
distribution expansion and have the potential to accommodate plug-in electric vehicles
and other new technologies that can use electricity during off-peak hours.
Increasing DRG is cheaper for the utility than building a new power plant because
much of the costs for DRG are borne by customer-generators, and utilities can sell
customer-generators’ excess power to other customers. If the utility is buying power
from customer-generators from a low-rate state and selling it to a high-rate state, it earns
additional revenue from DRG customers, which subsidizes non-generator customers in
the service area. If the power is purchased from the customer-generator can be sold for at
least the same price as it was purchased, then the cost to the utility is (at most) the cost of
transmission and distribution. Segregating transmission and distribution costs from perkWh usage rates is a common tactic for utilities to protect against unfair burdening
customer classes as a result of DRG. However, this accounting method requires proper
oversight because it can be abused to discourage DRG by overstating fixed or
transmission costs and understating avoided costs.
If the theoretical concern that DRG will result in cost-shifting among ratepayer
classes comes to fruition and net metering results in real losses to customers who are not
generators, then price adjustments can be made to discount customer-generated power,
but this has not yet been, and is unlikely to become, necessary. The best way to address
this concern is to start with a low cap for DRG, raise the cap over time, and provide
58

Id.
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universal access to DRG through rent-to-own programs, community purchase programs,
and low- and no-interest financing, so that all ratepayers can benefit from the savings
from DRG.

II.

Recommendations.
A. Actions for all levels of government: federal, state and local.
Federal, state and local governments should install DRG for government facilities

and buildings. DRG provides governments long-term financial benefits, long-range
planning certainty, and energy bill savings. Government procurement of DRG will also
serve to expand the commercial market for DRG, supplying additional support to DRG
technologies. Federal, state and local governments should offer incentives for customers
to install DRG. Local governments should also bundle renewable technology purchases
and insulation services to benefit their localities by making DRG more affordable for
residents of their districts. SMUD’s rent-to-own solar program has been highly
successful, and SMUD and power co-ops have been able to offer very affordable home
systems by using the power of buying in bulk to obtain a large discount on equipment and
installation.

B. Actions for FERC
In light of The Energy Policy Act of 2005 (EPA) revisions to PURPA, utilities
have found it easier to discriminate against small and co-generators (CHP). Membership
in a Regional Transmission Organization (RTO) or Independent System Operator (ISO)
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exempts utilities from mandatory purchase obligations under PURPA.59 Utilities only
earn investment on generation they build themselves, and so it is in their interest to favor
their own generation and reserve transmission capacity for their own future generation
instead of selling the capacity to competitors. FERC should strengthen enforcement to
prevent such discrimination.
Some state interconnection rules create barriers to small and renewable
generators, discouraging residential and business customers from generating their own
power by creating extra costs and administrative hassle.60 FERC should alter its Order
No. 2006 interconnection rule requiring co-generators to prove “deliverability” to load
and instead adopt a minimum interconnection standard.61

If given new federal

authority, FERC should institute a federal standard to smooth interconnection with DRG.
Even without new legislation, FERC could encourage the adoption of model rules, such
as those written by the Interstate Renewable Energy Council (IREC),62 that minimize
barriers to the development of DRG.63 States would be free to go beyond minimum
standards.

C. Actions for Congress
Congress should institute minimum federal standards for net metering to set a
floor of protection for customer-generators. Non-discrimination, streamlined
requirements, and “full credit” for all kilowatt-hours produced would remove the hurdles
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Testimony of Irene Kowalczyk, MeadWestvaco Corp., before the U.S. Senate Subcommittee on Energy,
May 7, 2009, http://energy.senate.gov/public/index.cfm?FuseAction=Hearings.Home, accessed October 20,
2009.
60
Cook at 8.
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Kowalczyk at 5.
62
IREC model interconnection rules, http://irecusa.org/wp-content/uploads/2009/11/IREC-IC-Model-FinalNov-8-2009-1.pdf, accessed November 12, 2009.
63
Cook at 6.
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some utilities and states have placed before would-be customer-generators. Net
metering that uses non-monetary transactions to credit kilowatt-hours and does not
reimburse the customer-generator for net excess generation is certainly more
administratively efficient and palatable to IOUs. However, customer-generators should
not be forced to give their net excess generation to the utility for free when the utility
resells the power at market rate. Revenue streams to customer-generators for net excess
generation are an important incentive for DRG, and the federal government should
require that customer-generators receive just compensation for the excess power they
place on the grid. “Full credit” and “just compensation” can be further delineated by the
state PUCs on a utility-by-utility basis, but Congress should mandate the end result that
customer-generators must receive the maximum value for excess generation that does not
burden other customer classes.
Restricting QFs by size no longer makes sense, given that technology has evolved
such that customers can become small producers themselves and avoid capital
transmission costs. Utilities are required to purchase power from qualified facilities of
larger than 40 kW (unless the QFs have access to a competitive market under PURPA
210(m), as amended), but Congress should amend this requirement to apply to smaller
customer-generators as well. Compensation for customer-generators should be set at the
“just compensation” standard outlined above to provide states and utilities some
flexibility in price-setting for micro-generation (under 40 kW). Renewable generation
should be encouraged at all levels for environmental, security, and price stability reasons.
The same rationale applies to small customer-generators as to larger independent
generators: competition in power generation brings down prices. As is done in all states
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with net metering, customer-generators should be required to provide adequate notice to
the utility and follow interconnection rules so that utilities and local distribution
companies can prepare for additional flows to the grid with minimal hassle and cost.
With the exception of the Electric Reliability Council of Texas (ERCOT), all
transmission and distribution are all connected across state lines. As electricity grids and
markets have modernized and become increasingly interstate, Congress should grant
FERC more authority over what used to be isolated and purely regional markets.
Congress should statutorily specify or delegate to FERC the authority to speed up
timelines for interconnection approval, cap fees for interconnection, standardize
application and agreement forms, and mandate minimum interconnection standards for
investor-owned utilities, as FERC already requires for public utilities under sections
202(b), 205, 206, and 210 of the Federal Power Act (FPA).64 65 Utilities should not be
allowed to shut out generation competition from customer-generators.
One reason some states do not provide cash payment for net excess generation
may be because they want to avoid FERC jurisdiction and fees associated with cash
payments to customer-generators. Generators selling to the wholesale market must pay a
tariff for interconnection under FERC jurisdiction, and customer-generators avoid this
tariff by giving the energy back to the utility instead of receiving cash payment.
However, Congress could easily exempt customer-generators under a certain size if it
chose to recognize the benefits of DRG and a distinction between small-scale customer-
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See Interstate Renewable Energy Council, “Best Practices in Interconnection of Distributed Generation,”
USEA/USAID Workshop, September 2, 2009 at http://www.usea.org/programs/EUPP/GCRE_September_
2009/GCRE_Presentations/GCR_Workshop_Presentations_Wednesday_September-22009/IREC_USEA_presentation_Sep-2-2009-Keyes.pdf, accessed October 20, 2009.
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Testimony of Kevin A. Kelly, FERC, before the Senate Subcommittee on Energy, May 7, 2009,
http://energy.senate.gov/public/index.cfm?FuseAction=Hearings.Home at 2, accessed October 20, 2009.
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generators and “merchant generators.” In order to get around FERC jurisdiction, some
states credit customers’ net excess generation at the utility’s unbundled generation rate.66
Other states, such as New York and Ohio, already provide customer-generators with cash
refunds. Congress should exempt customer-generators from interconnection tariffs
imposed on independent generators to remove any legal gray area for net billing.
Federal interconnection standards minimize discrimination against new
generators, expedite the process for new generators, and ensure safety and reliability.67
The FPA largely exempts local distribution companies (LDCs) from FERC authority
unless the LDC also sells energy in the wholesale market.68 While FERC has tried to
harmonize state and federal interconnection practices and expressed its “hope” that states
would model their interconnection rules after the federal model, many states have not
followed FERC’s lead.69 Some states (or utilities, if state regulators are silent) have
instituted restrictive requirements such as additional insurance requirements, redundant
external disconnection switches, unmanageable application forms, unreasonable limits on
the size of generator to be connected, high fees, long delays in approval, and low
payments or credits for excess power returned to the grid.70 The federal government
should limit these abusive and anti-competitive practices and provide a fair playing field
for DRG against traditional sources and owners of electricity services.

66

Initially, the Public Utilities Commission of Ohio required utilities to credit customer net excess
generation at the utility's full retail rate before the Ohio Supreme Court decided in 2002 that this exchange
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See Freeing The Grid 2008, http://www.newenergychoices.org/uploads/FreeingTheGrid2008_report.pdf,
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D. Actions for States
1. Provide DRG extra credit towards renewable portfolio standards.
Currently, states have the most authority to improve net metering policies, and
many of them have made improvements in recent years. States should encourage utilities
to meet renewable portfolio standards (RPS) by providing extra credit for DRG within
the RPS formula. In states with an RPS/RES requirement, giving double credit (or at
least more than 100%) for DRG towards meeting the RPS rewards utilities with lots of
DRG in their service area.71 Washington State gives double credit for DRG, and its
utilities offer generous incentives for DRG as a result.72
Because of California’s strong RPS requirement and solar incentives for utilities
and customers, Southern California Edison (SCE) provides a cash incentive per watt for
installing electricity generating equipment under its self-generation incentive program
(SGIP). The California Energy Commission’s Renewable Energy Buydown Program
provides similar incentives for small renewable self-generation units.73 In addition, SCE
offers a solar incentive program that pays a lump-sum or monthly payment for installed
solar systems based on expected generation. This subsidy resembles renting the
customer’s roof because the customer does not bear any risk of how much energy her
system produces nor does she benefit beyond the fixed payment agreed to by contract.
While fixed payment contracts assure customer-generators a set return on their
investment, they do not insulate customer-generators from future price spikes as they
would be if they maintained ownership over the power they produce. Providing
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See Appendix B for map of state policies.
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customers a choice of risk and return options enhances customer options and helps
diversify the utility’s portfolio.
Another incentive for utilities to at least stop fighting net metering would be to
reward the utility for DRG even if it does not build the capacity itself. For example, if a
utility normally earns an 8% return on capital investments, state PUCs could decide it
would receive 2% for new expenditures on DRG within its service area. This policy
would incentivize utilities to encourage DRG and quantify the costs and benefits to other
customers. Any additional cost from DRG is overwhelmed by the savings to other
customers because the utility is only receiving a 2% return on increased capacity instead
of building new generation facilities and charging an additional 8% on top of that. If
customer-generators produce 600 kW of power, which preempts the need for a new
power plant, customers save the cost of the power plant and the 8% profit margin and
instead, only pay 2% of the capital investment made by customer-generators in the
service area. This arrangement equitably distributes benefits from DRG while
encouraging customer-generators to install DRG. Alternatively, utilities could also
continue to earn the expected rate of return for DRG that they assist in financing under a
“borrowed” roof or amortized small-scale generator system. Creating opportunities for
customer-generators and utilities to act as partners in increasing DRG is important for
utility buy-in.

2. Customer-generator credits and reimbursement for net excess generation.
Net metering that credits consumers at a 1:1 ratio for energy produced and
credited is administratively pleasing and evenhanded. Reimbursement at more than
100% retail (e.g. avoided marginal cost under PURPA) would still leave the utilities
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enough breathing room to avoid rate hikes, but the 1:1 ratio is a fair compromise and easy
to understand and calculate. However, even the 1:1 ratio can be complicated by tiered or
real-time pricing. Solar power is generated when demand is highest, and crediting solar
customer-generators at real-time prices would be an added incentive for solar. Wind
power on the other hand, is most productive at night, when demand and corresponding
prices are lowest. Therefore, a crediting or reimbursement program relying on real-time
pricing would dramatically favor solar over wind for DRG. Wind has received more
federal subsidies than has solar in recent years,74 and so additional subsidies for solar
may not be a bad idea, but favoring one technology over another is generally undesirable.
Most net metering policies credit a customer’s next bill if the customer generates
more power than she consumes, and at the end of 12 months, the customer’s remaining
credits are eliminated and the customer starts the next year with zero credits.75 Net
billing, a policy under which customers would receive a cash payment for excess
generation accumulated after 12 months, allows customers to earn a return beyond
cutting their energy bills to zero. Net billing’s administrative burden and financial cost to
utilities makes net billing an undesirable option for many utilities. However, it is unfair
for utilities to usurp excess energy from a customer-generator for free and then resell it to
other customers at full retail rate. Transferring customer-generators’ power to the utility
without compensation discriminates against customer-generators as opposed to
independent generators. While customer-generators are assumably not “in the business”
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of selling power to utility companies, this should not mean that they should be forced to
give away excess power for free.
Clear state rules that provide fair reimbursement for net excess generation are
highly desirable for long-term investment planning in DRG. Customer-generators should
be reimbursed for net excess generation at the end of the year through a net billing
arrangement, and the minimum reimbursement rate should be the average cost of
electricity for the utility during that year. The average cost option is still inferior to
reimbursement at the retail rate, but each PUC should analyze the rate structure of the
individual utility to determine a fair reimbursement price, since utility purchasing
arrangements vary widely. Most utilities buy electricity in long-term contracts, not in the
spot market, and average price is a well-understood parameter. Some utilities are more
generous and reimburse for net excess generation at the retail rate. Retail rates are
transparent, easy to identify and track a customer-generator’s actual savings from avoided
purchases from the grid. States should mandate retail reimbursement where feasible and
when it would not burden other consumer classes, after adequately accounting for
avoided costs attributable to DRG.

III.

Conclusion
If designed correctly, net metering policies can increase distributed renewable

generation and provide a win for the environment, electricity customers, state and federal
regulators, and the utilities. Reasonable reimbursement for net excess generation and a
streamlined interconnection process will improve residential, commercial and industrial
investments in DRG. In return, expanded DRG will avoid the costs of new transmission
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lines, power plants, development of distant renewable resources, and line losses and
empower electricity consumers to develop renewable energy on their own instead of
waiting for it down the line.
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Appendix A: DSIRE Map of State Net Metering Policies76

Net Metering
www.dsireusa.org / November 2009
ME: 660

WA: 100

co-ops & munis: 100

MT: 50*

ND: 100*

VT: 250
MN: 40

OR: 25/2,000*
WY: 25*

NH: 100
MA: 60/1,000/2,000*
RI: 1,650/2,250/3,500*
CT: 2,000*
NY: 25/500/2,000*
PA: 50/3,000/5,000*
NJ: 2,000*
DE: 25/500/2,000*
MD: 2,000
DC: 1,000
VA: 20/500*

MI: 150*
WI: 20*

IA: 500*
IN: 10*
NE: 25
OH: no limit*
co-ops & munis: 10/25
IL: 40*
WV: 25
UT: 25/2,000*
KS: 25/200*
MO: 100 KY: 30*
CA: 1,000*
NC: 1,000*
NM: 80,000*
OK: 100*
AZ: no limit*
AR: 25/300
GA: 10/100
AK: 25*
LA: 25/300
NV: 1,000*

CO: no limit

FL: 2,000*

42 states

HI: 100
State policy

KIUC: 50

have adopted a
net metering policy

Voluntary utility program(s) only

*

& DC

State policy applies to certain utility types only (e.g., investor-owned utilities)

PR: 25/1,000

Note: Numbers indicate individual system capacity limit in kW. Some limits vary by customer type, technology and/or application. Other limits might also apply.
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DSIRE summary maps, http://www.dsireusa.org/summarymaps/index.cfm?ee=1&RE=1
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Appendix B: IREC State Ratings for Net Metering and Interconnection
Standards77
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Freeing the Grid 2008, http://www.newenergychoices.org/uploads/FreeingTheGrid2008_report.pdf
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Appendix C: DSIRE Maps of State RPS and Distributed Generation Policies78

RPS Policies with Solar/DG Provisions
www.dsireusa.org / November 2009
WA: double credit for DG
NH: 0.3% solar-electric by 2014
OR: 20 MW solar PV by 2020;

MI: triple credit for solar

double credit for PV

NV: 1.5% solar by 2025;
2.4 to 2.45 multiplier for PV

OH: 0.5% solarelectric by 2025

CO: 0.8% solar-electric
by 2020

IL: 1.5% solar PV
by 2025

UT: 2.4 multiplier

WV: various

for solar

mu ltipliers

by 2021

NY: 0.1312% customer-sited
by 2013

NJ: 2.12% solar-electric by 2021
PA: 0.5% solar PV by 2020
DE: 2.005% solar PV by 2019;
triple credit for PV not counted
tow ard solar c arve -out

MO: 0.3% solar-electric

AZ: 4.5% DG by 2025

MA: TBD

NC: 0.2% solar
by 2018

MD: 2% solar-electric in 2022
DC: 0.4% solar by 2020;

NM: 4% solar-electric by 2020

1.1 multiplier for so lar

0.6% DG by 2020

TX: double credit for non-wind
(Non-wind goal: 500 MW)

State renewable portfolio standard with solar / distributed generation (DG) provision
State renewable portfolio goal with solar / distributed generation provision
Solar water heating counts toward solar provision

78
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16 states

& DC

have an RPS with
solar/DG provisions

Renewable Portfolio Standards
www.dsireusa.org / November 2009
WA: 15% by 2020*
MT: 15% by 2015

(Xcel: 30% by 2020)
ND: 10% by 2015

☼ OR: 25% by 2025 (large utilities)*

VT: (1) RE meets any increase
in retail sales by 2012;
(2) 20% RE & CHP by 2017

MN: 25% by 2025

5% - 10% by 2025 (smaller utilities)
SD: 10% by 2015

☼ MA: 15% by 2020

by 2015*

+ 1% annua l increase

WI: Varies by utility;
IA: 105 MW

☼ CO: 20% by 2020 (IOUs)
10% by 2020 (co-ops & large munis)*

CA: 33% by 2020

(Class I Renewables)

☼ NY: 24% by 2013

RI: 16% by 2020
CT: 23% by 2020

☼ OH: 25% by 2025†

☼ IL: 25% by 2025

☼ PA: 18% by 2020†

WV: 25% by 2025* †

☼ NJ: 22.5% by 2021

VA: 15% by 2025*

KS: 20% by 2020

UT: 20% by 2025*

☼ MD: 20% by 2022

☼ MO : 15% by 2021

☼ AZ: 15% by 2025

☼ DE: 20% by 2019*

☼ NC: 12.5% by 2021 (IOUs)

☼ DC: 20% by 2020

10% by 2018 (co-ops & munis)

☼ NM: 20% by 2020 (IOUs)

Ne w RE: 10% by 2017

☼ NH: 23.8% by 2025

MI: 10% + 1,100 MW

10% by 2015 goal
☼ NV: 25% by 2025*

ME: 30% by 2000

10% by 2020 (co-ops)

TX: 5,880 MW by 2015

29 states

HI: 40% by 2030

& DC

have an RPS
State renewable portfolio standard
State renewable portfolio goal
Solar water heating eligible

☼

*†

6 states have goals
Minimum solar or customer-sited requirement
Extra credit for solar or customer-sited renewables
Includes non-renewable alternative resources
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