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Introduction  
 
The number of residential and commercial customers who have installed solar generating panels 
at their homes and businesses has increased in recent years. Motivated by environmental 
concerns and a desire to reduce their electric bills, these customers have spurred a dramatic 
increase in the amount of distributed generation (DG) in the United States. Advances in solar 
photovoltaic (PV) technology, combined with decreasing capital costs and construction 
subsidies, have further sparked the construction of new capacity.  

The advance of DG as a complement to traditional electric service has potential benefits for 
electric utilities. Customers producing rather than consuming electricity at peak demand times 
mitigate the need to construct new generating capacity. Consumption of generation near its 
source could lead to lower transmission and distribution line losses and has other potential 
benefits for distribution and transmission systems.  

DG also poses many operational challenges to electric utilities. Generators must still rely on the 
electric grid for backup service during periods when they are not meeting all of their electricity 
needs (e.g., during the early morning and evening hours, during prolonged overcast conditions, 
during periods of unexpected PV installation failure, etc.). The variability of PV solar generation 
creates further challenges in maintaining system balance. There are also safety issues involved 
with customers having on-site generation, as power from DG installations can back-feed into 
distribution systems and cause occupational hazards for lineworkers.  

DG installations also pose revenue challenges for electric utilities. Because DG customers are 
typically compensated at times when they provide excess power to the grid and charged when 
they consume power from the utility, their electric bills potentially net to zero, and in some cases 
their net balance over the relevant billing period may even be negative, meaning the utility must 
pay the customer. Since residential electric bills are based primarily on electric consumption, and 
the associated customer charges rarely reflect the full amount of fixed costs utilities incur to 
provide retail electric service, utilities could face a revenue shortfall. As a result, other retail 
customers ultimately subsidize those customers with distributed generation or the utility under-
recovers the cost of providing service. 

This paper examines the many challenges that DG poses, as well as ways utilities can address 
these challenges and encourage DG development without unduly burdening other customers or 
adversely impacting utility operations and fiscal stability. The first section provides background 
on what DG is and the different pricing mechanisms utilities are using to compensate distributed 
generators. The second section explores the operational impacts DG has on the electric grid as 
well as the costs and benefits of DG for the distribution and transmission systems. The third 
section discusses the financial implications of DG, and ways different utilities have attempted to 
mitigate its impact on their bottom lines. The final section details the types of programs and rates 
public power utilities have implemented to ensure rate equity.  
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I. Distributed Generation, Net Metering, and Feed-in Tariffs 

What Is Distributed Generation? 
Distributed Generation refers to power produced at the point of consumption. DG resources, or 
distributed energy resources (DER), are small-scale energy resources that typically range in size 
from 3 kilowatts (kW) to 10 megawatts (MW) or larger. A typical household’s peak demand is 
about 3.5 kW, so the smaller resources are used by residential customers, while the larger 
systems are typically used by commercial and industrial customers. In addition to PV, DERs can 
include small wind turbines, combined heat and power (CHP), fuel cells, microturbines, and 
other sources. More than 90 percent of installed distributed generation in the United States today 
is solar. Therefore solar is the primary focus of this paper. 

The definition of DG has evolved over time. When the Public Utility Regulatory Policies Act 
(PURPA) was enacted in 1978, utilities became statutorily obligated to purchase power from 
qualifying facilities (QFs) at the utility’s “avoided cost,” (defined as the cost of the utility’s 
incremental cost for its next block of power). These QFs included CHP facilities and small 
power production facilities with 80 MW or less of installed renewable generation capacity.1 
These QFs were generally thought of as DG facilities. Later on, however, the California Public 
Utilities Commission (CPUC), for purposes of establishing a roadmap for rulemaking regarding 
DG, defined DG as “small-scale electric generating technologies installed at, or in close 
proximity to, the end-user’s location.”2  

Some definitions of DG turn on location rather than size. The Swedish Royal Institute of 
Technology’s Department of Electric Power Engineering defines DG as “an electric power 
source connected directly to the distribution network or on the customer side of the meter.”3 
Both this definition and the CPUC definition cover the types of distributed resources discussed in 
this paper. 

 

Compensating DG Supply 
Though utilities have developed varying formulae for compensating distributed generators for 
the generation that flows onto their grids, there are two basic methods of compensation: net 
metering and feed-in tariffs. 

Net Metering  
Under net metering programs, customers with on-site generation are credited for the amount of 
kilowatt-hour (kWh) sales sold back to the grid and are charged for periods when their 
consumption exceeds their generation. To put it another way, their meters literally run backwards 
when a DG unit is producing more power than the customer is using. Utilities then charge the net 
difference between consumption and generation.  

                                                 
1 Itron, Inc. Impacts of Distributed Generation, Final Report. Prepared for the California Public Utilities 
Commission Energy Division Staff, January 2010, p. 3-1. 
2 Ibid., p. 3-2. 
3 Ibid. 
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There are different mechanisms for billing customers. If a customer has a negative net balance, 
that balance may carry forward to the next month. Most utilities have a “true-up” period (at the 
end of the year, or some other pre-determined time). In some circumstances, a customer with a 
negative net balance may be compensated for its excess generation, while in other situations the 
balance reverts to zero at the end of the designated period. 

State policies on net metering also differ. Some states limit the technology and fuel types eligible 
for net metering. Many states also cap the total generator capacity eligible for net metering, 
placing caps on both individual generators and aggregate load eligible for net metering.4  

Under most net-metering programs, the customer is both charged and credited at the utility’s full 
retail rate of electricity. The meter simply records how much energy is consumed on-site and 
then how much is sold to the grid, with the difference in kilowatt-hours either charged or 
credited to the customer. Since net metering generally does not account for time of usage, it 
potentially over-compensates distributed generators and credits them with a value of generation 
that is higher than the utility’s avoided cost. 

Feed-in Tariffs  
Some states and utilities have mandated feed-in tariff (FIT) programs. A FIT is a long-term 
contract under which the utility agrees to purchase the excess generation from a distributed 
generator or DER. The utility establishes a per-kWh purchase price. This rate varies from utility 
to utility and is a source of much contention (explored below). Ultimately, utilities pay 
distributed generators as they would a non-utility wholesale power producer. 

FITs have been employed more commonly in Europe than in the United States, but they are seen 
as a means of incentivizing more DG. Though similar to net metering, under a FIT the generator 
is compensated at the predetermined rate for the excess generation supplied to the grid, while its 
purchases from the grid are charged at the retail rate.5 In other words, the FIT rate can be higher 
or lower than the retail rate. Some early adopters of FITs, both in Europe and the United States, 
intentionally set rates high in order to encourage the development of distributed resources. Other 
utilities have chosen to set rates closer to the wholesale purchase price of electricity – and thus 
closer to the avoided cost level. 

Some utilities have developed a blend of net metering and FITs, crediting distributed generators 
at less than the retail rate for electric service. Still other utilities have attempted to develop a 
tariff that more accurately reflects the value of DG for their system. These “value of solar” tariffs 
have been implemented by utilities such as Austin Energy in Texas and are discussed at greater 
length below. 

PURPA 
PURPA adds another complication to FITs. Under Section 210 of PURPA, utilities are required 
to purchase power from QFs. PURPA mandates that any rate set under PURPA cannot exceed 
the avoided cost. PURPA defines avoided cost as “the cost to the electric utility of the electric 
energy which, but for the purchase from such cogenerator or small power producer, such utility 
                                                 
4 See Energy Information Administration (EIA) article, “Policies for compensating behind-the-meter generation vary 
by State,” May 9, 2012. Accessed at: http://www.eia.gov/todayinenergy/detail.cfm?id=6190. 
5 For more information see EIA article, “Feed-in tariff: A policy tool encouraging deployment of renewable 
electricity technologies,” May 30, 2013. Accessed at: http://www.eia.gov/todayinenergy/detail.cfm?id=11471. 

http://www.eia.gov/todayinenergy/detail.cfm?id=6190
http://www.eia.gov/todayinenergy/detail.cfm?id=11471
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would generate or purchase from another source.”6 The Federal Energy Regulatory Commission 
(FERC) later added in its decision in the Southern California Edison case7 that “externality 
adders,” such as the value of reduced air emissions, could not be included in the avoided cost 
calculation. Furthermore, certain exemptions from the obligation to purchase power from QFs 
exist under PURPA. In some regional transmission organizations (RTO), QFs with greater than 
20 MW capacity are presumed to have “non-discriminatory access,” and thus utilities may apply 
to FERC for an exemption from their obligation to purchase the surplus power.8 

Though FERC’s ability to set wholesale electric power rates under the Federal Power Act (FPA) 
is limited to “public utilities,” (i.e., generally investor-owned utilities, or IOUs), the “must 
purchase” provisions of Section 210 of PURPA are applicable to all “electric utilities,” including 
publicly owned electric utilities and rural electric cooperatives.9 Therefore, public power utilities 
are subject to the same restrictions as IOUs and other utilities in setting avoided cost rates in 
compliance with PURPA. Further, if a distributed generator makes a sale of electric power to a 
public power utility and the rate is not PURPA-compliant, then as a legal matter, the sale 
transaction is considered a “sale for resale” (a wholesale sale) of electric power under the FPA 
and the entity that makes such a sale must submit to FERC regulation under the FPA.10 

For a rate to be compliant with PURPA, the rate must be set at the avoided cost. Some have 
argued, however, that an avoided cost rate might be too low to encourage installation of DERs. 
Utilities might be able to structure their FITs in order to avoid FERC jurisdiction.11  

 

The Current DG Marketplace 
The amount of DG, particularly solar PV, has risen sharply in the United States over the past few 
years. As of 2011, 4 gigawatts (GW) of distributed capacity had been installed in the United 
States,12 with 200,000 residential electric customers owning at least some PV capacity. The 

                                                 
6 Federal Register. 12214-12237 (1980), as cited in Justin Wynne. Feed-in Tariffs and Implications for Public 
Power. Memphis, TN: APPA Legal Seminar,  November 29, 2011, p. 13. Accessed at: 
http://www.publicpower.org/files/LegalSeminar/Wynne.pdf 
7 70 FERC ¶61, 215 (1995), as cited in Wynne. 
8 Wynne, p. 14. 
9 Ibid., p. 15. 
10 This issue does not arise in the context of net metering because FERC has held that no jurisdictional sale of power 
takes place. In MidAmerican Energy, 94 FERC¶61,340 (2001) and Sun Edison LLC, 129 FERC ¶61,146 (2009), 
FERC held no FPA-jurisdictional sale takes place when a generator participates in a net metering program if, over 
the course of a retail billing period (e.g., a month), there is no net delivery of energy from the generator to the grid. 
Both orders make clear the holdings apply to both QFs and non-QFs participating in net-metering programs. 
11 See ,for example, Scott Hempling, et al., Renewable Energy Prices in State-Level Feed-in Tariffs: Federal Law 
Constraints and Possible Solutions, January 2010. Hempling offers three alternative methods to pay generators at 
higher than the avoided cost: awarding the generator renewable energy credits (RECs); offering tax credits equal to 
the amount paid at above avoided cost; or using funding from sources such as tax credits, grants, and loans. These 
proposals, however, have not been tested in court proceedings and it is unclear whether they would comply with 
PURPA. 
12 Tom Stanton. State and Utility Solar Energy Programs: Recommended Approaches for Growing Markets. Silver 
Spring, Md.: National Regulatory Research Institute, 2013, p. 5. 

http://www.publicpower.org/files/LegalSeminar/Wynne.pdf
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amount of distributed capacity is expected to increase to approximately 9 GW by 2016, and to as 
much as 20 GW by 2020.13    

One of the main drivers for this increased capacity is the declining cost of solar panels. Solar 
panel costs have fallen from $3.80 to 86 cents per watt as of 2012.14 This, in turn, has led to a 
reduction in total solar installation costs. Solar installation costs have decreased 70 percent since 
2008 and are still falling.15 In 2012 alone, prices dropped an average of 14 percent. The price fell 
by 90 cents per watt for small systems (10 kW or less), 80 cents per watt for mid-sized systems 
(10-100 kW), and 30 cents per watt for larger systems (greater than 100 kW). The average price 
for a small system is now $5.30 per watt.16 Installation costs vary throughout the country and are 
as low as $3.90 per watt in Texas.17 

American customers have largely benefitted from developments in the European marketplace. 
The rapid expansion of solar DG led to an expansion in worldwide solar module manufacturing, 
which in turn led to reduced costs. The increase in American PV installations coincided with the 
bottoming out of module prices, meaning that American customers are paying far less than 
European customers did at the time of peak European expansion.18 

In addition to declining panel prices, there are state, federal, and even utility incentives for solar 
panel installations. The current federal tax credit for installing PV panels is 30 percent of total 
installed costs. In some states, customers receive an additional 30 to 40 percent tax credit. For 
example, the combined federal and state tax credits for a North Carolina resident mean that the 
government is covering 70 percent of the total costs for installing solar paneling.19 

The Edison Electric Institute (EEI) notes several other reasons for the increased reach of solar 
distributed generation: 

• Increasing utility rates (particularly tiered rate structures with higher rates in higher usage 
tiers) make self-generation more viable for rate-payers. 

• Renewable portfolio standards, in place in 29 states plus the District of Columbia, 
encourage development of more PV resources. 

• Time-of-use rates, which set higher rates for consumption during peak-demand hours, 
create further incentives for installing distributed solar PV.20 

                                                 
13 Edison Electric Institute. Disruptive Challenges: Financial Implications and Strategic Responses to a Changing 
Retail Electric Business, 2013, p.4. Some estimates of future growth are even more optimistic, with one analysis 
predicting 20-30 GW of new installed solar distributed capacity by 2017. See Andy Colthorpe, “US Solar capacity 
to total 50 GW by end of 2016, says Deutsche Bank.” Accessed at: http://www.pv-
tech.org/news/us_installed_capacity_to_total_50gw_by_the_end_of_2016_including_20gw_to_30. 
14 Ibid. 
15 Travis Bradford and Anne Hoskins. Valuing Distributed Energy: Economic and Regulatory Challenges, Columbia 
University and Princeton University, 2013, p. 5. 
16 Galen Barbose, Naim Darghouth, Samantha Weaver, and Ryan Wiser. Tracking the Sun VI: A Historical 
Summary of the Installed Price of Photovoltaics in the United States from 1998 to 2012. Lawrence Berkeley 
National Laboratory, 2013, p. 1. 
17 Ibid., p. 2. 
18 Phillip Brown. European Union Wind and Solar Electricity Policies: Overview and Considerations, 
Congressional Research Service, August 7, 2013, pp. 33-34. 
19 Bob Curry. The Law of Unintended Consequences. Public Utilities Fortnightly, March 2013, p. 46. 
20 Disruptive Challenges, p. 4. 

http://www.pv-tech.org/news/us_installed_capacity_to_total_50gw_by_the_end_of_2016_including_20gw_to_30
http://www.pv-tech.org/news/us_installed_capacity_to_total_50gw_by_the_end_of_2016_including_20gw_to_30
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EEI concludes that a 10 percent reduction in load due to DER would lead to a 20 percent 
increase in rates for non-DER customers. This combination of increasing electric rates with 
falling PV costs could lead to greater market penetration throughout the country for solar DG. 
Though the variability of solar DER resources means customers will remain tied to the grid for 
some time, the development of improved battery storage technology, fuel cells or micro turbines 
could eventually allow customers to become totally grid-independent.21 

It will likely take quite some time for the most aggressive predictions to come to fruition. Even 
under optimistic projections of potential distributed capacity installations, distributed PV would 
represent only a small fraction of total U.S. electric generating capacity. Moreover, solar and 
other renewable resources are not viable in all parts of the country, even if there is further 
development of energy storage technologies. However, even minimal DER market presence can 
have significant impacts on utility system reliability and revenue streams. The rest of this paper 
will closely examine the potential impacts and ways that utilities can ameliorate them. 

 

 

                                                 
21 Ibid., p. 5. 
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II. The Impact of Distributed Generation on the Electric Grid 
 
Proponents of DG tout a number of ancillary benefits. Since DG is consumed largely on site, it 
would presumably lower distribution, transmission, and generation infrastructure and operating 
costs. Another advantage of the electricity being consumed closer to its source would be a 
reduction in electric line losses.  

A study commissioned by the Solar Energy Industries Association (SEIA) looked at the benefits 
and costs of solar DG for Arizona Public Service (APS).22 The study attempted to place a 
monetary value on the costs and benefits of DG on the APS system. Among the benefits of DG 
this study posited: 

• Avoided generation capacity costs. Increased level of DG penetration could reduce the 
need for new generation assets. Higher levels of DG penetration would especially 
displace new, natural gas-fired generation. 

• Avoided ancillary services. The Western Electricity Coordinating Council (WECC) 
requires utilities to maintain spinning reserves of at least 7 percent of load. Load 
reductions attributable to DG would mean APS would have to procure fewer reserves. 

• Avoidance of higher transmission costs. In addition to demand response (DR) and 
energy efficiency (EE), DG would help reduce APS’s peak demand by 1,150 MW in 
2017. This would negate higher transmission costs due to increased demand. 

• Environmental benefits. Since DERs are generally non-emitting, renewable resources, 
they would displace fossil fuel energy, thereby reducing greenhouse gas emissions as 
well as emissions from sources such as SO2 and NOx. 

• Avoided renewable costs. Though APS has procured enough renewable resources to 
meet the state’s renewable energy standard (RES) requirements, DG could be a hedge 
against the failure of those resources, particularly those that have not yet come on line. 

• Grid security. Since DG capacity is dispersed throughout the utility’s territory, it is 
unlikely that all generators would fail at the same time. Furthermore, since the end-user 
and producer are one and the same time, DG mitigates against outages due to 
transmission or distribution system failures. 

Though this study concentrated on one utility service territory, most of these arguments about the 
advantages of DG are employed by DG advocates in other areas of the country. While there is 
some merit to these arguments, DG proponents have been known to overstate these benefits 
while minimizing or disregarding other risks. This section will detail some of the technical and 
operational challenges associated with DG. 

 

Interconnection  
Distributed generators must enter into interconnection agreements with their local distribution 
utilities. These agreements lay out the technical parameters of the interconnections and usually 
                                                 
22 R. Thomas Beach and Patrick G. McGuire. The Benefits and Costs of Solar Distributed Generation for Arizona 
Public Service. Crossborder Energy, May 8, 2013. 
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require that feasibility studies be carried out to ensure that the proposed interconnection meets 
applicable safety and reliability standards. FERC has established standardized procedures for 
interconnecting small generators23, but specific interconnection agreements vary among states 
and utilities.  

California provides an example of one state’s approach to interconnection. California issued 
Rule 21 in order to streamline the interconnection process. The state issued the California 
Interconnection Guidebook24 to offer guidance to DG customers and utilities. Though Rule 21 
applies only to utilities under the jurisdiction of the CPUC (IOUs), many publicly owned electric 
utilities modeled their rules after Rule 21.  

Under Rule 21, a customer wishing to interconnect has five options: 

1. Isolated operation, unconnected to the utility’s distribution system. 
2. Interconnected but not exporting power to the distribution system. 
3. Interconnected and incidentally exporting power. 
4. Net energy metering. 
5. Exporting power for sale.25 

“In each of the last four relationships, the generator operates ‘in parallel’ with the utility’s 
distribution system, generating power while interconnected, and thus having to match the utility 
power characteristics.”26 Most generators fall into these latter groupings and as such must match 
utility voltage characteristics and meet certain minimum power requirements.27 

Generators seeking to interconnect with a utility’s distribution system are graded on a pass/fail 
basis in their initial review based on whether the proposed generator is likely or not to damage 
the distribution system or disrupt its operation. If a generator fails the initial screen, a 
supplemental review is conducted to see if the issue can be addressed with minor alterations.28  

Rule 21 lays out further technical specifications. Applicants must provide detailed specifications, 
including net nameplate rating, operating voltage, and power factor rating. Rule 21 and the 
accompanying guidebook also lay out procedures for the utility to follow in the screening 
process, and even offers model agreements from utility examples. 

Other states offer similarly detailed guidelines for interconnection. Though both the federal and 
state parameters have helped to keep distribution grids stable as more DG resources are 
                                                 
23 Federal Energy Regulatory Commission. Standardization of Small Generator Interconnection Agreements and 
Procedures. Docket No. RM02-12-000; Order No. 2006, May 12, 2005. FERC procedures apply to FERC-regulated 
“public utilities” (generally IOUs) that own, control, or operate facilities used for transmitting electric energy in 
interstate commerce. A non-public utility (for example, a public power utility) that seeks voluntary compliance with 
the reciprocity conditions of a FERC-regulated public utility’s open access transmission tariff may satisfy that 
condition by adopting these procedures and form of agreement. 
24 Chris Cooley, Chris Whitaker, and Edan Prabhu. California Interconnection Guidebook: A Guide to 
Interconnecting Customer-owned Electric Generation Equipment to the Electric Utility Distribution System Using 
California’s Electric Rule 21. Consultant Report prepared for California Energy Commission, Public Interest Energy 
Research Program, September 2003. Available at: http://www.cpuc.ca.gov/PUC/energy/DistGen/. 
25 Ibid., p. 7. 
26 Ibid. 
27 Ibid., p. 8. 
28 Ibid., p. 16. 

http://www.cpuc.ca.gov/PUC/energy/DistGen/
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integrated, the further expansion of distributed resources may cause complications down the 
road. As expressed in joint comments filed by three utility trade associations with FERC: 

For example, if a 2-MW retail project request comes in simultaneously with a 2 -MW wholesale 
project request, and both projects seek to interconnect at the same line section and both require 
the same line capacity, the utilities in these jurisdictions must choose to connect one project over 
the other because of the limited line capacity. Although Transmission Providers and electric 
utilities in these jurisdictions have created elaborate systems to limit the potential for such 
situations, this kind of scenario will increase with the growth of small generation interconnection 
requests and is already causing increased concern among electric utilities.29 

 

System Balance 
Another challenge that DG presents to the electric grid is maintaining system balance. A 
Massachusetts Institute of Technology (MIT) study on the future of the electric grid explains that 
low levels of DG penetration merely reduce load at the nearby substation, but high DG 
penetration could create excess load at the substation. This would cause power to flow from the 
substation to the transmission grid, creating a reverse power flow that grids are not designed to 
handle. This could lead to high voltage swings and other stress being placed on electric 
equipment. These potential strains on the system will require utilities to make further capital 
investment in system upgrades.30 

Some standards currently exist to address these variable voltage situations. The Institute of 
Electrical and Electronics Engineers (IEEE) created IEEE Standard 1547 to ensure that DG 
customers do not negatively impact other customers or the grid. It requires that no objectionable 
“flicker” occur for other customers due to voltage variation. It also enumerates safety standards, 
particularly standards requiring that DG units disconnect when local faults occur. It also requires 
DG units to detect unintentional islanding, where DG systems supply a localized section of the 
grid that has been disconnected from the larger grid system.31 

Though the standard has been effective in securing lineworker safety and in maintaining grid 
balance, it is somewhat outdated. The standard was issued in 2003. With the growth of DG, the 
standard should be updated. For instance, as mentioned above, increased DG penetration could 
lead to greater voltage variability, and thus to an increased incidence of flickering; however, DG 
systems with voltage regulation capability could guarantee voltage stability. The current standard 
disallows voltage regulation at the interconnection point and thus needs modification.32 

DG can also complicate fault detection. These units could potentially increase current at a fault 
while reducing it at the protection device. This makes it harder to detect a fault and disconnect 
the unit. Changing fault currents could also hamper how other protection devices function.33 

                                                 
29 Comments of the National Rural Electric Cooperative Association, Edison Electric Institute, and American Public 
Power Association on the Notice of Proposed Rulemaking to Update the Small Generator Interconnection Rules and 
Procedures. Federal Energy Regulatory Commission, Docket No. RM13-2-000, June 3, 2013, p. 29. 
30 MIT. The Future of the Electric Grid. Cambridge, Mass.: Massachusetts Institute of Technology, 2011, p. 17. 
31 Ibid., p. 112. 
32 Ibid., pp. 113-14. 
33 Ibid., p. 116. 
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Safety Concerns and “Islanding” 
There are other potential safety issues involving DG. Of particular concern is “islanding,” where 
the DG unit continues to energize a feeder even though the electric utility is no longer supplying 
power due to an outage or other cause. This creates a very high safety risk to utility workers who 
might not realize that a circuit is still energized. DG units are required to “anti-island” and stop 
power generation once an islanding situation occurs, and as such have inverters that allow the 
unit to cease generation.  

Even if islanding remains a remote possibility, there are other risks involved. It is possible for a 
high-voltage spike to occur, thus damaging other customer loads. The loss of the utility system 
reduces the impedance necessary for the PV inverters to function properly, leading to abnormal 
voltages before the inverter trips. This also potentially damages other loads.34 Since the utility 
distribution system creates the sole ground source for a DG system feeder, the loss of grounding 
due to an outage could lead to overvoltage. This could damage both utility and customer 
equipment, especially surge protectors.35  

Another consequence of islanding is out-of-phase reclosing. As General Electric explains, “If 
DG keeps the system downstream of a recloser or reclosing circuit breaker energized, the 
subsystem is likely to drift out of phase with the main system.” Reclosing on an out-of-phase 
islanded system could damage the generator and could harm utility and other customer 
equipment under certain circumstances.36 

Another remote consequence of very high DG penetration levels could be a system-wide 
blackout. If an area or region had a very high number of DG installations – on the order of 
100,000 100-kW generators – and a bulk system event occurred that caused these DG systems to 
trip, it could have the same impact as losing a nuclear plant. One study posited that an initiating 
event that tripped these generators could lead to a blackout of the entire western 
interconnection.37 Again, this could occur only with very high levels of DG penetration – on the 
order of 20 percent of system load. 

 

Impacts on Load and System Planning 
In a certain sense, PV distributed resources provide a greater level of system protection, 
especially over large-scale utility PV installations. Since PV resources are generally distributed 
over a wide geographic area, intermittent cloud cover affects a smaller percentage of DG 
installations at one time, whereas cloud cover could adversely impact production at an entire 
utility-scale installation.38 On the other hand, system operators do not have the ability to observe 
as closely the operation of DG systems. This particularly impacts load forecasting as system 

                                                 
34 GE Energy. Impact of Photovoltaic Generation on Distribution Systems. Schenectady, NY: Distribution Systems 
Testing Application and Research, 2013, p. 59. 
35 Ibid. 
36 Ibid, pp. 60-61 
37 Ibid, p. 70. 
38 Ibid., p. 71. 
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operators cannot distinguish between increases in load due to higher demand and decreased solar 
output.39 

The impairment of load forecasting capabilities is of increasing concern in the power industry. 
Distributed generation, along with utility-scale renewable resources and the increase in demand 
response resources, are all making load forecasting more difficult.40 If load spikes more than 
expected when transmission and/or generation assets are down for service, this can lead to forced 
outages and blackouts. Though rare, this happened twice in 2013.41 

Distributed resources especially impact system peak planning. Because DG customers – 
particularly those with PV installations – can shift the demand curve and shave peak usage, this 
may enable utilities to avoid adding peak generation resources; however, because these are 
localized resources, they “may shift the geographical areas of the grid requiring expansion, 
reinforcement, or upgrade.”42 

DERs also place increased strain on the distribution system. DG customers rely on the 
transmission, distribution and generation systems more than non-DG customers. DG customers 
use the distribution system for electric consumption when they are not producing power, and 
they also use the distribution system to carry away excess power. So, unlike traditional utility 
customers who use the distribution system one way, DG customers rely on the distribution 
system both for consumption and production. DG customers also rely on the system to maintain 
sufficient line voltage to support their activities.43 

A study produced by Xcel, a Colorado-based IOU, rebuts or modifies some of the purported 
benefits of DG. For example, the report notes that while the immediate impact of DG is to 
displace coal fired units, in the longer term DG may displace more efficient natural gas units.44 
The highest levels of avoided costs occur in the first tranches of DG deployment as high-cost 
units are displaced; however, “increasing levels of solar penetration result in avoidance of energy 
from lower cost generation units.”45 While there might be environmental benefits from 
displacing efficient, low-cost natural gas units with PV resources, the long-run avoided cost 
benefits are fairly minimal. 

Also, distributed resources may not be as efficient at reducing line losses as has been suggested. 
As the Xcel study explains, “Given the relatively low correlation between solar generation and 
feeder load across an entire calendar year, annual avoided distribution line losses are no greater 
than annual average distribution line losses.”46 

 

                                                 
39 Ibid., p. 72 
40 Tom Tiernan. “Load forecasting is getting more difficult.” Megawatt Daily, September 20, 2013. 
41 Ibid. 
42 Cristin Lyons, Stuart Pearman, and Paul Quinlan. Distributed Resources and Utility Business Models – The 
Chronicle of a Death Foretold. Scott Madden Management Consultants, 2013, p. 10. 
43 Xcel Energy Services. Costs and Benefits of Distributed Solar Generation on the Public Service Company of 
Colorado System. 2013, p. ii. 
44 Ibid. 
45 Ibid., p. 5. 
46 Ibid., p. iii. 
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Hawaii Solar Integration Study 
The National Renewable Energy Laboratory (NREL) conducted a study of solar integration in 
Hawaii. Solar DG developed comparatively early in Hawaii, and so presented an opportunity for 
researchers to examine the effects of renewable generation on the grid. This study examined both 
utility-scale and DG-scale renewable resources on the grids of Maui and Oahu.  

The NREL study found that power production from distributed solar installations were less 
variable than utility-scale installations because of their geographic diversity. For example, 
scattered cloud cover could disrupt power production at a few distributed generators at a time, 
while it could halt all generation at a utility-scale site. Conversely, high-scale penetration of 
distributed solar generation presents operational issues due to the inability of the utility to curtail 
power production.47 

Variability in renewable generation impacts how other fuel sources are deployed. When 
renewable production is high, it may be necessary to ramp down fossil fuel plants, perhaps to 
minimum operating levels. At some locations in the study, fossil fuel plants operated in this 
manner over 90 percent of the time. The study did not examine the operation and maintenance 
expenses associated with operating baseload plants at minimum levels for such a long duration.48  

Another effect of high renewable penetration is greater reliance on nonsynchronous generation. 
Conventional plants use a synchronous generator “that literally spins in synchronicity with the 
frequency of the power supply; the generator’s rotation period is exactly equal to an integral 
number of alternating current cycles.” This helps the grid to maintain operating parameters and 
controls voltage. Nonsynchronous generators such as wind and PV do not provide this kind of 
grid support, thus potentially destabilizing the grid.49 

The rapid rise and fall of production in variable resources creates other risks. When PV 
generation drops off for five or more sustained minutes, it challenges the ability of conventional 
plants to compensate by ramping up production. A 30-60 minute sustained drop in production 
“consumes up-reserve resources and requires quick-start units.”50 While the conventional units 
responded during periods of sustained outages, there were times during when 20-60 MW of 
contingency reserves were used while renewable production ramped down. During one event, 
128 MW of contingency reserves were tapped to compensate for the loss of renewable power. 
Considering that this took place on the island of Oahu’s power grid, where there is a total of 
approximately 1,800 MW of firm power, this represented a significant portion of the island’s 
electric generating capacity.  

The opposite situation presents more of a challenge to the grid. If conventional units are already 
operating at a minimum level due to high renewable output, the output cannot be reduced further 
if there is a sudden increase in wind and solar generation output. This means conventional plants 
must use more down-reserves (reserves for periods when renewable output is high), with the 

                                                 
47 Kevin Eber and David Corbus. Hawaii Solar Integration Study: Executive Summary. National Renewable Energy 
Laboratory, 2013, p. 2. 
48 Ibid., p. 10. 
49 Ibid., p. 11. 
50 Ibid. 
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result being that the down-reserves fall below minimum levels. During the study, there were 
more than 2,000 hours of down-reserve violations, which endangered grid reliability.51 

Though in most cases the risks to the grid of blackouts or equipment damage due to DG are 
fairly minimal, there are costs associated with keeping these risks low. Utilities will have to 
make further capital investments to ensure that the grid continues to operate efficiently as more 
distributed resources are deployed. Utility customers must pay for these capital investments. 
Since owners of DERs may have electric bills approaching zero (depending on the rate and net 
metering regime that applies), the customers who create the need for these capital investments 
may be contributing little or nothing to the associated capital costs. Rate structures surrounding 
DG generally inhibit utilities from collecting the revenues necessary to maintain reliable 
operations in the face of increased DG penetration and variability in output, and therefore they 
must rely on traditional customers to pay for the costs associated with DG customers. 

                                                 
51 Ibid. 
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III. The Costs of Distributed Generation 
 
Beyond operational and safety issues associated with DG the financial implications of increased 
DG penetration are also important. Utilities lose revenue as more customers choose self-
generation. Moreover, it may be difficult through traditional rate design practices to recover the 
costs associated with DG programs from the DG customers. Both factors can lead to increased 
rates for the non-DG customers, financial losses to the utilities, or both.  

The full scale of revenue loss can be seen in California, where there is a relatively high 
penetration of distributed PV installations. The three investor-owned utilities in California 
estimate they will have to make up $1.4 billion in lost revenues once the original caps on DG 
have been reached.52  

As discussed above, proponents of DG argue that the benefits outweigh or at least mitigate the 
costs. A report produced by the National Regulatory Research Institute (NRRI) analyzed and 
summarized several studies attempting to estimate the monetary value of distributed resources. 
NRRI summarized the other studies’ conclusions: 

[T]hat there is little, if any, subsidy to solar producers when solar electricity is valued at the 
customer’s average retail price, which it is in many net metering programs. This is because solar 
PV production in many jurisdictions generally coincides with high-cost days and hours, thus 
displacing what would otherwise be above-average cost, marginal energy production, or 
purchases.53 

If these studies are to be believed, net metering may actually under-compensate solar generators. 

However, it should be recognized that varying circumstances affect costs and benefits associated 
with DG. For instance, the avoided energy cost benefit for utilities in states without a RPS are 
less than for utilities in states that have a RPS. Since PV distributed resources are not helping 
utilities in non-RPS states meet a requirement, this diminishes the value of these resources.54 

Rate structures further complicate the cost/benefit analysis. As NRRI points out, most residential 
rates have only two components: a fixed monthly customer charge (often fairly minimal), and a 
variable energy charge. In the service territories of the vast majority of utilities throughout the 
country, a residential customer’s energy bill is largely determined by the amount of energy 
consumed throughout the billing cycle, and the total bill rises and falls in sync with that 
customer’s energy usage. Commercial and industrial customers, on the other hand, usually have 
a third component to their bill: a fixed demand charge per kilowatt that reflects the highest 
hourly demand of any billing period. These demand charges do not necessarily change when 
solar PV is installed.55 Therefore fixed cost recovery may be less of a concern in the commercial 
sector than in the residential sector, even if overall revenue losses would be more substantial in 
the former category. 
                                                 
52 Diane Cardwell, “Utilities Confront Fresh Threat: Do-It-Yourself Power,” New York Times, July 26, 2013 
53 Tom Stanton. State and Utility Solar Energy Programs: Recommended Approaches for Growing Markets. Silver 
Spring, MD: National Regulatory Research Institute, 2013, p. 24. 
54 Ibid., p. 25. 
55 Ibid., pp. 25-26. 
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The NRRI report also notes that benefits of PV generation are reduced after a certain level of 
penetration. For example, minimal penetration leads to fairly low operations and maintenance 
(O&M) costs, but high levels of market penetration could lead to increased O&M costs due to 
the capital investments needed to manage more variable, two-way energy flows. These increased 
O&M costs would negate many of the system benefits provided by DG.56 The value of avoided 
energy and capacity costs might also diminish after a certain level of market penetration.  

 

The Impacts of Increased DG Penetration 
As discussed earlier, even generally optimistic projections show that DG penetration will be 
fairly small, especially when placed in the context of traditional generation resources. However, 
that does not mean distributed resources will constitute an insignificant portion of the electric 
market. 

Navigant estimates that by 2018 worldwide revenues from PV distributed resources will reach 
$118 billion a year.57 More significant from the American market perspective is that solar may 
be approaching the point of competitiveness with traditional grid power in many parts of the 
country. Parts of the Northeast could reach grid parity within three years and it is possible a 
majority of states will see solar PV rates that are equal to or less than retail electricity prices 
within the next decade.58 This means it would be no more expensive in many parts of the country 
to generate your own power than to buy it from the electric utility. 

Many businesses are seeing an opportunity to save money by installing solar panels. Wal-Mart 
plans to install solar PV on 1,000 of its retail stores (or approximately one-quarter of its U.S. 
locations) by 2020.59 Other businesses, such as Verizon and MGM Resorts, have similar plans, 
though on a smaller scale. Even the partial loss of the load of these large customers would lead to 
a significant reduction in utility revenues. 

Customer Subsidization 
Utilities are certainly not the only ones impacted by the growth of distributed generation 
resources. Utilities already are recovering lost revenues from DG customers by passing these 
costs to remaining retail utility customers. Returning again to the California utilities mentioned 
above, these three utilities estimate that if the costs associated with lost revenues were spread 
evenly among the 7.6 million traditional customers, each customer would experience an average 
annual increase of $185 in electricity costs.60  

In essence, DG customers are subsidized by non-DG customers. As Ashley Brown and Louisa 
Lund pointed out in a recent article, generally speaking, DG customers tend to have higher 
incomes than other customers. “Thus, any additional cost or delta revenue loss attributable to DG 
that is passed on to the balance of customers has a high probability of being a wealth transfer 
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58 Ibid. 
59 Ibid. 
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from the less affluent to the more affluent.”61 This socially regressive outcome is compounded 
by the institution of higher fixed charges (which utilities will have to implement to recover lost 
revenues), which are shared equally by all customers, Brown and Lund said. Low-income 
customers who consume comparatively less electricity than other customers will thus potentially 
face substantially higher electric bills, at least as a percentage of their current bills. 

These are not the only potential unintended consequences of DG, according to Brown and Lund. 
When DG customers are paid or compensated for their excess generation – especially when the 
compensation is at the full retail rate –distribution costs are included in the amount, even though 
DG customers often do not help the utility save on distribution costs through their generation 
activities, and do not incur such distribution costs themselves. Since utilities will lose money on 
DG, they will try to recoup some of that money through higher fixed charges.62 These higher 
fixed charges could hamper energy efficiency efforts. As Brown and Lund put it: 

The ironic result would be that less and less of the electricity bill is tied to actual usage, with the 
anti-green result that the rewards for energy efficiency, energy conservation, and distributed 
generation itself become smaller and smaller as more and more costs are shifted to the one part of 
the bill that everybody has to pay without regard to the level of consumption. In short, the 
fundamental environmental principle, “polluter pays,” which in electric pricing means greater 
emphasis on the part of the bill that rises with consumption, will be violated in the name of 
promoting “green energy.”63 

As discussed below, not all state regulators may be amenable to raising fixed charges, though 
that leads to other potential problems. 

 

Community Solar and Solar Leasing 
Community solar programs represent another challenge. Under these programs, customers are 
able to purchase shares of generation either from an apartment complex or other large, fixed PV 
installation. Community solar programs provide an opportunity for lower income customers and 
non-homeowners to gain access to distributed generation, but they also create new concerns for 
local distribution utilities.  

Community solar programs can be designed a number of ways. One example can be found in 
San Diego, California, where solar power provides output equivalent to 100 percent of the power 

                                                 
61 Ashley Brown and Louisa Lund. “Distributed Generation: How Green? How Efficient? How Well-Priced?” 
Electricity Journal, April 2013, p. 32. A California PUC study showed that customers who had installed DG systems 
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California Net Energy Metering (NEM) Draft Cost-Effectiveness Evaluation, prepared by California Public Utilities 
Commission Energy Division, September 26, 2013, p. 110. 
62 Ibid., p. 30. 
63 Ibid., p. 31. 
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needed for the recently opened Solterra EcoLuxury apartment complex. A total of 338 kW of 
electricity is being furnished to 114 units in the complex.64   

Colorado’s community solar gardens program allows a higher cross-section of customers to own 
solar generation. These solar gardens are ground-mounted or solar installations from which 
individuals can purchase power. The Colorado Public Utilities Commission drafted rules 
governing the solar gardens, mandating that they cannot be more than 2 MW and must have at 
least 10 subscribers, each of whom must own at least a 1-kW share. Utilities must also purchase 
6 MW of power from solar gardens by 2013, half of which must come from solar gardens 
smaller than 500 kW.65 When Xcel Energy’s program opened in 2012, it sold out in 30 
minutes.66 

These programs allow customers who either do not own their homes or who do not have the 
finances to pay directly for solar installations the means to own at least some distributed 
capacity. A 1 kW share in the Colorado program costs $3,700, so it still may be difficult for low-
income customers to gain access to the Colorado program, though Cooper Credit Union does 
offer loans to cover the purchase costs.67 

Electric customers have other means of accessing solar generation without paying up-front costs 
for installations. Companies like SolarCity will install solar panels on home rooftops without up-
front cost to the customer; the customer leases the panels and pays for them on a monthly basis. 
As the company touts on its website, the payment remains fixed through the life of the lease. 
Therefore, customers may see significant savings if their electric rates increase during the lease 
period.68 

Utilities with high electric rates are uniquely susceptible to developers such as SolarCity coming 
into their service territory, particularly if the monthly lease payment is much lower than the 
typical electric bill the customer is already paying. SolarCity has marketed aggressively in areas 
with high electric rates and is looking to expand its reach. Jimmy Chuang, a vice president for 
SolarCity, recently said “[t]he utility will not be able to stop us.” He added, “The power will be 
decentralized . . . Going forward, at some point, 20 percent or 30 percent will be on-site 
generation, which means we will take some of the money away from utilities. So they have to 
kind of work with us.” Chuang concluded, “This is the future. It doesn’t matter if they like it or 
not.”69  

Even if these threats fall short, these comments demonstrate that certain participants in the 
distributed solar sector have a very aggressive attitude toward penetrating the utility market. 
                                                 
64 LPI Communications. KYOCERA Solar Modules Power San Diego’s First net-Zero Energy Apartments. May 29, 
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SolarCity said it is willing to forgo profits in the immediate short-term to expand its presence 
throughout the country, a clearly risky business strategy.70 The company hopes to benefit long-
term by developing a large customer base through generous lease terms. 

 

Minimizing DG Risks 
As DG becomes more widespread across the United States, utilities and utility advocates have 
begun developing proposals to address lost revenues. Rick Tempchin of the Edison Electric 
Institute (EEI) wrote two articles discussing the risks DG imposed on utilities. The loss of 
revenues, he said, “makes it more difficult for utilities to meet their fixed-cost obligations.” Even 
when self-generating customers produce all or most of their power needs, the utility still incurs 
fixed costs in providing stand-by or back-up service. Furthermore, the utility under a net-
metering arrangement often buys back power at the full retail rate, though this rate may be higher 
than the true value of the generation to the utility. As Tempchin put it: 

Paying credits at the full retail rate costs the utility money because that cost will be higher than the cost that 
the utility actually avoids by purchasing the DG power. For example, in centralized markets, a utility can 
buy all of its power needs at the wholesale rate. This rate will always be less than the full retail rate it 
would have to pay to buy the same power from a customer.71 

It may be time to design rates that separate fixed and variable costs, Tempchin said. DG 
customers could pay some kind of non-bypassable surcharge to ensure that they are contributing 
covering their share of the utility’s fixed costs. Tempchin also advocated a system that ties 
compensation for DG more closely to its value to the grid. For instance, in areas of high 
congestion, DG can provide cost savings to utilities in reduced capacity on the distribution 
network. Similarly, DG produced during peak demand periods has more value than off-peak 
generation.72  

Fitch Ratings, one of the ratings companies that monitor utility finance issues, also has concerns 
about revenue stability and DG. It noted that net metering “can create pricing incentives to 
benefit one utility customer class over the majority of the customer base.” That being the case, 
Fitch prefers a net-metering system to a feed-in tariff that provides cash payments to customers. 
“We consider credits for excess supply and caps on total net-metering production with higher 
fixed demand charges as essential components of rate design as net-metering programs grow,” 
Fitch said.73 

Fitch’s approach would provide greater certainty. On the other hand, net metering has the 
disadvantage of compensating DG customers at the full retail rate and this rate may 
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overcompensate DG customers. Both rate designs have benefits and drawbacks that must be 
considered fully before developing DG programs. 

 

Rate and Policy Alternatives 
NREL produced a report that examined some potential rate design options for mitigating risks of 
feed-in tariffs. The first option, and one implemented by many jurisdictions that have FITs, is to 
place volume caps on the amount of program capacity eligible for FITs. In Hawaii, for example, 
the program cap was set at 5 percent of peak demand for each of the Hawaiian Electric Co. 
(HECO) affiliates. Hawaii also imposed program size caps to limit the size of individual 
projects.74 

Volume caps provide a measure of predictability and cost control. But they might inhibit a 
jurisdiction’s ability to foster clean technology development.75 Volume caps also favor projects 
with faster development times. If early-developing projects have higher cost profiles, growth of 
DG might put upward pressure on prices.76 Caps also engender “speculative queuing.” Since 
projects are rewarded on a first-come, first-served basis, some projects with minimal potential to 
come on line may take up space in the queue, thus shutting out more viable projects.77 Finally, 
caps increase uncertainties for project developers. If utilities do not award FIT treatment until a 
project reaches certain milestones, projects might be partially built before developers realize the 
cap has been reached.78 

NREL also examined payment level adjustments, which are methods of keeping payments in line 
with market developments over time. There are several options for establishing payment level 
adjustments, all of which are aimed at adjusting rates over the life of a FIT contract. One option 
is to establish a pre-determined degression rate over the life of the contract, while another option 
is to peg the degression rates so they respond to market prices. A third option is a volumetric 
approach where rate level adjustments are tied to achievement of specified capacity milestones. 
A final approach is a system of bidding similar to what is done in Spain.79 

Payment level adjustments offer some protection for ratepayers, as they reduce the potential for 
overpayments. This approach, unlike rate caps, might spur short-term development as investors 
see that payments are scheduled to go down over time.80 But price adjustments could induce 
market volatility. It is also possible for these payments to deviate markedly from market realities, 
thus requiring some level of oversight to ensure that they do not differ significantly from market 
prices.81 Additionally, if the rates exceed avoided costs, PURPA provisions would come into 
play, thus requiring FERC to set the rates. 
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The Utility Experience 
With utilities growing more worried about the impact of DG, several have begun suggesting 
reforms to existing programs to alleviate some of the financial concerns associated with DG.  

Arizona Public Service 
One of the most public controversies is taking place in Arizona, where Arizona Public Service 
(APS), an IOU, is proposing to amend its net metering program. In a July 12, 2013, filing with 
the Arizona Corporation Commission (ACC), APS made two policy proposals. Under the first 
policy option, existing net metering customers would pay a higher service charge based on the 
amount of electricity they use. This demand charge would range from $45 to $80 per month. A 
second option would establish a credit system for new DG customers. Under this system, 
distributed generators would be compensated for electricity sold to the grid at a rate set by the 
ACC, and this would appear as a credit on the customer’s monthly bill.82 The first proposal 
would reduce monthly savings for residential solar customers from 14-16 cents per kWh to 6-10 
cents per kWh for the current 18,000 solar rooftop customers. The second proposal would reduce 
savings to about 4 cents per kWh per month.83 

APS’s proposals drew considerable criticism from both its DG customers and solar industry 
groups who believe these actions would stunt the growth of PV generation. APS defended the 
proposals, arguing that they are designed to create a fairer system in which DG customers would 
compensate the utility for their continued reliance on the grid: 

Even APS’s customers who generate their own electricity with rooftop solar panels rely on the 
grid 24 hours a day: for power to supplement their solar supply when it does not meet all their 
needs; as a means to export electricity; and for backup power when panels fail or the sun does not 
shine.84 

APS says that the total subsidization of rooftop solar customers amounts to approximately $18 
million per year for APS customers. The utility also said the excess generation from solar 
rooftops does not save the utility money. Under the current system, rooftop generators are 
compensated at the full retail rate. If that power were not available, the utility would have 
purchased that electricity on the wholesale market at a lower cost.85 

Xcel Energy 
Xcel Energy in Colorado is proposing to add a surcharge on all retail customer bills to cover the 
costs of net metering for new installations. To maintain rate neutrality, this surcharge would be 
cancelled out by a credit to the Electric Commodity Adjustment (ECA).86  

The proposal is part of Xcel’s plan to educate the public about the cost of DG and its 
subsidization effects. In its filing before the PUC, Xcel said: 
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Our recommended plan also incorporates our efforts to start a dialogue about the need for and the 
equity of the incentives in the on-site solar program. In particular, we seek to transparently show 
the impact of the incentive net metering provides to customers that install PV systems, and to 
discuss the equity of that incentive. We seek to discuss the prospect that the net metering 
incentive either needs to be ramped down over time or that other rate design solutions must be 
explored to address the incentive net metering provides for future installations.87 

Xcel does not propose any changes for its existing DG customers. 

Kansas City Power & Light 
An IOU in Missouri, Kansas City Power & Light (KCP&L), wants to suspend solar rebates 
through the remainder of 2013. The current rebate, $2 per watt, was established under the state’s 
renewable portfolio standard. The utility says the program is now at capacity. KCP&L siad it is 
not seeking to hurt the solar industry, but is hoping to “protect our customers who do not receive 
solar rebate payments from paying a subsidy that is no longer rationally related to the solar 
market.”88 More than 95 percent of solar installations are located in affluent zip codes, thus 
burdening low-income and small business customers to cover the rebates, the utility said.89 

The Xcel and KCP&L examples highlight two of the growing concerns with DG, namely that 
non-DG customers are paying a disproportionate share to cover DG costs, and that these non-DG 
customers are generally less wealthy than the DG customers they are effectively subsidizing. DG 
supporters have disparaged these claims, and as discussed earlier, have argued that DG provides 
an overall monetary benefit in terms of system costs.  

 

State Actions Regarding DG Reform 
 
Idaho 
Two states have recently rejected proposals to amend utility net metering programs. Idaho Power 
had proposed to increase the customer charge for residential net metering customers from $5 per 
month to $20.92, and from $5 to $22.49 for small business net metering customers. Idaho Power 
would have also established a load capacity charge of $1.48 per kW for residential customers and 
$1.37 for small business net metering customers. It would have also reduced the retail energy 
rates for net metering customers, while increasing the capacity limit for the program.90 

The Idaho Public Utilities Commission denied this request, citing concerns over the chilling 
effect this could have on net metering. The commission expressed concerned that this proposal 
would encourage “rate gaming,” where large customers install small solar systems to qualify for 
lower electric rates. The commission approved a proposal to switch to a credit system that allows 
                                                 
87 Before the Public Utilities Commission of the State of Colorado, In the Matter of the Application of Public 
Service Company of Colorado for Approval of its 2014 Renewable Energy Standard Compliance Plan, Docket No. 
13A-___E, July 24, 2013. Accessed at: 
http://www.snl.com/Cache/18477192.PDF?Y=&O=PDF&D=&FID=18477192&T=&OSID=9&IID=. 
88 Kelly Harrington-Andrejasich. “KCPL-GMO seeks suspension of solar rebate until 2014. SNL: Electric Utility 
Report, July 22, 2013. 
89 Ibid. 
90 Idaho Public Utilities Commission. “Most of Idaho net metering proposals denied.” Case No. IPC-E-12-27, Order 
No. 32846, July 3, 2013. 

http://www.snl.com/Cache/18477192.PDF?Y=&O=PDF&D=&FID=18477192&T=&OSID=9&IID=
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net metering customers to receive a kilowatt-hour credit for excess generation instead of 
receiving a payment; however, the commission rejected Idaho Power’s suggestion that the 
credits expire at the end of the December billing cycle. Instead, the credits would carry forward 
as long as the customer continues on a net metering program at the same site.91 

Louisiana 
The Louisiana Public Service Commission (PSC) also vetoed a proposal to decrease payment 
rates to DG customers. State law requires utilities to purchase customer-generated energy at the 
full retail rate. Commissioner Clyde Halloway suggested basing compensation on the utility’s 
avoided cost, but the PSC rejected his proposal on a 3-2 vote.92 

California 
In California, legislation passed in September 2013 gave the CPUC authority to implement up to 
a $10 surcharge on all of the regulated IOUs’ monthly bills for retail electric service, with a $5 
surcharge for low-income customers. AB 327 also removes some limitations on and extends the 
deadline for mandatory time-of-use (TOU) rates. The bill paves the way for the removal of net 
metering volume caps. Net metering programs had been capped at 5 percent of a utility’s 
aggregate customer peak demand. Under this bill, large electric utilities (over 100,000 
customers) must establish a standard contract or tariff for net-metering customers and must make 
this contract available to eligible customer-generators by July 1, 2017, or sooner, if so ordered by 
the commission once the current cap is met. This effectively removes the net metering volume 
cap.93 

Minnesota 
Minnesota implemented its solar energy standard in May 2013, mandating a 1.5 percent solar 
standard for the state’s IOUs by 2020, meaning that 1.5 percent of their energy sales must be 
solar-powered. The standard also calls for utilities to develop a clean contract, feed-in tariff or 
standard offer for solar projects less than 1 MW in capacity. The standard increases the net 
metering cap from 40 kW to 1 MW for IOUs, creates a $5 million investment pool for small 
solar projects (under 20 kW), and authorizes community solar gardens.94  

The CLEAN contract is one of the central pieces of this new standard and is modeled in part on 
Austin Energy’s (Texas)  Value of Solar program (discussed below). The value of solar has five 
components: energy, generation capacity, transmission and distribution value, transmission 
capacity, and environmental value. The price will vary annually, but distributed solar generators 
lock in their prices for 20 years when their projects come on line.95 One caveat to the contract is 
that distributed solar producers are unable to profit from net generation. A distributed generator’s 

                                                 
91 Ibid. 
92 Amanda H. Miller. “Louisiana PSC upholds net metering.” Clean Energy Authority, July 1, 2013. Accessed at: 
http://www.cleanenergyauthority.com/solar-energy-news/louisaana-psc-upholds-net-metering-070113. 
93 Dana Hull. “Energy bill that could change electric rates heads to Gov. Jerry Brown.” San Jose Mercury News, 
September 12, 2013. Accessed at http://www.mercurynews.com/business/ci_24081881/energy-bill-that-could-
change-electric-rates-heads. A summary of the bill can be found here: 
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB327. 
94 John Farrell. “Minnesota’s New (Standard Offer) Solar Energy Standard.” Grist.com, May 28, 2013. Accessed at 
Grist.com: http://grist.org/article/minnesotas-new-standard-offer-solar-energy-standard/. 
95 Ibid. 
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production is netted against its consumption, and if the former is greater than the latter, the bill is 
zeroed out.96  

As these examples illustrate, even in states where utilities garner some concessions, state 
rulemaking bodies tend either to temper their requests or grant even greater concessions to solar 
rooftop customers in exchange for any concessions. Industry analysts will be keeping a close eye 
on the developments in Arizona, as they may provide influence how other states will treat 
attempts at reform. 

These developments serve as a warning to public power utilities that changing DG pricing 
regimes may be difficult once they have been put in place, especially if the proposed changes are 
seen as being too onerous for solar PV customers. Public power utilities may have more 
independence in establishing rates and policies on DG.  

                                                 
96 Ibid. 
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IV. The Public Power Experience 
 

Accelerated implementation of distributed energy resources poses a fundamental challenge to the 
IOUs, rural electric cooperatives and publicly owned electric utilities. Yet, publicly owned 
utilities are better positioned to deal with these challenges. The local, community-owned aspect 
of public power’s business model affords these utilities the opportunity to develop strategies to 
mitigate adverse effects of DG penetration. However, because public power utilities are highly 
attuned to local community sentiment, they may encounter greater pressure to encourage further 
development of customer-owned generation, even if it adversely impacts utility operations and 
revenues in the long run. 

This section details how certain publicly owned electric utilities have dealt with DG, the 
strategies they have put in place to integrate these resources in the most cost effective manner 
possible, and the political pressures to accelerate integration of distributed resources that some 
utilities have faced. 

Gainesville Regional Utilities (GRU)  
Gainesville Regional Utilities in Florida implemented its feed-in tariff – the first one 
implemented by any utility in the United States – in 2009. The GRU tariff was set at a high rate 
to encourage investment. The FIT for a rooftop solar system (less than 25 kW) was set at 32 
cents per kWh, while the FIT for ground-mount systems (greater than 25 kW) was set at 26 cents 
per kWh. Participation was capped at 4 MW per year.  

GRU’s aggressive tariff reflected local considerations regarding renewable energy. Both the City 
Commission and GRU residents expressed support for increasing GRU’s solar portfolio. It was 
hoped that greater solar implementation would promote both job growth and reduce carbon 
emissions. 

GRU has modified the program in the intervening years. Initially, the FIT price was to be 
adjusted by an annual degression schedule, but now the price is determined before the beginning 
of each calendar year. GRU also implemented a size limit (previously there had been none) of 
300 kW at each DG location. GRU also added administrative and capacity reservation fees as 
well as monthly customer charges in an effort to recoup more administrative costs.  

As of the beginning of 2013, GRU’s FIT was 21 cents per kWh for a small rooftop system. The 
price for a ground-mount system was 15 cents per kWh. GRU created a third class for larger 
rooftop systems (greater than 10 kW), and the 20-year fixed rate for systems installed in 2013 
was 18 cents per kWh. The decline in the FIT over the past four years has coincided with a 
decline of about 30-40 percent in the overall installed price of solar PV systems over the same 
period. 

Solar customers are also eligible for GRU’s net metering program, which compensates excess 
generation at the full retail rate. The current policy does not prohibit customers from 
intentionally over-sizing systems in order to take advantage of this rate structure. GRU attempted 
to revise its net metering program and pay a rate that was more in line with avoided costs plus a 
modest premium; however, customer feedback prompted the utility to modify plans for 
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restructuring the net metering program, instead aligning it with Florida’s regulated net metering 
policy governing IOUs. GRU is now evaluating possible rate design options. 

 

Austin Energy 
Like GRU, Austin Energy in Texas had distributed solar customers who sold excess energy, and 
thus profited from the utility’s net metering program. In response to this, Austin Energy worked 
with Clean Power Research (CPR) to develop a “value of solar” rate, which is an attempt to set a 
more equitable rate for solar PV customers. The rate is based on an algorithm that incorporates 
six value components: 

• Loss savings – reduction in line losses by producing power where it is generated. 
• Energy savings – the offset of wholesale purchases. 
• Generation capacity savings – benefits of added capacity that DG brings to the utility’s 

resource portfolio. 
• Fuel price hedge value – the value of having no fuel price uncertainty associated with 

solar PV.  
• Transmission and distribution capacity savings – the value of reduced peak loading on 

the T&D system, postponing the need for capital investments. 
• Environmental benefits – a recognition that the environmental footprint of solar PV is 

less than that of traditional fossil-fuel generation.97 

These components are meant to reflect the value of solar energy to Austin Energy. As explained 
by those who designed the rate, it represents a “break-even value for a specific kind of 
distributed generation resource and a value at which the utility is economically neutral to, 
whether it supplies such a unit of energy or obtains it from the customer.”98 

The proponents tout several benefits: 

• A fairer, more accurate rate. 
• A reduction in the payback period for solar customers. 
• Decoupling the credit from customer’s consumption of energy encourages conservation 

and efficiency. 
• Greater assurance that Austin Energy is charging for the full cost of serving customers.99 

Under the program, the customer is billed for total consumption, then gets a credit from Austin 
Energy for PV production at the value-of-solar rate. If the customer’s production exceeds 
consumption in a given month, then the customer receives a credit at the end of the monthly 
billing cycle that is rolled over to the next month. If the credit carries over to the end of the 
calendar year, the bill is zeroed out.  

 

                                                 
97 Karl R. Rabago, Leslie Libby, Tim Harvey, Benjamin L. Norris, and Thomas E. Hoff. Designing Austin Energy’s 
Solar Tariff Using a Distributive PV Value Calculation. Austin, TX: Austin Energy, 2013, p. 2. 
98 Ibid. 
99 Ibid., p. 4. 
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Los Angeles Department of Water and Power (LADWP) 
The nation’s largest public power utility has developed an incentive program to encourage the 
development of more renewable resources. The Los Angeles Business Council, policymakers 
and other stakeholders helped LADWP develop the feed-in tariff program in an effort to develop 
150 MW of solar electricity in the city100 The first phase of the FIT program was launched in 
January 2013 and is a 100-MW program that starts with a set price of 17 cents per kWh until the 
first 20 MW are subscribed, then decreases 1 cent per kWh for each additional 20 MW. LADWP 
plans to add 50 MW to complete the 150-MW FIT program, which “will be competitively priced 
through an RFP that is bundled with a utility-scale solar project.”101  

The city’s ratepayer advocate suggested that LADWP is overpaying for the electricity, with the 
cost being born by non-solar customers. However, General Manager Ron Nichols said the rates 
are in line with market prices. “We’ve acknowledged we’re paying a slightly higher incentive to 
make absolute certain we get major players here.” Nichols said.102 Currently, the program is 
aimed at large systems (150 kW to 3 MW), and likely will not include single-family homes, 
though there is a 4-MW carve-out for smaller systems (30-150 kW).103   

CPS Energy (San Antonio) 
CPS Energy in San Antonio, Texas, offers one of the most robust rebate programs in the nation 
to customers who install solar PV systems. There are four customer tiers with different rate 
incentives. The first three tiers cover customers (schools, residential and commercial) who use 
installers who are registered with the CPS Energy solar rebate program and are local; the fourth 
tier is for customers who use non-local registered installers. 104 

The rebate program amounts and caps were reduced during the summer of 2013. The current 
rebate tiers are as follows: 

• Tier 1: Schools - $2 per AC watt for the first 25 kW AC in power capacity production 
and $1.30 per AC watt for all remaining capacity output greater than 25 kW AC. This tier 
applies to commercial solar PV installations at accredited, nonprofit schools. The 
maximum rebate is $80,000. 
 

• Tier 2: Residential - $1.60 per AC Watt up to $25,000 or 50 percent cap, whichever is 
less. This rebate is available for residential solar PV installations. The maximum rebate is 
$25,000. 
 

• Tier 3: Commercial - $1.60 per AC watt for the first 25 kW AC in power capacity 
production and $1.30 per AC watt for all remaining capacity output greater than 25 kW 
AC. This rebate is available for commercial solar PV installations. The maximum rebate 

                                                 
100 Catherine Green. “In L.A., getting paid to go green.” Los Angeles Times, June 27, 2013. Accessed at: 
http://articles.latimes.com/2013/jun/27/business/la-fi-solar-buyback-20130627. 
101 “LADWP Takes Another Big Step to Create L.A.’s Clean Energy Future, Finalizes 150 MW Local Solar 
Program Plus 200 MW Utility Scale Solar.” LADWP Press Release, May 21, 2013. Accessed at: 
http://www.ladwpnews.com/go/doc/1475/1780671/LADWP-Takes-Another-Big-Step-to-Create-L-A-s-Clean-
Energy-Future. 
102 “In L.A., getting paid to go green.” 
103 Ibid. 
104 DSIRE USA website, accessed at http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=TX60F. 
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is $80,000, or 50 percent of total costs, whichever is less. 
 

• Tier 4: $1.30 per AC watt for residential and commercial systems not installed by a local 
contractor, as defined in the tier 1 through 3 offerings.  The maximum rebate is $25,000 
for residential and $80,000 for commercial.    

CPS Energy is addressing the challenge many utilities face with net metering and stranded 
infrastructure investment. Earlier this year, it proposed a credit per kilowatt-hour, known as 
SunCredit, rather than net metering. Instead of solar customers receiving the full retail rate, 
which is approximately 9.9 cents per kWh for residential customers, the SunCredit would be 
based on a market approach, taking into account the wholesale energy market price, transmission 
cost of service, etc. Working groups from both CPS Energy and local stakeholders are evaluating 
the proposal with the goal of reaching a consensus on the SunCredit rate. 

Seattle City Light  
Net metering is available in Seattle City Light’s service territory on a first come, first served 
basis, with a 10-MW volume cap. Customers receive a credit for each kilowatt-hour of excess 
generation, but Seattle City Light is prohibited by law from paying for generation, thus net bills 
cannot fall below zero.  

The utility also has developed a community solar program that allows multiple customers to 
receive credit for the energy produced by a large solar array. Seattle City Light pays for the 
construction of a large solar array placed in a location of optimum solar exposure. Any utility 
customer can purchase solar units representing a share of the total output from the array. The 
customer receives a corresponding credit which is netted against the monthly electric bill. 
Additionally, customers receive the Washington State Production Incentive, which is double the 
rate paid to individual solar PV customers. Seattle’s first community solar project was completed 
at Jefferson Park and has generated more than 24,000 kWh of electricity.105 

Santee Cooper (South Carolina Public Service Authority) 
Santee Cooper’s net billing program is a hybrid approach to DG, incorporating elements of both 
a feed-in tariff and net metering. The utility measures energy consumed and separately measures 
energy generated. Both the consumption charge and production credit are based on time of day 
pricing. Additionally, there is an on/off-peak demand charge designed to recover fixed costs. 

A Santee Cooper analyst explained the rationale for this approach: 

Under the net billing rate design, customers only receive compensation for the energy delivered 
to our grid, and are not compensated for the fixed costs incurred by Santee Cooper. The 
underlying theory is that self-generating customers do not reduce Santee Cooper’s obligation to 
serve their load, and we must still build generation, transmission, and distribution facilities to 
serve them; therefore fixed costs should still be appropriately allocated to and recovered from 
self‐generating customers. 

Like other utilities, Santee Cooper is seeking to keep rates as neutral as possible to avoid cross-
class subsidization. 

                                                 
105 “Community Solar Project at the Seattle Aquarium Now Enrolling.” Accessed at: 
http://www.seattle.gov/light/solar/community.asp. 
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Concord Light (Massachusetts)  
Concord Light has a net metering tariff for solar PV customers who generate electricity in excess 
of their home consumption. The utility subtracts the excess production from the amount of 
electricity purchased by the customer from the utility, and the customer is then billed the net 
amount at the end of the period. If  customers produce more generation than they purchase in a 
given month, they receive a credit equal to the price that Concord pays the New England 
Independent System Operator (NE-ISO) for energy on the spot market. The spot market price in 
2012 was under 4 cents per kWh and was projected to be the same for 2013. This is substantially 
lower than the residential retail price, which ranges from approximately 14 to 17 cents per 
kWh.106 

Concord Light recommends that its PV customers  not attempt to size their solar systems to 
generate 100 percent of their electricity needs:  

If a system is sized to generate 100 percent of the customer’s annual electricity needs, it is likely 
that the system will generate more than the customer needs during some months of the year. 
Sizing a system to generate somewhat less than 100 percent of the customer’s annual electricity 
consumption minimizes the amount of excess electricity that is credited at the spot market price, 
which can be substantially lower than the applicable residential service rate. For this reason, a 
system sized to generate somewhat less than 100 percent of the customer’s annual electricity 
needs will pay for itself more quickly than a system designed to produce 100 percent of the 
customer’s annual electricity needs. Further, a system sized to generate somewhat less than 100 
percent of the customer’s annual electricity needs may allow the customer to take energy 
conservation actions to reduce home electricity consumption without increasing the likelihood 
that the system will generate more than the customer needs during some months of the year.107 

Finally, Concord assesses PV customers a monthly distribution charge that increases 
incrementally as the system size increases. The monthly charge for the smallest unit (2-4 kW) is 
$3.60 per month. Twenty percent of each customer bill goes toward maintaining the distribution 
system and to cover the utility’s operating costs. The distribution charge thus ensures that these 
costs are shared among all Concord customers, even those who generate some of their own 
electricity:  

Customers with solar PV systems continue to receive all of the services provided by the 
electricity distribution system in town and by Concord Light. Customers’ adoption of solar does 
not reduce Concord Light’s costs for maintaining local infrastructure and providing services. The 
customer acknowledges that the distribution charge is a condition of receiving net metering 
credits from Concord Light.108 

City of Wadsworth (Ohio) 
Customers who self-generate and produce excess generation can receive a billing credit “equal to 

                                                 
106 “Concord Light: Residential Solar PV Net Metering Policy Acknowledgement.” Accessed at: 
http://www.concordma.gov/pages/ConcordMA_LightPlant/Netmeteringpolicyacknowledgement081613.pdf 
107 Ibid. 
108 Ibid. 
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the city’s wholesale cost of energy, adjusted to include line losses.” Net excess generation (NEG) 
credits carry over month-to-month, but zero out after the end of the calendar year.109 

Long Island Power Authority (New York) 
Long Island Power Authority offers net metering for both wind and solar DG. Under its 
Backyard Wind Initiative, LIPA pays a rebate that is the lesser of the first 16,000 kWh (at 
$3.50/kWh) of use or 60 percent of total installed cost.110 Under its Solar Pioneer Program, LIPA 
pays rebates to customers who buy their PV system. Rebates are calculated using the expected 
performance based buy-down (EPBB) method. EPBB “is an up-front incentive payment (rebate) 
for new grid-connected solar PV systems and inverters based on the expected output of the 
system compared to an ideal solar system installation.”111 

Both solar and wind generating customers are eligible for net metering. If a customer generates 
more than he consumes, he is billed for the daily service charge (line and meter costs) and excess 
generation in kilowatt-hours (credits) is placed in an energy bank. Customers can rely on the 
energy bank to pay for electricity in months when consumption exceeds generation. 

                                                 
109 City of Wadsworth Net Metering Rate Schedule Ordinance 2013. Accessed at: 
http://www.wadsworthcity.info/economic-development/25-pages/the-city/electric-department/759-net-
metering.html/. 
110 Information retrieved from LIPA website at: http://www.lipower.org/residential/efficiency/renewables/wind-
cost.html. 
111 Information retrieved from LIPA website at: http://www.lipower.org/residential/efficiency/renewables/solar-
buy.html/ 
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Conclusion 
 
Distributed generation presents both opportunities and risks for electric utilities. Relative to 
fossil fuel resources, there are environmental benefits to on-site generation produced by 
renewable resources such as solar and wind. Distributed generation may also help utilities avoid 
energy, capacity and ancillary service costs associated with conventional technologies. These 
resources may also help customers reduce electric bills and save money over the long term. 

However, DG also presents a number of challenges. Under-recovery of costs, increased 
difficulties in operating the electric grid and safety issues are three of the foremost concerns 
related to the growth of distributed resources. Cross-class subsidization, particularly from lower-
income customers to high-income customers, is another concern. 

Publicly owned electric utilities may be uniquely situated to deal with DG. The independence of 
most public power utilities offers the opportunity to develop more equitable rates that do not 
stifle development of these resources nor unduly burden non-DG customers. However, publicly 
owned electric utilities may face pressure to encourage development of distributed resources 
even at the expense of revenue and operational stability. It is therefore imperative that publicly 
owned utilities fully understand the impact of distributed resources on their systems and explain 
those impacts to their boards, city councils and communities. DG regimes must be considered 
and designed carefully to ensure all customers benefit and provision of retail electric service is 
not adversely impacted. 

Public outreach and communication is essential for all utilities when discussing and deciding 
DG-related issues. If a utility is preparing to change its rate structure to recover fixed costs, it 
needs to communicate reasons for doing so to avoid or at least minimize adverse customer 
reaction. Utilities may open themselves to the charge of being “anti-green” or “anti-consumer” if 
they try to implement significant changes without explaining why the changes are necessary.  

Finally, utilities should prepare for a full range of potential outcomes from DG integration. In the 
event that DG is not disruptive to utility operations and revenue, it is better to have planned for 
the worst case than to be unprepared for the potential adverse impacts of wider DG 
implementation. 
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Appendix: The German and Spanish Experiences 
 
Germany and Spain experienced high growth in distributed capacity in the latter part of the 
previous decade. Though both countries put policies in place that promoted this growth, Spain’s 
high growth came much more swiftly than anticipated, leading to a sudden slowdown in its 
promotion of the solar industry, which consequently resulted in economic turbulence. Though 
the German experience with distributed generation (DG) has been more positive, it has created 
some concerns about the long-term stability of the grid and has put upward pressure on prices. 
Though neither country is entirely similar to the United States, their early adaptation of solar PV 
provides lessons to us as the American market takes root. 

 

Germany 
Germany was one of the first countries to develop a feed-in-tariff. The first German feed-in tariff 
(FIT) was established in 1990. The rates were too low to engender much market growth, but high 
rebates (up to 70 percent of system costs) and low-interest financing helped spur the 
development of 67 MW of capacity by the end of the decade.112 After passage of the Renewable 
Energy Law (Erneuerbare-Energien-Gesetz  or “EEG”) in 2000, national FIT rates were more in 
line with the generation cost of PV systems and, by the end of 2003, 435 MW of PV capacity 
had been installed. Amendments to the renewable energy law in 2005 encouraged installation of 
additional capacity, bringing the total installed capacity to 5,979 MW by the end of 2008.113 

Another round of significant capacity additions began in 2009 after more amendments to the 
EEG made FITs more favorable to developers. In 2009 alone, 3,806 MW of solar capacity were 
added to the grid. The new rate included a “corridor” or “flexible” digression system under 
which PV rates decreased based on the volume of PV capacity installed in the previous year. 
Since installations greatly exceeded projections, the rates decreased by 7.5 percent instead of the 
projected 6.5 percent.114 

Growth was unprecedented in 2010, as 7.4 GW of new capacity was installed, much higher than 
the government projections of 6 GW. Due to this rapid increase in capacity, the government 
introduced two non-scheduled digressions, in addition to the already-scheduled price 
digression.115 

Germany revised the EEG again in June 2012 to impose a subsidy cap once the cumulative 
capacity of solar generation reaches 52 GW (capacity was 27 GW in June 2012). The revision 
also eliminated all subsidies for installations larger than 10 MW. FITs were reduced by 25 
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percent for the largest systems (40 kW to 1,000 kW), by 26.4 percent for systems between 10 
and 40 kW, and by 20.4 percent for systems under 10 kW.116 

Germany further reduced solar PV FITs at the beginning of 2013 as solar capacity continued to 
grow. The rates for small installations were reduced to just over 15 [Euro] cents per kWh, while 
the rates for the largest systems dropped to 10.4 cents per kWh. These changes applied only to 
systems installed in early 2013 and not to existing systems. These rates are still much lower than 
the overall retail rate for energy in Germany, which is approximately 27 cents per kWh.117 

The German DG market has expanded to the point that there are now over 1.3 million 
households, farms and cooperatives generating power in Germany, providing 22 percent of the 
country’s energy needs. This has had a tremendous impact on energy markets. For example, on a 
sunny day in June 2013, solar and wind supplied 60 percent of the nation’s power needs, which 
actually led to negative wholesale prices in parts of the country.118 

Though the rapid development of the solar industry in Germany is often touted as a success 
story, there have been negative repercussions. The average annual household subsidy for 
renewable generation is €144, or $181 (U.S.) and is anticipated to rise to over €200. This has 
exacerbated some class tensions. “Recipients of ‘Hartz IV’ welfare benefits for the long-term 
unemployed, for example, receive a fixed sum for electricity and can’t afford energy-saving 
fridges or washing machines. At the other end of the scale, the owners of well-located houses 
install solar panels on their roofs and are paid for the privilege. Meanwhile, industrial companies 
that use a lot of electricity are being given more and more tax breaks.”119 One estimate calculates 
that those who are responsible for 18 percent of the consumption pay only 0.3 percent of the 
costs. 

Germany’s average retail electric prices are the highest in Europe and the average electric bill for 
a three-person household is €90 Euros, or twice the average bill in 2000. It is forecasted that 
prices could reach as much as 40 cents per kWh by 2020, or 40 percent more than today’s prices. 
This has particularly put a strain on poorer customers and more than 300,000 households per 
year have their power shut off. This produces an even greater burden, as the reconnection fee to 
restore power can be as much as €100.120 

The rapid expansion in the number of solar arrays, together with the variability in their 
generation, has also put a strain on the power grid. More land lines are needed, but grid 
expansion is years behind schedule. Solar and wind have priority on the grid, which means 
German industry is powered by renewable resources. Consequently, conventional resources are 
used primarily for backup. There are no financial incentives to promote construction of new 
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conventional resources.121 In fact, at least 20 percent of the fleet of 90,000 MW of conventional 
power in Germany is at risk of closure and the loss of these resources could lead to blackouts.122 
The largest gas, electric and water utility in Germany, E.ON, is threatening to relocate to Turkey 
if its fossil-fuel and nuclear plants remain unprofitable.123 

This expansion, and the regulation and legislation that have supported it, have rankled 
Germany’s neighbors. The European Commission is threatening legal action over German 
energy subsidies. There has been an aggressive drive toward renewable energy, with a goal of 50 
percent by 2030 and 80 percent by 2050. Costs for this transformation could exceed $1 trillion 
and will fall largely on German taxpayers. As Ambrose Evans-Pritchard writes, “The macro-
economic effect of this distorted tax regime has been to compress household consumption while 
supporting companies, a mix that curbs imports and acts as a disguised form of protectionism. It 
is one of the many features of the German system that has led to accusations of mercantilism by 
other EU states.”124  

 

Spain 
The Spanish experience has been even more turbulent. A National Renewable Energy 
Laboratory report summarizes all that has  happened. In 2005, Spain established a renewable 
energy target of 12.5 percent to be reached by 2010. The solar target was 400 MW. By 2006, 
installed solar capacity began to exceed the targets. A number of factors were at play. As the 
Spanish economy began declining, investors saw an opportunity for growth in the solar market, 
especially because of generous feed-in tariffs. Investors also perceived that a trigger mechanism 
in Spanish renewable energy legislation would weaken support for solar and so there was a rush 
to develop solar projects under the framework then in existence. This trigger mechanism was 
initiated when 85 percent of the 400-MW goal was reached. This initiated a one-year transition 
period during which developers had to bring their generation on line. Any generation not 
completed at the end of the one-year period would be paid much less than the FIT then in place. 
This led to a drastic boom in production between 2007 and 2008.125 

The Spanish FIT established in 2007 guaranteed payments of up to 44 Euro cents per kWh for 
projects plugged into the grid by September 2008. Ground-based projects could receive a rate of 
return of up to 575 percent of average retail prices. The combination of high tariff rates and 
rapidly declining costs for PV systems “created an artificial market.” There was no mechanism 
to reduce tariff rates if capacity targets were met. 350 MW of solar capacity had been installed in 
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the country by the fall of 2007, just shy of the 400 MW that had been anticipated to come on line 
by 2010.126 

A combination of soaring prices and taxpayer backlash ignited reforms. It was estimated that 
total payments to solar generators were $26.4 billion in 2008, during a time when the worldwide 
economy was in an enormous recession.127 

In light of these developments, the Spanish Legislature aimed to scale back production, limited 
capacity additions to 500 MW for 2009 and 2010 and 400 MW for 2011 and 2012. The 
government also lowered the capacity limits for individual projects. In response to these changes, 
developers fled the Spanish market, leading to job losses in Spain. Investors and developers are 
now looking elsewhere.128  
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