
 

 

 
Date: March 9, 2010 
 
To: Andrea Luecke 
 Milwaukee Shines 
 City of Milwaukee, Wisconsin 
 
From: Jason Coughlin 
 National Renewable Energy Laboratory 
 
Re: Solar America Cities 
 Reviewing the City of Milwaukee's Solar Financing Options 
______________________________________________________________________________ 
 
This memo was originally written and delivered in draft form to the city in July 2009.  Based on 
comments received, an addendum was added to address additional issues. Rebate levels, taxes 
and other information were updated as necessary in this current version. 
________________________________________________________________________ 
 
There are many ways that a city can support photovoltaic (PV) and solar hot water (SHW) 
installations. A city can directly finance and own PV and SHW systems on public property or use 
third party finance structures for larger installations. A city can also support the development of 
programs that are focused on residential and commercial systems.  In many cases, a city will 
pursue a variety of options. Regardless of the path chosen, consensus on the goals of the city’s 
solar program and what is realistic in the current economic environment will dictate what is 
accomplished. This is especially true as it relates to the financing decisions that the city needs to 
make both for systems it plans to own and operate, as well as for the level of financial support, if 
any, it will offer to homeowners and businesses. 
 
The following memo is broken down into six sections.  In section one, an introduction to PV 
technology and costs, solar resources, and financial incentives is provided. Section two covers 
similar topics as they relate to solar hot water systems. Section three explores the mechanisms 
that the City of Milwaukee can evaluate as a means to finance public sector solar installations. 
Section four is dedicated to the third party finance model using a Power Purchase Agreement. 
Section five discusses specific projects where the City has commissioned solar site assessments. 
Finally, section six examines the different roles the City can play to support the financing of 
residential and commercial installations. An addendum addresses a number of unique issues such 
as the legality of the third party PPA model in various jurisdictions, PV on low income housing, 
incentives for community solar projects and certain solar financing structures for non-profits. 
 
The memo has been developed under the technical assistance award that the City of Milwaukee 
received when it was designated a 2008 Department of Energy Solar America City. The National 
Renewable Energy Laboratory (NREL) is the lead technical liaison with the City of Milwaukee 
and its Milwaukee Shines initiative.  
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1.0 Introduction to Photovoltaics  
Although this is not a technical paper, a brief description of photovoltaic technology based on 
information available at NREL is presented below under the assumption that not all readers of 
this paper have a technical background.  There are a number of technical reports available on the 
NREL website for those seeking more detailed information (www.nrel.gov). 
 

1.1 Photovoltaics 
Solar cells, also called photovoltaics (PV), convert sunlight directly into electricity. Solar cells are 
often used to power calculators and watches. They are made of semi-conducting materials similar 
to those used in computer chips. When sunlight is absorbed by these materials, the solar energy 
knocks electrons loose from their atoms, allowing the electrons to flow through the material to 
produce electricity. This process of converting light (photons) to electricity (voltage) is called the 
photovoltaic (PV) effect.  

 
 

Solar cells are typically combined into modules that hold approximately 40 cells; about 10 of 
these modules are mounted in PV arrays that can measure up to several meters on a side. These 
flat-plate PV arrays can be mounted at a fixed angle facing south, or they can be mounted on a 
tracking device that follows the sun, allowing them to capture the most sunlight over the course 
of a day. About 10 to 20 PV arrays can provide enough power for a household; for large electric 
utility or industrial applications, hundreds of arrays can be interconnected to form a single, large 
PV system. 
 
The performance of a solar cell is measured in terms of its efficiency at turning sunlight into 
electricity. Only sunlight of certain energies will work efficiently to create electricity, and much 
of it is reflected or absorbed by the material that makes up the cell. Because of this, a typical 
commercial solar cell has an efficiency of 15%—about one-sixth of the sunlight striking the cell 
generates electricity.  
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Grid-Tied Residential PV System 
 

Steve Sanford 
New York Times 

 

 
1.2 Advantages and Disadvantages of PV 

Installing PV systems to generate electricity has a number of advantages. 
o PV can act as a hedge against increasing retail electricity costs as volatile fossil fuel 

prices create enormous uncertainty about future rates. 
o PV is a local (non-imported) source of energy that does not produce greenhouse gas 

emissions when converted to electricity 
o PV provides a source of local employment  
o PV can offer emergency power benefits 

 
Nonetheless, PV does have its disadvantages, such as;  

o On a relative basis, it is more expensive, often even with subsidies, than traditional 
sources of electricity. 

o Without storage, PV is not considered a base load source of power given that it is 
dependent on the time of day, the weather, and the season. 

o The best solar resources are often far from electricity demand with inadequate 
transmission between the two locations.  

 
1.3 Costs of PV 

As noted, solar electricity is still relatively expensive compared to other forms of traditional 
electricity, although costs are certainly dropping in the current environment given a mismatch 
between PV module supply and demand.  On average, PV costs roughly 16-32¢ per kWh 

Roof-mounted solar PV panels (1) generate electricity, which feeds into an array disconnect (2), 
that allows the electricity to be turned on or off. An inverter (3) converts DC electricity to AC, 
making it compatible with common 110-volt household appliances, before it passes through a 
circuit-breaker box (4). In a system like this one, excess electricity is returned to the utility grid (5); 
in many states, homeowners earn a bill credit to offset purchases from the utility. 
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prior to any subsidies.1 According to the Energy Information Administration, as of November 
2009, the average cost of electricity in Wisconsin for residential, commercial and industrial 
users was 11.55¢, 9.24¢, and 6.43¢ per kWh respectively.2

 

  Thus, the disincentive to invest in 
PV is obvious given the significant difference in the cost of electricity on a per kWh basis. 

In addition to evaluating costs on a cents per kWh basis, we can also look at them from the 
perspective of how much per watt does it cost to install a PV system.  While the cost will 
vary according to local market conditions (access to PV panels, the number of qualified 
installers, etc.), in general terms, larger systems will cost approximately $5.00 - $8.00/watt 
whereas smaller systems for residential and small commercial applications (<10 kW) can cost 
upwards of $6 - $10/watt.  Therefore if the City of Milwaukee were to install a large 1 MW 
system on a water treatment facility, the installed cost could cost as much as $8 million 
dollars before incentives are factored in. A Milwaukee homeowner is facing a cost of as 
much as $40,000 for a 4 kW residential rooftop system; again before incentives.  Fortunately, 
in Milwaukee, there are incentives available to lower the cost to both the city and the 
homeowner, and these are discussed throughout this paper.   
 
To further dissect the elements of the cost of a PV system, we can refer to a 2009 report 
issued by the Lawrence Berkeley National Laboratory (LBNL).  LBNL published the results 
of its research which analyzed the PV market over a 10 year period (1998-2007), including a 
breakdown of the costs of a PV system.3  As seen from the pie chart, clearly PV modules 
constitute the primary expenditure within the overall cost of a PV system which is why 
reducing the production cost of the modules can have such an impact on overall costs.  BOS 
refers to “balance of system” which would include wiring, clamps, racking systems, etc.  
Administrative costs, filing for permits, and applying for rebates would be some of the costs 
captured in the “other” category.  

 
Source: LBNL February 2009 

 
                                                 
1 Solar America Initiative. Department of Energy 
   http://www1.eere.energy.gov/solar/solar_america/pdfs/41786.pdf 
2 Electric Power Monthly (EIA) Average Retail Price of Electricity to Ultimate Customer  
    http://www.eia.doe.gov/cneaf/electricity/epm/table5_6_a.html 
3 Tracking the Sun. The installed cost of Photovoltaics from 1998-2007.  
   Wiser, R, G. Barbose, and C. Peterman. February 2009. 
    http://eetd.lbl.gov/ea/ems/reports/lbnl-1516e-ppt.pdf 



 5 

1.4 Solar Resources for PV in Milwaukee 
Solar resources vary from region to region on account of latitude and climate.  It is obvious that 
Milwaukee's solar resources do not compare favorably to those in the Southwest. NREL's solar 
maps illustrate that Milwaukee has average solar resources in the range of 4 kWh/m2/day 
compared to areas in the southwestern US with resources in excess of 7 kWh/m2/day.4

 

  This does 
not mean however that solar energy doesn’t make sense in Milwaukee.  Another way to evaluate 
Milwaukee's solar resources is to compare it with cities and states that have a greater level of 
installed capacity of PV. In the following chart, representational cities from the 10 states with the 
highest level of installed PV capacity in the U.S. (as of 12/08) are compared to Milwaukee for a 
hypothetical 4 kW PV system.  Where possible, other Solar America Cities were chosen. In 
addition, the average cost of electricity as of February 2009 for these states is listed as well. 

2008 
Ranking5 State    

Installed 
Capacity  

(MW) 

Representative 
City  

Annual 
solar 

resources  
(kWh) 

 
Average 

Retail Price              
All Sectors 
(¢/kWh)6

 
 

1 California 178.6 Sacramento  5,597 12.38 
2 New Jersey 22.5 Newark 4,732 13.79 
3 Colorado 21.6 Boulder 5,834 8.77 
4 Nevada 14.9 Reno 6,135 9.12 
5 Hawaii 11.3 Honolulu 5,840 23.24 
6 New York 7.0 New York City  4,874 14.71 
7 Arizona 6.4 Tucson  6,651 8.77 
8 Connecticut 5.3 Hartford 4,627 17.99 
9 Oregon 4.7 Portland  4,071 7.86 

10 North Carolina  4.0 Raleigh 5,249 8.31 
         
 Wisconsin  Milwaukee 4,910 9.00 
 National Avg.    9.42 

 
As one would expect, Milwaukee's solar resources are not as attractive as many of the states 
leading the nation in installed PV capacity. However, Milwaukee does have better solar resources 
than four of the top ten referenced cities. As illustrated in the table, there is no correlation within 
the list between rank and annual solar resources. New Jersey jumps out as the best example of a 
state with moderate solar resources but with a relatively high level of installed capacity. In fact, 
using PVWatts, Newark’s average annual solar resources are actually 4% less than Milwaukee. In 
addition, if solar resources were the primary driver of installed PV capacity, one would expect to 
see New Mexico and Utah in the top ten list as well. 
                                                 
4 Photovoltaic Solar Resource Map (NREL) 
   http://www.nrel.gov/gis/images/map_pv_us_annual10km_dec2008.jpg  
5 2008 Solar Year in Review 
   http://www.seia.org/galleries/pdf/2008_Year_in_Review-small.pdf 
6 Electric Power Monthly (EIA) Average Retail Price of Electricity to Ultimate Customer  
    http://www.eia.doe.gov/cneaf/electricity/epm/table5_6_a.html 
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Something else that stands out is the relationship (or lack thereof) between the cost of electricity 
and the ranking of the top 10 states.  Although 5 of the 10 states have an above average cost of 
electricity, there is no direct correlation per se between high electricity prices and installed PV 
capacity. That said, electricity prices are still important as it stands to reason that PV-generated 
electricity that offsets expensive electricity from the utility is more valuable than offsetting cheap 
electricity. This is certainly the case for peak electricity prices which often are coincident with PV 
generated electricity (e.g. 3:00 in the afternoon in July in California or New Jersey when air 
conditioning use is high) 
 
What the table implies is that although the quality of the solar resource and the cost of electricity 
are important, there are a number of other factors involved in making the economic case for PV. 
These include a renewable portfolio standard ideally with a carve-out for PV, the availability of 
cash rebates from the state or the local utility, tax incentives, and the existence of solar friendly 
policies related to interconnection, net metering, and permitting.  
 

1.5 Financial Incentives  
Although costs are coming down in the current PV market place, most people still consider it to 
be an expensive source of electricity which requires a large upfront investment.  However, there 
are a number of incentives available which will reduce the installed cost of a PV system. These 
incentives come in many forms, including tax credits, cash rebates, production-based incentives, 
and renewable energy certificates (RECs). In addition, the ability to net meter PV systems creates 
the opportunity to sell excess electricity back to the utility. In this section, we'll examine the 
menu of financial incentives for PV that is available within the City of Milwaukee. 
 

1.5.1 Federal Tax Incentives   
There are significant federal tax incentives available to tax-paying entities to purchase and own 
PV systems. These incentives provide tremendous value to the owner and significantly reduce the 
installed cost of the system.  Given that the federal Investment Tax Credit (ITC) and the Modified 
Accelerated Cost Recovery System (MACRS) alone can account for roughly 50% of the installed 
cost,7

 

 these incentives dramatically alter the economic viability of installing a PV system. The 
obvious caveat however, is that non-tax paying entities, such as the City of Milwaukee and non-
profits in the city, can not directly take advantage of tax credits. As a result, third party finance 
models have emerged which create the opportunity for non-tax paying entities to indirectly 
benefit from these tax incentives.  These will be discussed in section four of this memo.  

1.5.1.1 Federal Investment Tax Credit (ITC)   
For both commercial entities and homeowners, the Federal government provides a 30% 
investment tax credit to partially offset the installed cost of a PV system.8 In October 2008, this 
credit was reauthorized and extended out until the end of 2016.9

                                                 
7 Financing Non-Residential Photovoltaic Projects: Options and Implications. Bolinger, M. 2009. 

  The $2,000 cap that had been in 
place for residential PV systems was also removed at the same time.  

   http://eetd.lbl.gov/ea/ems/reports/lbnl-1410e.pdf 
8 See Section 48 (a) (3) (Investment Credit: Energy Credit) in the IRS tax code.   
9 Federal Incentives for Renewable Energy. DSIRE. 
  http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US02F&re=1&ee=1  
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The system owner can use this credit to reduce his tax burden. As an example, a commercial PV 
system with a qualified cost basis of $1 million will benefit from a $300,000 tax credit.  The ITC, 
while taken upfront, vests over a 5-year period.  As a result, it is subject to recapture if the owner 
of the system sells it before then.  Recapture refers to repaying the IRS a portion of the tax credits 
taken in year 1 as a result of not owning the system for five years. 
 
The rules associated with calculating the ITC can be complicated as adjustments to the initial cost 
basis may be necessary. For example, a cash rebate that is not considered taxable income must be 
subtracted from the cost basis before calculating the 30% credit. Depending on the situation, it 
might be more advantageous to pay tax on an upfront rebate and calculate the 30% ITC on the 
total installed cost whereas in other instances, a non-taxable rebate may make more sense for the 
system owner. The Solar Energy Industry Association's Guide to Federal Tax Incentives for Solar 
Energy provides good background information on the ITC and additional detail on how to 
calculate it.10

 

 

1.5.1.2 30% cash grant from the US Treasury in lieu of ITC11

The 2009 American Recovery and Reinvestment Act (ARRA) introduced a new option for 
commercial entities interested in installing a PV system. Instead of taking the 30% ITC, there is 
now the option to receive a direct cash payment equivalent to 30% of the installed cost of the 
system.  The cash grant has become a critical financing tool in today’s market replacing to a large 
degree the need for tax equity investors in many transactions.  It is important to point out that 
only those commercial entities who already qualify for the ITC are eligible for the cash grant.  
Therefore, non-tax paying entities are not eligible; nor are residential homeowners.  

 

 
1.5.1.3 Modified Accelerated Cost Recovery System (MACRS)   

The ability to depreciate a PV system is an additional tax benefit for commercial entities. As 
defined by the IRS, "depreciation is an income tax deduction that allows a taxpayer to recover the 
cost or other basis of certain property. It is an annual allowance for the wear and tear, 
deterioration, or obsolescence of the property."12 Depreciation schedules can range from 3 to 50 
years depending on the asset.13 It is a non-cash charge recorded as a depreciation expense for tax 
purposes. Most property today is depreciated using MACRS.14

                                                 
10 Guide to Federal Tax Incentives for Solar Energy. SEIA. 

 The IRS allows commercial 

    http://www.seia.org/galleries/pdf/SEIA_manual_version_1.2.pdf 
11 Federal Incentives for Renewable Energy. DSIRE. 
  http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US02F&re=1&ee=1 
12  See A Brief Overview of Depreciation at   
    http://www.irs.gov/businesses/small/article/0,,id=137026,00.html 
13 Modified Accelerated Cost-Recovery System (MACRS) + Bonus Depreciation 
    Database for State Incentives for Renewables and Efficiency 
    http://www.dsireusa.org/index.cfm?EE=1&RE=1 
14  See IRS Publication 946 at http://www.irs.gov/publications/p946/ch04.html 

Example: If a homeowner receives a non-taxable $10,000 rebate from the local utility, a 
PV system that has an initial cost of $40,000 will have a cost basis of $30,000 for the 
calculation of the ITC. As a result, the ITC is $9,000. 
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owners of PV systems to use a 5-yr MACRS depreciation schedule. It is important to point out 
that 50% of the ITC must be subtracted from the cost basis before calculating depreciation. 
 
The 5-yr MACRS schedule is usually applied over a 6 year period given that projects are 
traditionally placed in service sometime during the year rather than on January 1st. The schedule 
for this mid-year convention is as follows: 
 

MACRS 20.00% 32.00% 19.20% 11.52% 11.52% 5.76% 

 
 
Example: A commercial PV system has an initial cost of $120,000. The ITC will be 30% or 
$36,000. 50% of 36,000 is $18,000 which means the cost basis for depreciation is $102,000. 
Therefore, the deduction in the first year will be 20% of $102,000 or $20,400. If the business has 
a tax rate of 35%, this depreciation expense of $20,400 will reduce its taxes by $7,140.  
 
Depreciation reduces an entity's taxable income and subsequently, its tax burden.  The shorter the 
depreciation schedule the greater the percentage of the asset that can be depreciated each year. As 
a result, the tax benefits are accelerated. The tax benefits associated with the ability to depreciate 
a PV system over a 5 year period accounts offsets approximately 26% of the initial cost of the 
system.15

 

 It is important to note that a longer MACRS schedule would still provide tax benefits to 
the owner of a PV system, but they'd be accrued over a longer period, and thus be less valuable 
given the time value of money.  

1.5.2 State and Local Tax Incentives  
The use of state tax credits, sales tax credits, and property tax exemptions for renewable energy 
are relatively common in the United States.  According to the Database of State Incentives for 
Renewables and Efficiency, Wisconsin has a 100% property tax exemption and a 100% sales tax 
incentive for qualifying renewable energy equipment which includes solar.16 What the state does 
not offer is a state income tax credit. However, a number of other states do offer a state income 
tax credit as illustrated by the map below.17

 
   

 

                                                 
15 Shaking Up the Residential PV Market: Implications of Recent Changes to the ITC. p. 10. 
     Bolinger, M., G. Barbose, and R. Wiser. November 2008 
    http://eetd.lbl.gov/ea/EMS/cases/res-itc-report.pdf 
16 DSIRE database. State Income Tax Benefits  
     http://www.dsireusa.org/incentives/index.cfm?re=1&ee=1&spv=0&st=0&srp=1&state=WI 
17 DSIRE USA Summary Maps can be found at   
    http://dsireusa.org/documents/summarymaps/TaxIncentives_Map.ppt 
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State Income Tax Credits and Deductions 

Tax Credits for Renewables
www.dsireusa.org / February 2010

Corporate tax credit(s) only

Personal + corporate tax credit(s) 
Notes: This map does not include corporate or personal tax deductions or 
exemptions; or tax incentives for geothermal heat pumps. 

Personal tax credit(s) only Puerto Rico 

DC

22 states 
+ PR offer tax 

credits for 
renewables

22 states 
+ PR offer tax 

credits for 
renewables

 
 

In addition to the more straightforward state income tax incentives, there are some unique 
examples that are worth mentioning which can be found in Louisiana, Oregon, and Utah.  
 

o The Louisiana Solar and Wind Residential Tax Credit was approved by the state 
legislature in July 2007 to promote the installation of renewable energy systems.18  A 
50% state income tax credit is now available on the first $25,000 invested in the 
installation of a qualified system. This translates into a maximum tax credit of $12,500. 
The novel element in Louisiana is that if the tax credit exceeds the amount of state taxes 
owed in the year the system was placed in service, the difference will be paid via check to 
the homeowner as if it were an overpayment of taxes.19

o The Oregon Business Energy Tax Credit (BETC) is noteworthy given its relevance to 
public sector entities. The BETC is a state income tax credit up to 50% of the installed 
costs of a renewable energy system. The tax paying entity can apply the tax credit pro-
rata over five years to lower its state income tax bill.

 This differs from most state 
income tax credit programs where the credit is carried forward to offset future tax 
obligations.  

20 In recognition of the non-tax 
paying status of governments and non-profits, the Oregon Department of Energy created 
a "Pass-Through Option" whereby a government agency or a school, for example, can 
sell the present value of its tax credit to a tax paying entity and use the proceeds to defray 
the cost of its PV project.21

                                                 
18 “Louisiana Incentives for Renewable Energy,” Database of Incentives for Renewables and Efficiency 

  This does assume however that there are sufficient state tax 
paying entities to absorb the pass-through which isn’t always the case.  

     (DSIRE), last reviewed 6/11/2008 and accessed August 2008, at  http://dsireusa.org/library/ 
      includes/incentive2.cfm?Incentive_Code=LA11F&state=LA&CurrentPageID=1&RE=1&EE=1 
19 Assuming a homeowner with state income tax payable of $2,000 installed a $30,000 PV system.  The 
     homeowner would be eligible for a $12,500 tax credit; $2,000 would eliminate state taxes owed with 
    $10,500 paid to the homeowner in the form of a tax refund.  
20 Oregon Department of Energy -Conservation Division 
    http://egov.oregon.gov/ENERGY/CONS/BUS/BETC.shtml 
21 “Business Energy Tax Credit Pass-Through,” Oregon Department of Energy – Conservation Division,  
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o In October 2008, the city of St. George, Utah in collaboration with the local utility, Dixie 
Escalante, launched a community solar program whereby residents could purchase 
proportional shares in a large PV system and still take advantage of the state's 25% 
income tax credit. This is unique in that the individual taking the tax credit does not own 
the system nor is it located on his or her property.  

 
1.5.3 Cash rebates and other financial incentives available in Milwaukee  

Milwaukee is fortunate to have access to two programs that provide cash incentives for PV 
installations.  Focus on Energy - using proceeds from the state’s public benefit fund - offers 
cash grants to homeowners, businesses, non-profits and local governments.  In addition, 
Milwaukee’s local utility, We Energies, complements the Focus on Energy cash awards with 
additional incentives.   
 
  1.5.3.1 Focus on Energy Cash-Back Rewards for PV Systems22

Focus on Energy calculates its cash rewards based on of the expected production of kWh per 
year for a given PV system with a maximum system size of 50 kW.    

 

o Residential and non-residential projects. 
o Up to 50 kW will receive $1.00 per kWh of expected annual production 

(first year’s production) under the standard award.  The award can not 
exceed 25% of the total project’s cost and the maximum dollar amount of 
any award is $50,000. Those who target energy efficiency first qualify 
for an enhanced award of $1.25 per kWh.  

o Non-profit and government projects. 
o Up to 50 kW will receive $1.50 per kWh of expected annual production. 

The award can not exceed 35% of the total project’s cost with a 
maximum award of $75,000.  Those who target energy efficiency first 
qualify for an enhanced award of $1.75 per kWh. 

o Focus on Energy will provide a $100 discount on the cost of a site assessment for 
PV systems up to 50 kW. 23

 
 

1.5.3.2 We Energies24

As funding permits, Milwaukee’s local utility, We Energies, provides an additional rebate for PV 
systems installed within its territory. Similar to Focus on Energy, the dollar amount is based on 
the expected production of electricity in the first year. While the program limit has been reached 
as of March 2010, the details of the incentives, when they were available, are as follows: 

  

 
o System owners will be paid $0.75 cents per expected first year production of kWh (AC).  

                                                                                                                                                 
     accessed April 2008,  http://egov.oregon.gov/ENERGY/CONS/BUS/tax/pass-through.shtml 
22 Solar Electric Cash-back Award Pre-Approval Form. Focus on Energy. 2010.     
http://www.focusonenergy.com/files/Document_Management_System/Renewables/solarelectrichomescash
back_applicationform.pdf 
23 Solar Electric Site Assessment Information Sheet. 
http://www.focusonenergy.com/files/Document_Management_System/Renewables/solarelectric_assesment
form.pdf 
24 We Energies Solar Electric Photovoltaic Expected Performance Buy-down Program. 
   http://www.we-energies.com/residential/energyeff/solarelec_incentprog.htm   
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o Qualifying systems will be from 1.5 - 100 kW. 
o Retail net metering will be available for systems up to 20 kW. 
o Participation in the program does requires a second meter and We Energies will add a per 

month charge to the customer’s utility bill. 
o The total program has a limit of 500 kW. 
o We Energies will own the RECs produced during the first ten years. 

 
We Energies also offers a 50% grant up to $100,000 for renewable energy systems installed at 
qualifying non-profit organizations and government agencies.   The Focus on Energy incentive 
must be deducted before calculating the 50% match.  Qualified entities installing PV systems can 
receive both the production incentive and the grant. 
 

1.5.3.3 Example of the net cost of a 4 kW system in Milwaukee 
To better understand how the various incentives can be combined to the benefit of a prospective 
Milwaukee homeowner wishing to install a 4 kW PV system, it is instructive to walk through the 
following example (making certain assumptions).  
 

o Installed cost per watt = $8.00 
o Installed cost of a 4 kW system before any rebates or incentives = $32,000 
o Annual production of a 4 kW system in Milwaukee = 4,910 kWh25

o It is assumed that both cash rebates are not considered taxable income to the homeowner.  
Therefore, they must be subtracted from the initial installed cost prior to calculating the 
30% ITC. 

  

 
Calculations 

 
1. Focus On Energy Cash-Back reward:   $4,910     ( 4,910 kWh * $1.00/kWh) 
2. We Energies cash rebate (if available): $3,683     ( 4,910 kWh * $0.75/kWh) 
3. Combined award:      $8,593 
4. Adjusted cost basis:    $23,407      ($32,000 - $8,593) 
5. ITC:     $7,022      ($23,407 * 30%) 
6. Net installed cost:    $16,385    ($23,407 - $7,022) 

 
A number of observations can be made using this example.  First, there are good incentives 
available for PV systems in Wisconsin equivalent to 27% of the initial installed cost. The ITC 
reduces the initial investment by another 22% for a total reduction of 49%. That said, the 
remaining cost to the PV customer is still significant.  In addition, the tax credit itself does not 
lower the upfront cost of the system, but rather lowers the homeowner’s taxes by $7,022 in the 
following year(s) when taxes are filed.  So, the actual upfront out of pocket expense is 
approximately $23,400.   
 
Traditionally, the homeowner financed this amount with cash, a home equity loan, a refinanced 
home mortgage or some other form of personal credit.  In the current economic environment, 
none of these may be reasonable alternatives.  It is one reason why we are seeing the development 
                                                 
25 PV Watts version 1  
    http://rredc.nrel.gov/solar/codes_algs/PVWATTS/version1/ 
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of new financial models for PV such as the Property Assessed Clean Energy (PACE) model and 
the solar lease: structures that reduce or even eliminate this high upfront cost barrier to solar.   

 
1.6 Renewable Portfolio Standards and Renewable Energy Certificates (RECs) 

Twenty nines states plus Washington, D.C. have renewable portfolio standards (RPS).26 
Wisconsin is included in this list. An RPS stipulates that qualifying utilities in the state must meet 
a certain percentage of its customer demand for electricity with renewable energy sources at some 
point in the future (e.g. 25% renewables by 2025). In the case of Wisconsin, the RPS mandates 
10% by 2015.27

 

  To comply with the RPS, a utility can produce its own renewable electricity, 
purchase renewable electricity from an independent power producer and in certain instances, buy 
renewable energy certificates.  In states with an RPS, a system benefit charge is often added to 
the utility bill as a source of funding for renewable projects (in addition to low income heating 
assistance and weatherization activities). 

Renewable Portfolio Standards

State renewable portfolio standard

State renewable portfolio goal

www.dsireusa.org / February 2010

Solar water heating eligible *† Extra credit for solar or customer-sited renewables

Includes non-renewable alternative resources

WA: 15% x 2020*

CA: 33% x 2020

NV: 25% x 2025*

AZ: 15% x 2025

NM: 20% x 2020 (IOUs)
10% x 2020 (co-ops)

HI: 40% x 2030

Minimum solar or customer-sited requirement

TX: 5,880 MW x 2015

UT: 20% by 2025*

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

MT: 15% x 2015

ND: 10% x 2015

SD: 10% x 2015

IA: 105 MW

MN: 25% x 2025
(Xcel: 30% x 2020)

MO: 15% x 2021

WI: Varies by utility; 
10% x 2015 goal

MI: 10% + 1,100 MW 
x 2015*

OH: 25% x 2025†

ME: 30% x 2000
New RE: 10% x 2017 

NH: 23.8% x 2025

MA: 15% x 2020
+ 1% annual increase

(Class I RE)

RI: 16% x 2020

CT: 23% x 2020

NY: 29% x 2015

NJ: 22.5% x 2021

PA: 18% x 2020†

MD: 20% x 2022

DE: 20% x 2019*

DC: 20% x 2020

VA: 15% x 2025*

NC: 12.5% x 2021 (IOUs)
10% x 2018 (co-ops & munis)

VT: (1) RE meets any increase 
in retail sales x 2012;

(2) 20% RE & CHP x 2017

KS: 20% x 2020

OR: 25% x 2025 (large utilities)*
5% - 10% x 2025 (smaller utilities)

IL: 25% x 2025 WV: 25% x 2025*†

29 states + 
DC have an RPS

(6 states have goals)

29 states + 
DC have an RPS

(6 states have goals)

DC

 
 
 

When electricity is generated from renewable energy sources, a renewable energy certificate 
(REC) is also generated. RECs are commodities with monetary value, separate from the 
electricity produced, that bundle the “environmental attributes” of renewable electricity 
generation. SRECs refer specifically to the environmental attributes of solar electricity. The 
definition of "attributes" can vary across contracts but will likely include any future carbon 
trading credits, emission reduction credits, and emission allowances, among others. One REC 
typically represents the attributes of 1 megawatt-hour (MWh) of renewable electricity generation.  
Once the REC is separated from the underlying electricity and sold to another party, claims to the 
attributes can only be made by the REC owner, and not by the electricity owner or the owner of 
the project. 
 
  

                                                 
26 DSIRE database Summary Maps. 
   http://dsireusa.org/documents/summarymaps/TaxIncentives_Map.ppt  
27 Wisconsin Incentives and Policy for Renewables and Efficiency. DSIRE database. 
   http://www.dsireusa.org/incentives/index.cfm?re=1&ee=1&spv=0&st=0&srp=1&state=WI 
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As generating electricity from PV systems is usually more expensive than many other renewable 
energy technologies, some states have established “solar carve-outs” within their RPS as a way to 
ensure that a portion of the renewable electricity generated comes from PV.  Otherwise, in the 
absence of a carve-out, it will be less expensive for utilities to meet their RPS goals with cheaper 
renewables, such as wind, biomass, waste coal, hydroelectric, etc.  As the map below indicates, as 
of February 2010, 16 states and Washington, D.C. had some sort of solar/distributed generation 
provision as part of their RPS.28

 
  Wisconsin’s RPS does not have a solar carve out.  

RPS Policies w ith Solar/ DG Provisions

State renewable portfolio standard with solar / distributed generation (DG) provision

State renewable portfolio goal with solar / distributed generation provision

www.dsireusa.org / February 2010

Solar water heating counts toward solar provision

WA: double credit for DG

NV: 1.5% solar x 2025;
2.4 - 2.45 multiplier for PV

UT: 2.4 multiplier
for solar

AZ: 4.5% DG x 2025

NM: 4% solar-electric x 2020
0.6% DG by 2020

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

CO: 0.8% solar-electric 
x 2020

MO: 0.3% solar-
electric x 2021

MI: triple credit for solar

OH: 0.5% solar
x 2025

NC: 0.2% solar
x 2018

MD: 2% solar-electric x 2022

DC: 0.4% solar x 2020;
1.1 multiplier for solar

NY: 0.1312% 
customer-

sited x 2013

DE: 2.005% PV x 2019;
triple credit for PV

NH: 0.3% solar-
electric x 2014

NJ: 5,316 GWh 
solar-

electric x 2026PA: 0.5% PV x 2020

MA: 400 MW PV x 2020
OR: 20 MW solar PV x 2020;

double credit for PV

IL: 1.5% PV
x 2025 WV: various 

multipliers 

16 states + 
DC have an RPS 
with solar/DG 

provisions

16 states + 
DC have an RPS 
with solar/DG 

provisions

DC

 
 
 

One of the benefits of a solar carve-out is that it can lead to a dedicated market for solar RECs 
which tend to be more valuable than traditional RECs. This is because utilities need to incentivize 
the production of PV-generated electricity so that they can meet the carve-out requirements 
within the RPS.  As PV is more expensive than wind, for example, utilities have to provide higher 
incentives to make PV systems more attractive to install.  Two examples of SREC markets in the 
US can be found in Colorado and New Jersey, two states with solar carve-outs in their RPS.  

 
o Colorado's Xcel Energy’s Solar*Rewards program29

                                                 
28 DSIRE database Summary Maps. 

 has a sliding scale of REC payments 
that declines over time.  As of March 2010, Xcel will purchase SRECs in advance from 
the owners of systems up to 10 kW at a price of $.70/watt, up to a maximum of $2,800 

http://dsireusa.org/documents/summarymaps/Solar_DG_RPS_map.ppt#256,1,Slide 1 
29 Xcel Energy Solar*Rewards Program.  
http://www.xcelenergy.com/Colorado/Residential/RenewableEnergy/Solar_Rewards/Pages/CurrentPricing.
aspx#medium-tier1  

Renewable Energy Attributes (REC) 

Electricity 

Renewable 
Energy 

Generation 
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for a 4 kW system. For systems between 10 kW and 1,500 kW, Xcel will pay, on a 
monthly basis, $65/MWh as electricity is generated by the system. Systems larger than 
1,500 kW will bid on SREC prices under an auction-like process. Note that the SREC 
incentive is in addition to a $2.00/watt cash rebate up to a maximum of $200,000. 

o The New Jersey utility, PSE&G, has set a minimum price of $450/MWh for a SREC 
when it calculates its value for repayment of loans under its solar loan program.30

 

  At this 
level, homeowners may be able to repay the entire loan amount solely using SRECs over 
a 10-year period. 

Under We Energies PV incentive program described in section 1.5.3.2, the utility will own the 
SRECs generated by qualifying systems for the first 10 years of operation.  It is conceivable that 
after year 10, when SREC ownership reverts back to the PV system owner, that there could be an 
established market for SRECs in Wisconsin.  If so, PV system owners could sell their SRECs and 
create additional cash flow to further reduce their utility bills.  

 
1.7 Net Metering 

Net metering refers to the ability of a customer with on-site renewable electricity generation to 
send excess electricity back to its utility and receive a bill credit in return.31 In some cases, the 
meter actually spins backwards whereas in other cases, a second meter is required. The price that 
the system owner receives for this excess electricity varies by state and sometimes by utility. The 
utility may pay for this excess generation at retail rates (the best case for PV) or at some lower, 
wholesale rate. Net metering can also allow excess generation in any given month to be carried 
over to the next billing month, typically for up to a year. At the end of a 12-month period, the 
utility usually buys any outstanding credits or resets the amount to zero with no payment to the 
homeowner.  One unique aspect of Wisconsin’s net metering policy is that the utility will pay the 
customer directly by check if the net metered amount exceeds $25.00 in a month.32

 
  

States usually establish a limit as to how large of a system they will allow to net meter.  Modest 
net metering caps - such as the 20kW limit in Wisconsin - are not usually a disincentive for 
residential PV systems and small commercial PV systems. In the case of larger PV systems, a 
small net metering limit can restrict customers from installing an optimally sized PV system.  In 
this instance, installing a system in excess of the net metering limit can negatively impact the 
economics of the investment if the building’s base electricity load does not absorb 100% of the 
electricity generated by the PV system. In this instance, the system owner will forego 
compensation from the utility for any electricity produced in excess of the building’s demand.   
 
Wisconsin’s net metering policy received a "D" in the 2009 Freeing the Grid Report33

                                                 
30 PSE&G Solar Loan Program. 

 that grades 
the net metering and interconnection policies across the United States. The primary weakness 

    http://www.pseg.com/customer/solar/srec_prices.jsp  
31 For more information, please see “State Energy Alternatives: Net Metering,” U.S. Department of Energy 
    http://apps1.eere.energy.gov/states/alternatives/net_metering.cfm 
32 Wisconsin Net Metering Policy 
    http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=WI03R&re=1&ee=1 
33 2009 Freeing the Grid. New Energy Choices. 
     http://www.newenergychoices.org/uploads/FreeingTheGrid2009.pdf  
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cited for receiving such a low grade was a net metering limit capped at 20 kW (100 kW for wind 
in We Energies territory). The report recommends increasing the limit to 2 MW. Although as 
stated above, the impact of the 20 kW limit on PV is much less than the impact on other 
renewable energy technologies.   
 
Summary  
As illustrated in this section, Milwaukee has comparable solar resources to cities in states with a 
much higher level of installed PV capacity.  In addition, there are good incentives from at least 
two sources - Focus on Energy and We Energies - in addition to certain local tax benefits. Federal 
tax incentives are also available to tax-paying entities within the City. While net metering limits 
will accommodate most proposed PV systems, larger ones in excess of 20 kW may be at a 
disadvantage.  Finally, the lack of a solar REC market limits a possible additional economic 
benefit to the installation of PV.  
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2.0 Introduction to Solar Hot Water 
Despite the fact that more than 20,000 SHW systems were installed in 2008 in the United States 
(Hawaii and Florida accounting for 50+%),34

 

 it is often overlooked as a renewable energy option 
for households and businesses alike. SHW systems offer an affordable and clean alternative to 
traditional water heating fuels such as natural gas, electric, and fuel oil, with the potential to save 
money over the long term. It may make more financial sense to install a SHW system at a 
particular site in Milwaukee rather than a PV system. This section summarizes the benefits of 
SHW, provides an overview of the technology, and discusses the cost to install a SHW system.  

 2.1 Benefits 
A solar water heater can generate both economic and environmental benefits. The economic 
benefits will depend on the following; 
 

• The amount of hot water consumed at the property 
• The system's performance 
• Geographic location and quality of the solar resources 
• Available financing and incentives 
• The current cost of conventional fuels (natural gas, oil, and electricity) used to heat water 

The Department of Energy claims that on average, if a homeowner installs a solar water heater, 
the water heating bills should drop 50%–80%.35  In more northern climates, this range could vary 
to as low as 30% in the winter, and as high as 90% or more in the summer.  Wisconsin’s Focus on 
Energy notes that water heating accounts for approximately 14 percent of total residential energy 
costs.36

 2.2 Technology Overview  

  

Solar water heaters can be a cost effective way to generate hot water for residential, commercial, 
and pool applications. Generally, this technology consists of two main components: a solar 
collector and a well-insulated storage tank. There are several types of collectors, but the most 
common is the flat-plate collector. Often mounted on a roof-top with optimal sun exposure, the 
flat-plate collector uses a black absorber plate to generate thermal heat.  Attached to this plate are 
tubes which carry fluid (either water or an antifreeze solution) that will retain the heat produced 
by the absorber plate and carry it to a storage tank.  The fluid can then either be used directly (if it 
is potable) as hot water, or can circulate in coils (acting as a heat exchanger) within the storage 
tank thereby heating the surrounding potable water.   
 
The solar water heater technology can be differentiated by two system types: passive and active 
(forced circulation) systems.  Passive water heater systems consist of a water tank that is either 
integrated into, or located above, a solar collector.  The benefits of this system include; reliability 
due to simplicity; and typically, a lower cost when compared to active systems.  However, 
                                                 
34 SEIA 2008 Year in Review. 
    http://www.seia.org/galleries/pdf/2008_Year_in_Review-small.pdf 
35 Energy Efficiency and Renewable Energy (EERE). The Economics of a Solar Water Heater.  
    http://apps1.eere.energy.gov/consumer/your_home/water_heating/index.cfm/mytopic=12860 
36 Wisconsin Focus on Energy: Fact Sheet. Found at http://www.wifocusonenergy.net/files/ 
    Document_Management_System/Renewables/V_RW_MKFS_SolWaterHeatFS0707.pdf 
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integrated systems do not work well in cold (below freezing) climates. In addition, locating a 
separate water tank on the roof has design issues related to the ability of the roof to support it.  
Further, passive systems are usually not as efficient as active systems. 
 
Active systems, also known as forced circulation systems, use a pump which allows for the water 
tank to be located inside the home or building.  These efficient systems can either use direct 
circulation to pump the potable water through the collectors and into the home or building for use 
or indirect circulation, running a non-freezing heat transfer fluid (such as glycol) through the 
collectors and ultimately a heat exchanger.  The diagram below highlights the key features of this 
method of producing solar hot water.  For the Milwaukee climate in particular, with below 
freezing winter temperatures, the most viable and cost effective technology will likely be the 
active, closed loop solar water heating system. 
 
   

 
Source: US DOE/EERE, Consumers Guide: Solar Hot Water 

 
 2.3 Sizing a system 
While system size is often measured by collector size and the number of gallons the storage tank 
can hold based on the needs of the property owner, the performance of the system is usually 
evaluated in terms of the energy it displaces. For the homeowner, estimating the size of the 
system is relatively straightforward using some rules of thumb.37

 

  Commercial users of hot water 
as well as public entities like fire stations need to spend more time analyzing their water use prior 
to selecting a system size. Referencing a fire station is intentional as many cities identify them as 
appropriate places to install SHW systems given their hot water needs for showering, laundry, 
cooking and washing equipment.   

                                                 
37 Rules of thumb are just that and often there are different rules of thumb.  A local installer will have a 
good sense of what it the most appropriate in Milwaukee.  
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When deciding on a residential system, both roof space for the collectors as well as space within 
the house for the storage tank has to be taken into account.  According to the Department of 
Energy,38

 

 20 square feet per person up to 2 people is needed for the roof top collectors.  For each 
additional person in the house, an additional 8 to 14 square feet is necessary; with 8 sq. ft. 
appropriate for the southwest and 14 sq. ft, for northern US locations. As far as the storage tank, 
the rule of thumb is approximately 1.5 gallons for every sq. foot of collector area. So to illustrate, 
let's assume a 4-person household in Milwaukee, using 14 sq. ft for each additional person in the 
home above two.  

o Collector: (2 people x 20 sq. ft. = 40 sq. feet) + (2 people x 14 sq. ft. = 28) = 68 sq. feet. 
 
o Storage Tank: 68 sq. ft. x 1.5 gallons = 102 gallon storage tank  
 

 2.4 Upfront costs of SHW Systems 
Given the different types of SHW systems and the difference in demand for hot water from 
building to building, the costs of systems vary widely. Residential systems can range from $2,000 
to $5,000 on new construction and upwards of $10,000 for an installation on an existing home.  A 
successful installation requires plumbing, electrical, and roofing skills, all of which can be costly.    
 
2007-08 information from Focus on Energy’s solar hot water program is very helpful when 
framing the upfront cost discussion.39

o The 70 residential SHW projects that received cash rebates during this time frame had an 
average initial cost of $9,638. Average project size for the collectors was 68 sq. ft which 
is in line with the calculation in the preceding section.  The average per square foot cost 
for these residential systems was approximately $142.    

  

o In the commercial sector, six healthcare facilities installed SHW systems with an average 
cost of $47,529 or $110/sq. ft.   

o Seven additional commercial sites, including a hotel, a laundry, and a car wash, installed 
SHW systems at an average cost of $43,550 or $104/sq. ft.  

 
In each of these cases, the initial cost was reduced by 19-24% as a result of Focus on Energy's 
cash grants.  The declining cost per square foot as systems get larger illustrates the benefit of 
economies of scale when it comes to SHW (and PV for that matter).  As a result, it may make 
more sense to focus on commercial and other large scale SHW installations rather than small, 
residential ones.  This is a conclusion that San Diego came to as part of its pilot SHW program 
which will be discussed below.  Larger, non-residential SHW systems may also have a bigger 
demand for hot water during the day (e.g. laundry, food preparation, equipment washing) which 
can take better advantage of the available solar resource.  
 
 2.5 On-going system performance and cost savings 
After the initial investment, the owner of the SHW system will begin accruing savings as solar 
energy displaces conventional fuels to heat water. However, it is highly unlikely that a SHW 
system will offset all of a building's hot water needs throughout the year.  As a result, an auxiliary 
                                                 
38Sizing your solar hot water system. US Department of Energy   
    http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=12880 
39 Information obtained from Focus on Energy’s Solar Hot Water program. 
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system will remain in place to provide hot water when necessary or to further heat the water 
coming from the SHW system up to the desired temperature.  Therefore, once a SHW system is 
installed, the annual operating costs will primarily be the fuel costs associated with this auxiliary 
system and modest maintenance costs which Focus on Energy calculates to be approximately $30 
per year.40

 

 This cost can be compared to the cost of heating 100% of a building's water with 
conventional fuels. The difference between the two will be the savings derived from the SHW 
system.   

Retail consumption of natural gas is measured in units called therms.41

 

  Therefore, we can 
measure the annual cost savings of a solar hot water system by calculating how many therms of 
natural gas are saved by using solar energy to heat water. This annual savings can then be 
compared to the initial cost of the SHW system and the ongoing O&M to determine the economic 
feasibility of the installation and how long it would take for the savings to offset the cost of the 
system.  

For electric hot water systems, kWh of electricity rather than therms would be offset by the 
installation of a SHW system. While electric hot water heaters are relatively inexpensive to 
purchase, the associated operating costs tend to be higher than natural gas water heaters. It is 
assumed that the majority of Milwaukee residents use natural gas hot water heaters. This is an 
important assumption since in general; the economics of a SHW system that displaces natural gas 
are less attractive than installing a SHW to displace electric water heating. 
 

2.6 Financial Incentives for Solar Hot Water Systems  
Despite being cheaper than a PV system, a solar water heater is still more expensive to purchase 
and install than traditional water heaters.  To reduce the upfront costs of SHW systems, there are 
a number of federal, state and local government incentives available.  In addition, utilities often 
fund rebate programs for solar hot water systems as well.  Milwaukee is fortunate that a number 
of these incentives are available for city residents wishing to install a SHW system. Many of the 
incentives described below are similar, if not identical, to the incentives described in the PV 
section.  
 
  2.6.1 Investment Tax Credit (ITC)42

The Energy Policy Act of 2005 established a 30% tax credit for the purchase and installation of  
 

certain renewable energy equipment, including solar water heating systems (it had been 10% for a 
reduced number of renewable energy technologies).  After being extended through the end of 
December 2008, the passage of the Energy Improvement and Extension Act of 2008 guaranteed 
the ITC’s availability at 30% for an additional eight years through the end of 2016. Originally, the 
tax credit for residential SHW systems was capped at $2,000, whereas commercial systems had 

                                                 
40 Focus on Energy Solar Hot Water fact sheet. 
     http://www.focusonenergy.com/Information-Center/Renewables/Fact-Sheets-Case-Studies/ 
     Solar-Water.aspx      
41 1 therm = 100,000 Btu (British thermal unit). A BTU is a unit of energy with the following technical 
definition: A BTU is defined as the amount of heat required to raise the temperature of one pound of liquid 
water by one degree from 60° to 61° Fahrenheit at a constant pressure of one atmosphere. 
42 Federal Incentives for Renewable Energy. DSIRE. 
  http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US02F&re=1&ee=1 Business ITC-  
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no cap.  However, the $2,000 cap was removed in February 2009 as part of the America 
Recovery and Reinvestment Act (ARRA).  
 
Some important notes on the Federal ITC include: 

• In order for a residential solar water-heating system to be eligible, it must supply at least 
half the energy used to heat the dwelling’s hot water supply.   

• The tax credit does not apply to solar pool heating systems (including hot tubs).   
• Equipment must be verified by the Solar Rating Certification Corporation (SRCC), or a 

comparable entity endorsed by the respective state’s government. 
• As part of the ARRA, commercial entities will be able to choose to receive a cash grant 

from the U.S Treasury equal to 30% of qualified installed costs in lieu of the ITC.  
Residential beneficiaries of the ITC will not have this option. 

 
2.6.2 Modified Accelerated Cost-Recovery System (MACRS)43

The Modified Accelerated Cost-Recovery System, or MACRS, is a method for depreciating an 
asset over a shorter period of time than the expected life of the asset per se.  Depreciation is a 
non-cash expense that reduces a business' taxable income which in turn reduces the amount of 
taxes owed to the government.  By accelerating the rate at which a solar hot water system can be 
depreciated, a commercial entity can accelerate the tax benefits of the investment. Under 
MACRS, solar water heaters, like PV systems, can be depreciated over 5 years even though their 
useful life may exceed 20 years.   

 

 
 2.7 State Tax Incentives  
As was noted in the section on PV incentives, Wisconsin offers 100% property tax and sales tax 
exemptions for solar hot water systems. However, as was pointed out earlier, Wisconsin does not 
offer a state income tax credit for renewable energy projects.  
 
 2.8 Financial incentives in Wisconsin  
The two local incentive programs available for Milwaukee residents are offered by Focus on 
Energy and the local utility, We Energies. 
 

2.8.1 Wisconsin’s Focus on Energy Renewable Energy Cash Back Rewards44

The Focus on Energy program offers cash incentives for solar hot water systems based on system 
size and status of the applicant.  

  

o Small solar hot water systems (displacing 250 therms or less on an annual basis) receive 
$18/therm with a maximum cost share of 25% of qualified project costs. The maximum 
cash benefit is $2,500.   

o Mid-sized systems (250 to 2,500 therms) are eligible to receive $9/therm with a 
maximum cost share of 25% of qualified project costs. The maximum cash reward is 
$22,500.  

                                                 
43 Ibid. 
44 Focus on Energy’s Solar Water Heating System Cash Back Reward Pre-Approval Application.    
http://www.focusonenergy.com/files/Document_Management_System/Renewables/solarwaterhomescashba
ck_applicationform.pdf 
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o Large systems (2,500 - 5,000 therms) are eligible to receive $7.20/therm with a 
maximum cost share of 25% of qualified project costs. The maximum cash reward is 
$36,000.  

o Public facilities and non-profits are eligible get a $4.50/therm premium at the different 
award levels (e.g. a small system would receive $22.50/therm) with a maximum cost 
share of 35% up to $43,200.  

o At each of the aforementioned levels, Focus on Energy provides an enhanced incentives 
if energy efficiency is completed first. 

o Focus on Energy will provide a $100 discount on the cost of a site assessment for PV 
systems up to 50 kW. 45

o Existing systems in need of repair can qualify for up to 50% of the repair cost with a 
maximum incentive of $1,500. 

 

 
2.8.2 We Energies Solar Hot Water Incentives46

Similar to PV, Milwaukee’s local utility, We Energies also offers cash incentives for SHW.  
 

In essence, We Energies piggybacks on the Focus on Energy incentive program. 
 

o For commercial and residential SHW systems, We Energies will offer a 30% match of 
the Focus on Energy cash incentive. 

o For non-profit and government entities installing SHW systems, We Energies will 
provide a 100% match of the Focus on Energy cash incentive.47

o We Energies will own any environmental attributes associated with the SHW systems 
receiving awards.  

  

 
2.8.3 Economics of an average residential SHW system 

As one would expect, estimates for annual savings as a result of installing a solar hot water 
heating system will vary tremendously based on the factors discussed in section 2.1. A commonly 
cited range of annual savings for residential SHW systems is $100 to $500.  Using the data made 
available by the Focus on Energy SHW program, we can walk through a calculation of the costs 
and savings associated with a SHW system. 
 
Let’s assume the system has an initial cost of $9,600 and will offset natural gas water heating. 
Instead of calculating the Focus on Energy incentive on a per therm basis, we’ll use the average 
rebate size, again from program data, of $1,800. The We Energies incentive would be $540 (30% 
of $1,800) for a total incentive package of $2,340. Assuming these incentives are non-taxable, 
they need subtracted from the initial cost of $9,600 to get the cost basis for the ITC calculation.  
  

o This cost basis is $7,260.   
o The 30% ITC is $2,178.  ($7,260 * 30%) 

                                                 
45 Solar Electric Site Assessment Information Sheet. 
http://www.focusonenergy.com/files/Document_Management_System/Renewables/solarelectric_assesment
form.pdf 
46 We Energies Solar Water Heating Incentive Program. 
     http://www.we-energies.com/residential/energyeff/reqapp_SWH2009.pdf 
47 We Energies Solar Thermal incentives for Not-for-profits. 
 http://www.we-energies.com/business_new/altenergy/solar_incent.htm 
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o Therefore, the final cost after incentives is $5,082.  ($9,600-$2,340-$2,178) 
 
Again as mentioned previously, the tax credit does not lower the upfront investment required to 
install a SHW system.  In this example, the homeowner would have an upfront cost of $7,260.   
 
If the mid-range of possible annual savings is used - $300 - the simple payback period will be 
approximately 17 years.48

 

  The actual annual savings and thus the payback period will fluctuate 
as volatile natural gas prices bounce up and down over the life of the SHW system.  What this 
example illustrates is that even with incentives equivalent to 47% of the initial cost of the system, 
an average residential SHW system is still a medium to long term investment.  This is why 
commercial SHW systems with lower per square foot installed costs might be the more attractive 
investment and why we’ve seen the development of new financial models such as PACE 
financing to better align the costs and benefits of SHW systems over time.   

2.5 Examples of SHW programs in other areas of the country  
There are a number of states, cities and utilities that offer incentives for solar hot water systems. 
Many are similar to the cash rebate programs available in Wisconsin.  Loan programs are also 
quite common as well. A few variances to these standard programs include New York’s interest 
rate buy down program,49 rather than a direct loan program per se; Austin Energy’s focus on 
incentives only for those with electric hot water heaters;50 and Oregon’s incentives for swimming 
pools, spas and hot tubs.51

 

 These programs, as well as all SHW incentives programs available 
across the country, are detailed on the Database for State Incentives and Renewables website. 
One program to note in particular is the pilot solar hot water program in San Diego given a 2009 
evaluation report that provides some good insight that may be of value to the City of Milwaukee. 

 2.5.1 San Diego SHW Pilot Program52

In 2007, the California Public Utilities Commission authorized $1.5 million in ratepayer funds 
(via a system benefit surcharge) to support a Solar Water Heating Pilot Program (SWHPP) in San 
Diego.  As part of the California Solar Initiative (CSI), and administered by the California Center 
for Sustainable Energy (CCSE), the program provides incentives for businesses and residential 
customers who install solar water heating systems.  Residential systems receive up to a $1,500 
rebate, and commercial systems receive up to $75,000.  The program was launched in July 2007 
and has had mixed success.  As a frame of reference, total installed costs for a residential system 
in San Diego is approximately $7,500, prior to incentives.  

   

                                                 
48 While simple payback ignores the time value of money, it is a decent estimate of the relative 
attractiveness of the investment.  The shorter the payback period, the quicker the system owner recoups his 
investment.  
49 New York Energy $mart Loan Program. 
    http://www.nyserda.org/loanfund/default.asp 
50 Austin Energy Solar Water Heater Rebate Program. 
    http://www.austinenergy.com/Energy%20Efficiency/Programs/Rebates/Solar%20Rebates/ 
    Solar%20Water%20Heater/index.htm 
51 Energy Trust of Oregon. Solar Water Heating 
   http://www.energytrust.org/solar/water/provide.html 
52 San Diego Solar Water Heating Pilot Program. 
    http://www.cpuc.ca.gov/PUC/energy/Solar/swh.htm 
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In January 2009, San Diego released an Interim Evaluation Report53

 

 that assessed the challenges 
and opportunities of deploying solar water heater systems.  The results from this report are very 
instructive. Similar to Milwaukee, San Diego predominantly uses natural gas as a water heating 
source.   In a state with extremely high electricity prices, natural gas is a fairly cost effective fuel 
source.  Prior to removing the cap on the residential ITC, the average payback for residential 
systems ranged from 15 to 20 years (without the cap, this payback period may be shorter 
depending on system size). Furthermore, it has been difficult for homeowners to get a loan for a 
relatively small investment such as a SHW system and transaction costs are high if they do 
proceed with such a loan. Larger commercial systems have a faster payback and financing is 
more readily available. In addition, certain commercial establishments such as hotels, restaurants, 
and health care facilities use more hot water during the day than residential locations; increasing 
the capacity level of the SHW systems. As a result, the San Diego program may increase its focus 
on the commercial SHW market. 

Summary  
In many cases, installing a solar hot water system will be more financially viable than a PV 
system. Initial costs are much less than PV and incentives are available. Larger systems offer 
attractive economies of scale and as illustrated by the San Diego experience, it may make sense to 
target commercial users of day time hot water.  Given the predominance of natural gas water heat 
in Milwaukee, the economics of installing a SHW will less attractive than if electric water heaters 
were more prevalent.  Nonetheless, if the City wants to target one solar technology in particular, a 
strong case can be made that solar hot water is preferable to PV.   
 
 
 

                                                 
53 San Diego SWHPP Interim Report. 
    http://www.cpuc.ca.gov/PUC/energy/Solar/swh.htm 
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3.0 The Role of the City in the creation of a solar marketplace 
As noted at the beginning of this memo, there are a number of roles that a city can play in the 
promotion and financing of PV installations. The spectrum can range from a more modest focus 
on outreach and education combined with streamlining the permitting process and solar access 
laws, to more direct financial involvement.  Such direct involvement would include installing PV 
systems on public buildings, providing cash incentives directly to homeowners, businesses, and 
other institutions and acting as a financial intermediary by creating loan programs.  
 

3.1 Public Sector projects  
If a city decides that installing PV and SHW projects directly on public buildings will be part of 
its solar program, the city will need to identify which sites are the most appropriate. In 2009, 
Milwaukee identified 25 potential sites in cooperation with the Midwest Renewable Energy 
Association (MREA).  
  
Once identified, the next step is to determine how to finance installations at these sites.  With the 
emergence of third party finance models, the city does not necessarily have to invest its own 
resources to meet its solar goals. However, not all projects are candidates for a third party 
solution. The third party PPA model for solar hot water is not common nor is it commonly viable 
for PV projects of less than 100 kW.  In the current economic environment, this minimum project 
size may be as high as 300-500 kW. This means that while a 10 kW system on a single school 
will likely need to be financed, owned and operated by the City (or school district); installing PV 
systems on all of the schools throughout the district might be a good candidate for the PPA 
model.   
 
Even if Milwaukee has identified a large project which it wants to install using a third party 
finance model, it is not certain there will be interested bidders at a price that makes sense for the 
parties involved. Large solar developers such as SunEdison, Recurrent Energy, SolarPower 
Partners, SunPower, and Chevron Energy Services, are focused on states where the economics of 
solar make the most sense.  A state with attractive financial incentives, including solar RECs, 
solar-friendly policies like retail net metering for large systems, good solar resources and above 
average electricity prices will be much more appealing to these solar developers than a market 
with little or no incentives, weak net metering policies, and cheap electricity.  Section four will 
describe the third party finance model in much greater detail.  
 

 3.2 Direct Ownership of PV systems  
If a city decides to directly finance and own its PV and SHW systems or if the project is too small 
for the third party model there are a number of ways to finance the investment.  Many of these are 
common municipal finance vehicles whereas others are limited to renewable energy projects. If 
Milwaukee does proceed in this fashion, it will not be able to benefit from the various tax 
incentives that have already been described. To compensate, certain state and utility programs 
provide higher cash incentives for non-taxpaying, public sector and non-profit entities. This is the 
case in Wisconsin. In addition to receiving higher incentives, a city will likely have a lower cost 
of capital than the cost of capital of the investors supporting the third party model.   
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3.2.1 Tax Exempt Financing  

If the city decides to finance and own solar energy systems it can consider a number of traditional 
tax-exempt financing vehicles. 
 

3.2.1.1 Municipal bonds  
General obligation, tax-exempt municipal bonds can be a source of capital for PV and SHW 
projects. In most cases, a single PV or SHW project will not be large enough for a dedicated 
issuance, but rather it will bundled into a larger capital spending plan financed by bonds.  There 
are a limited number of cases where a city or state has issued bonds solely for renewable energy 
and energy efficiency. The City of Honolulu issued $7.85 million in "solar" bonds in FY05 for 
solar powered parking lots, energy retrofits, and LED streetlamps.54

 

  While it was a general 
obligation bond (i.e. backed by the broad taxing powers of the city) and not a revenue bond per se 
(i.e. revenue from the project itself pays back the bond), the city does view the investments in 
these solar projects as generating saving on utility bills which then can be used to pay back the 
bonds. Other jurisdictions have received approval in the past to issue bonds dedicated to 
renewable energy projects such as New Mexico's Energy Efficiency and Renewable Energy 
Bonding Act and San Francisco's Propositions B & H., but no debt has actually been issued.   

3.2.1.2 Commercial Paper  
The author has been involved in conversations with two Solar America Cities who evaluated the 
use of tax exempt commercial paper (TECP) to initially finance their PV projects. Commercial 
paper is issued for short periods (up to 270 days) and is a common municipal financing tool. Once 
issued, the TECP would be either refinanced with longer term debt or amortized down over time.  
In the end, one of the cities is continuing to evaluate the TECP market whereas the other has 
decided to proceed with the third party, PPA approach.  
 

3.2.1.3 Leasing  
Leasing equipment instead of purchasing it is a common way for cities to finance certain assets 
(e.g. vehicles, software, computers, office equipment, etc.).  However, the use of a tax exempt 
lease to finance a PV or SHW installation for a public sector entity is not common. If Milwaukee 
were to issue a tax exempt lease to finance the acquisition of a PV system, the lessor (owner of 
the system) would not be able to benefit from the federal investment tax credit because the user of 
the system (Milwaukee) is not subject to US income taxes.55 This makes sense intuitively since 
the federal government is already providing a tax subsidy in the form of the tax-exempt lease 
payments. In that tax exempt leases can be more expensive than other forms of municipal debt, in 
part, given that lease payments are normally paid for using annually appropriated funds (which 
may be subject to budget constraints and thus, considered riskier than general obligation bonds, 
for example, which are back by the taxing authority of the issuer) it is unlikely that tax-exempt 
leasing will be the first choice for Milwaukee.56

                                                 
54 Lori Goropse Winguard, Chief of Staff to Council Member Charles K. Djou.  

  

    Email communication. 10/16/2007. 
55 SEIA Guide to Federal Tax Incentives for Solar Energy Version 1.2 
    http://www.seia.org/galleries/pdf/SEIA_manual_version_1.2.pdf 
56 Financing Non-Residential Photovoltaic Projects: Options and Implications. Bolinger, M. 2009 
    http://eetd.lbl.gov/ea/ems/reports/lbnl-1410e.pdf 
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However, a recent development related to the ability to apply for a 30% cash grant in lieu of the 
investment tax credit, has opened up a window for public agencies (and non-profits) to lease a PV 
system.  A third party who elects to receive the cash grant to finance a PV system instead of 
taking the ITC can now lease this system to a government agency despite its tax exempt status.57 
While there are certain caveats associated with this structure, such as the inability to benefit from 
accelerated depreciation, it does create a new option for local governments to consider.58

 
  

3.2.2 Qualified Tax Credit Bonds (QTCB) 
There are a variety of tax credit bonds in which investors receive a tax credit from the Federal 
government instead of (or more likely in combination with) interest from the issuer.  Most 
relevant to renewable energy projects and programs are Clean Renewable Energy Bonds and 
Qualified Energy Conservation Bonds. 
 

3.2.2.1 Clean Renewable Energy Bonds (CREBs) 
(Note: The deadline for applying for a CREBS allocation was August 4, 2009. According to the 
October 2009 list of recipients, Milwaukee does not have a CREBs allocation.59

 

 As a result, while 
this section provides an overview of CREBs, it is not applicable to Milwaukee for the time being) 

Initially authorized under the Energy Policy Act of 2005, Clean Renewable Energy Bonds 
(CREBS) are an attempt to level the playing field for public entities unable to benefit from the tax 
incentives. Conceptualized as interest free debt, investors who purchase a CREB receive a federal 
tax credit in lieu of interest payments from the issuer. As part of the 2008 Economic Stabilization 
Act, Congress authorized an additional $800 million for the CREBs program, of which, 1/3rd has 
been allocated to government entities, including cities.  In 2009, this amount was increased to 
$2.4 billion.  As far as the Solar America Cities program, public agencies in San Francisco, 
Denver and Tucson have issued CREBs to date.   
 
The US Treasury publishes the CREBs tax credit rate on a daily basis and it is an average of 
select corporate bonds rated A to BBB.  Each month, the Treasury calculates the maximum term 
for a CREB.  Since the program’s inception, the maximum term has fluctuated within a 12-16 
year range.  Currently, it is set at 16 years.  NREL will be publishing a detailed report of the 
CREBs program in the near future. There is also a presentation on CREBs available through the 
Solar America Cities program. 
 
There are some caveats with the CREBs program. It has been difficult to entice investors to 
purchase a CREB solely on the basis of the federal tax credit. As a result, many issuers have had 
to either issue the bonds at a discount to par or make a supplemental interest payment. CREB 
allocations for government agencies are awarded on a smallest to largest basis; meaning large 
projects have not received allocations in the past (e.g. large meaning an amount greater than $3.5 
                                                 
57 Planning Opportunity: Treasury Grant Guidance Permits Leasing to Governments and Tax-Exempts. 
Hunton & Williams, January 2010.  
http://www.hunton.com/files/tbl_s10News/FileUpload44/16852/planning_opportunity_treasury_grant_guid
ance.pdf 
58 Ibid. 
59 New Clean Renewable Energy Bonds. 2009 Allocations. 
http://www.treas.gov/press/releases/20099221094315090.htm 

http://www.hunton.com/files/tbl_s10News/FileUpload44/16852/planning_opportunity_treasury_grant_guidance.pdf�
http://www.hunton.com/files/tbl_s10News/FileUpload44/16852/planning_opportunity_treasury_grant_guidance.pdf�
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to 4 million dollars).  Finally, the transaction costs associated with CREBs can be high given that 
the issuance is relatively small and investors need to be educated about the product. One way to 
overcome the small issuance problem is to apply for individual projects separately in order to 
receive an allocation, but then bundle them together in a single bond. This of course needs to be 
put in the context of the current economic crisis where the interest in tax credits in general is 
lower than in previous years as many investors have less taxable interest to offset or actual losses, 
making tax credits unnecessary.  
 
Guidelines for the new CREBs program (which differs in certain respects from the original 
program) are available online.60

 

  Changes between the old CREBs program and the new one can 
be considered both positive and negative. On the positive side, cities can issue CREBs with a 
bullet maturity at the end of the term (one payment for the full amount at maturity) versus the 
annual amortization requirement in prior years. Arbitrage restrictions are more flexible as well. 
However, offsetting these positive developments, the available tax credit will be reduced by 30% 
and only 2% of bond proceeds (down from 5%) can be used to cover issuance costs.  Given this 
reduction in the size of the tax credit and based on conversations with professionals in the 
financial markets, it is very likely that an issuer of CREBs today will have to either make a 
supplemental interest payment or issue the bond at a discount.  

Therefore, while CREBs may be appropriate in certain situations, they are not a silver bullet for 
all of a city’s financing needs.  First and foremost, the city must compare the rate that it will pay 
on other long-term, tax-exempt debt instruments versus the final cost of issuing a CREB.  The 
CREB rate should be favorable in most cases although issuance costs may be higher and the term 
will be shorter.  If the city decides that the cost of CREBs' financing is attractive, it then has to 
select individual projects.  Remembering that small projects will be chosen first, CREBs are 
appropriate for PV systems on schools, libraries, and fire stations but unlikely the appropriate tool 
for large projects unless bundled with other sources of financing.  
 

3.2.2.2 Qualified Energy Conservation Bonds (QECB)61

QECBs are very similar to CREBs.  Created as part of the 2008 Energy Improvement and 
Extension Act and upsized in 2009, QECBs are a $3.2 billion tax credit bond program for local 
governments which can be used to finance renewable energy projects, including PV and SHW 
systems.  However, unlike CREBs, up to 30% of QECBs can be used to finance private sector 
activity.  Also, there are a number of additional renewable energy and energy conservation 
projects that can be financed with QECBs, including:  

 

 
(i) Capital expenditures for reducing energy consumption in publicly-owned buildings 

by at least 20 percent. 
(ii) Capital expenditures for implementing green community programs (including the use 

of loans, grants, or other repayment mechanisms to implement such programs). 
(iii) Capital expenditures for rural development involving the production of electricity 

from renewable energy resources. 
                                                 
60 IRS Guidelines for New Crebs. 2009-33 
    http://www.irs.gov/pub/irs-drop/n-09-33.pdf 
61 IRS Guidelines for QECBs. 2009-29 
    http://www.irs.gov/pub/irs-drop/n-09-33.pdf 
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o Expenditures with respect to research facilities, and research grants, to support 
renewable energy and energy efficiency research. 

(iv) Mass commuting facilities and related facilities that reduce the consumption of 
energy, including expenditures to reduce pollution from vehicles used for mass 
commuting. 

(v) Demonstration projects designed to promote the commercialization of 
o green building technology, 
o conversion of agricultural waste for use in the production of fuel or otherwise, 
o advanced battery manufacturing technologies, 
o technologies to reduce peak use of electricity, or 
o technologies for the capture and sequestration of carbon dioxide emitted from 

combusting fossil fuels in order to produce electricity. 
(vi) Public education campaigns to promote energy efficiency. 

 
Unlike CREBs, where an application is made to the IRS for a tax credit allocation, the QECB tax 
credits are allocated to the states based on population.  This state-by-state allocation has already 
taken place.  Wisconsin received an allocation of approximately $58 million dollars.62

 

  Cities 
within Wisconsin with populations greater than 100,000 automatically receive a sub-allocation of 
some amount.  As Milwaukee meets the 100,000 population threshold, it will have a QECB 
allocation at its disposal.   

As far as the IRS is concerned, it is now up to the individual states and large cities to manage 
their QECB programs.  Given these entities have been occupied with other federal stimulus 
related activities there has not been much QECB activity to date. During 2010, a number of 
QECBs should be issued which will provide Milwaukee with good market data.  Fortunately, 
there is no deadline (or sunset date as it is called in the guidance) for the QECB program.   
 
The tax credit structure will be for all intents and purposes similar to CREBs.  Therefore, the 
advantages and disadvantages highlighted in the section 3.2.2.1 also hold true for QECBs.   Thus, 
it is likely that issuers will need to sell QECBs at a discount to par or make supplemental annual 
interest payments.   
 
One area which is peaking interest in a number of Solar America Cities is the idea of using 
QECBs to fund a loan or rebate program.  In particular, a QECB could be issued to provide seed 
capital for establishing a PACE program.  This model will be discussed in the next section.  A 
second potential use of QECB proceeds is to buy down the cost of a third party PPA by having 
the City pay for some aspect of the installation of a large PV system.  This would lower the 
amount that the third party would have to finance which should translate into a lower cost per 
kWh in the PPA itself. This particular concept is analyzed in a legal memo prepared by the law 
firm, Stoel Rives, LLP which is available through the Solar America Cities program website.   
 
Boulder County, Colorado demonstrated this concept of using its own funds in combination with 
a third party PPA which resulted in a cost of electricity two cents below what the County was 

                                                 
62 Ibid. 
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paying the local utility.  While QECBs were not the source of financing, the concept of buying 
down a PPA was demonstrated nonetheless.  
 
Care should be taken if the proceeds from a QECB will be used for something other than a loan 
program, a PV or SHW system, or to buy down a PPA. For example, Milwaukee could issue a 
QECB to finance a solar education and outreach program.  However, in that this program in and 
of itself would not generate either income or utility bill savings, the City would have to repay the 
bonds with some other source of funding.  This would also apply to funding a rebate program 
with the proceeds of a QECBs.   
 

3.2.3 New Market Tax Credits (NMTC) 
NMTC is a mechanism by which private capital is channeled into low income neighborhoods 
with the express intent of promoting economic development and jobs.63

 

  Investors get a tax credit 
over a 7-year period equivalent to 39% of the value of the investment. While not a traditional 
source of capital for solar projects, recently, a few entities, including Renewable Ventures, have 
received a NMTC allocation with the goal of incorporating PV installations into a larger 
community development initiative.  Milwaukee would have to work with an established 
Community Development Entity (CDE) or establish one, as only CDEs can take advantage of 
NMTC.  

3.2.3.1 Renewable Ventures (formerly MMA Renewable Ventures) 
In October 2007, Renewable Ventures received a NMTC allocation in order to channel 
investment into low income neighborhoods in the San Francisco Bay Area.64 The goal is 
to invest in renewable energy and energy efficiency within these neighborhoods to hedge 
against rising electricity costs.  The rationale is that stable electricity costs will help retain 
existing development and community services as well as attract new investment.  A 
second component of the proposal is to create green-collar jobs in these neighborhoods 
by using a portion of the NMTC proceeds to train residents to be solar installers and 
energy efficiency auditors. As it relates to PV, Renewable Ventures would install PV 
systems at businesses, municipalities, and schools in these targeted neighborhoods and 
sign long-term power purchase agreements with these entities.  According to 
conversations with Renewable Ventures, the work on this initiative was slowed by the 
uncertainty surrounding the extension of the solar ITC in 2008 and the current financial 
crisis, but Renewable Ventures expects to have results in 2009. Whether the 2009 sale of 
Renewable Ventures to Fotowatio65

 
 will impact the NMTC program is unknown.  

While it will unlikely be a primary vehicle for PV and SHW within the City of Milwaukee, 
exploring the use of NMTC could make sense as one component of a broader community 
development initiative, especially one that includes disadvantaged neighborhoods and job 
training.  

                                                 
63New Market Tax Credits Program.  
    http://www.cdfifund.gov/what_we_do/programs_id.asp?programID=5 
64 2007 New Market Tax Credits Award Profiles.   
   http://www.cdfifund.gov/docs/2007/nmtc/NMTCProgramProfiles.pdf 
65 Spanish Solar Company to become one of largest in US. Renewable Ventures Press Release March 2009. 
    http://www.renewableventures.com/news/20090302-pressrelease-mma.htm 
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3.2.4 Performance Contracting  
It is possible to combine an energy service performance contract (ESPC) with PV and SHW 
although SHW may be more realistic given its shorter payback period.  The ESPC model is one in 
which an Energy Services Company or ESCO (such as Johnson Controls or Honeywell, to name 
two) make energy efficiency investments on behalf of the city and then gets repaid out of the 
energy savings that result from these investments.  Many energy conservation mechanisms 
(ECM) such as upgrading a facility’s lighting, or installing a new boiler, will have much shorter 
payback periods than a PV or a SHW system.  Therefore, by combining these shorter payback 
ECMs with PV or SHW, ideally, a package of energy efficiency and renewable energy 
investments can be created that has a total payback period that is attractive to the city. As Johnson 
Controls is based in Milwaukee, it may be option to explore with them.  
 
Summary 
As illustrated in this section, if Milwaukee decides to directly finance the installation of a PV or 
SHW system, there are a number of potential options available to it.  These options may be 
limited by the characteristics of the project however.  Bundling PV or SHW with energy 
efficiency is always a good idea regardless of the financing structure, but in particular, it may 
open the door for performance contracting. There are a number of relatively new federal 
programs such as the tax credit bonds the City can take advantage of. In addition, creatively 
thinking about solar from an economic development and jobs perspective, may allow the City to 
take advantage of New Market Tax Credits.  
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4.0 Financing Milwaukee’s PV installations using the Third-Party PPA Model 
Many city governments are moving away from direct ownership of PV systems and partnering 
with third-party owners and solar developers. Cities see the third-party ownership model as a way 
to effectively monetize federal tax benefits, avoid paying the up-front cost of solar, more 
efficiently allocate public funds, and accelerate the deployment of PV.   
 

4.1 How it works 
Instead of owning the PV system, a Milwaukee city government facility would host a system that 
is owned and operated by a third party, usually in the form of a limited liability corporation 
(LLC).  In simple terms, Milwaukee can enter into a long-term contract (the "PPA") with the LLC 
to purchase the electricity generated from the PV system on City property.  The electricity price is 
typically set at a rate competitive with the host's current retail rate in the first year, and then it will 
escalate at some fixed percentage per year over the life of the contract.  Alternatively, the price of 
electricity in the PPA could be fixed for the length of the contract. The developer manages all 
aspects of system financing, installation, and maintenance, and bears all standard operating risks.   
  
 

Figure 1. Contracts and Cash Flow in Third-Party Ownership Model 
 
 
 
 
 
 
 
 
 
 

Source: Department of Energy Solar Program 
 
 
 
 
 
 

4.2 Advantages of the Third-Party PPA Model 
There are several key reasons why Milwaukee may consider the third-party PPA finance model 
an integral component of its PV strategy.  These reasons are listed below. 

o Ability to Monetize Federal Tax Incentives: As noted, the federal ITC for PV projects is 
30% of the installed capital cost. In addition, businesses can accelerate the depreciation 
of the cost of a solar system using the 5-yr MACRS. Together, these two tax incentives 
have a tremendous impact on both the cost and the financial returns of a PV installation.  
However, as a non-tax paying entity, Milwaukee cannot benefit from these attractive 
incentives if it directly owns its PV systems.  The third-party ownership model introduces 
a taxable entity into the structure that can benefit from the federal tax incentives, 
lowering the overall cost to the non-taxable entity.  As noted earlier, the third party may 
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opt to take the 30% cash grant rather than the ITC.  This will have a similar beneficial 
impact for the host entity. 

 
o Low/No Upfront Costs:  PV systems are not cheap. As mentioned at in section 1.0, at 

$5.00 - 8.00/watt, a large public sector PV system in Milwaukee can easily exceed a 
million dollars.  Even if rebates and incentives reduce this amount, the upfront cost will 
still be significant. Given budget constraints, committing to such a large initial 
investment, even if the long-run economics make sense, may not be feasible.  The third-
party ownership structure pushes this initial cost onto the solar developer and its investors 
and off of Milwaukee’s balance sheet.  

 
o Pre-Determined Electricity Price for 20-25 years:  In today's volatile energy markets, a 

fixed-priced PPA offers predictable electricity pricing for the portion of the entity's load 
served by the PV system.  To make the third-party ownership model attractive to the 
City, the initial price of electricity in the PPA will usually be set at a rate that is 
competitive with the host’s current retail rate. This rate will then escalate each year at 
some predetermined rate (2-5%) for the life of the contract. This pricing structure 
provides a hedge against the potential volatility of both the fossil fuel and electricity 
markets. PPAs can also be structured so that Milwaukee pays a flat rate for the entire life 
of the contract.  In this case, the initial cost of the electricity in the PPA will likely be 
higher than rates the City is currently paying but with the expectation that retail 
electricity rates will eventually surpass the PPA rate.  Some public sector hosts have 
considered an electricity rate which is set at some fixed discount to the retail electricity 
rate as a way to guarantee that they’ll always be below the retail rate.  This provides some 
downside protection in case electricity rates fall. However, in most cases, this is very 
complicated to structure and manage, and probably not worth the effort. 

 
o Shift O&M Responsibility to Qualified Third-Party: Owning a large PV system implies a 

certain degree of oversight and maintenance that Milwaukee may not want to be 
responsible for or have the expertise to carry out.  One of the attractive features of the 
third-party ownership structure is the ability to assign the operation and maintenance of 
the PV system to more qualified counterparties. The third-party ownership model 
streamlines the number of counterparties that city has to deal with down to basically one, 
the PPA provider. 

 
o Path to Ownership: It is common to include a buy-out option in the PPA.  From a 

financial perspective, this buy-out option would likely be available starting after year 6 so 
that the original investors are able to capture all of the tax incentives (and avoid any tax 
credit recapture issues with the IRS).  This buy-out option can be priced in a number of 
ways; but will likely include the present value of the electricity that the city would have 
purchased from the PPA provider if the contract was left in place.  If a buy-out option is 
not exercised prior to the end of the original PPA term, the three likely scenarios at the 
end of the contract period would be that Milwaukee could 1) extend the PPA agreement, 
2) purchase the system, or 3) ask that the system be removed at no cost to the City.  
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4.3 Disadvantages and Caveats with the Third-Party Ownership Model 

While the third-party ownership model is an attractive one, it is not without its downsides. There 
are nuances to PPA agreements which must be understood before moving ahead with the third-
party ownership structure. 
 

o Green versus Brown Energy:  In third-party PPA agreements, the ownership of the solar 
RECs resides with the owner of the system (i.e. not Milwaukee). As a result, the City has 
to be cautious about how it promotes the PV systems that it is hosting.  In the absence of 
SREC ownership, it is inaccurate to claim that the Milwaukee Convention Center (for the 
sake of an example) is solar powered since only the owner of the SRECs can claim the 
environmental attributes generated by the PV system. The rationale behind this concept is 
to avoid double-counting of renewable energy certificates.66

 

  As a result, it is common to 
see a clause in the PPA that requests that the City coordinate with the PPA provider on 
marketing materials and press releases regarding the PV system.   

Given the absence of a solar REC market in Wisconsin, it may be feasible for the City to 
agree to purchase both the electricity and the SRECs generated by the PV system as part 
of the PPA.  Many cities request pricing for electricity with and without SRECs.  If the 
bundled price is not considerably higher than the price of the electricity alone, the City 
may consider buying the SRECs as well.  In most cases, and in order to drive down the 
cost of electricity as low as possible, cities forego the purchase of the SRECs.  

 
To summarize this point, if Milwaukee decides not to purchase the SRECs in any future 
PPA that it may enter into, the accurate description is that the city is hosting solar panels 
on its property. This may be sufficient for the city’s needs. However, if Milwaukee wants 
to make additional green power claims, it can either buy the SRECs from the PPA 
provider or explore the idea of buying replacement RECs in the voluntary REC market. It 
will likely be much cheaper to purchase RECs generated by wind or biomass projects 
than SRECs per se. For example, if a rooftop PV system generates 10,000 kWh per year, 
the city could buy wind RECs in the same quantity and then claim that the particular 
building is powered by renewable energy (but not solar powered since the SRECs weren't 
purchased).  

 
o Ownership and Facility Access: In some cases, initial ownership of the system is 

important. 
o One of the attractive concepts of PV is this idea of “free electricity”. While 

nothing is free as the City has to pay for the system, owning a PV system outright 
will reduce the utility bill at the site. Under a PPA, although a portion of the 
electricity expense is redirected away from the utility and to the third party PPA 
provider, 100% of the electricity consumed must be paid for. As noted earlier 
however, the amount purchased under the PPA will act as a hedge against higher 
retail prices.  

                                                 
66 Holt, E. & Associates, R. Wiser, and M. Bolinger. 2006. Who Owns Renewable Energy Certificates?  
    An  Exploration of Policy Options and Practice. Lawrence Berkeley National Laboratory.  
    http://eetd.lbl.gov/ea/emp/reports/59965.pdfstill working on reference 
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o Some government agencies and personnel, including plant and facility managers, 
may not be comfortable with a third-party having access to and installing 
equipment on city property. On-going site access is critical to the performance of 
the system and if that is not acceptable, the third-party ownership model will 
unlikely be a viable option.  

 
o Transaction Costs: There are a number of contracts involved in the third party PPA 

process.  While Milwaukee will not necessarily be a party to all of these contracts, it is 
safe to say that it is a legally intensive and expensive process. In addition to lawyers, 
facility managers, procurement officers, and energy managers also need to be involved, 
resulting in a significant number of labor hours dedicated to the project.  
 

4.5 Examples of Third Party PPA Models  
There are many cities in the US already using the third party PPA model, including a number of 
Solar America Cities. More are in the RFP process.  Below are four examples of completed 
transactions within the past 3-4 years which illustrate that this structure is not new per se. 
 

San Diego’s Alvarado Water Treatment Plant67

San Diego's Water Department has a PPA with SunEdison for 1 MW of solar PV at its 
Alvarado Water Treatment Plant.  According to the City's press release, $6.5 million in 
upfront installation costs were avoided by signing the PPA with SunEdison (as opposed 
to buying the system). Once installed, the PV system will cover 20% of the plant's power 
needs.  

 

 
Port of Oakland68

The Port of Oakland hosts a 756 kW, ground-mounted PV system. SunEdison financed, 
and built, and now owns and operates the system. The Port signed a PPA with SunEdison 
to purchase "clean and predictably priced electricity" for 20 years at a total cost of 
approximately $4.1 million.

 

69

 
 

Fresno State University70

Chevron Energy Solutions installed a 1.1 MW PV system that provides the University 
with 20% of its annual electricity needs. The project cost approximately $12 million, but 
it benefited from a $2.8 million rebate from PG&E under California’s Self-Generation 
Incentive Program. Chevron Energy Solutions installed the PV system but it was 
financed and is owned by MMA Renewable Ventures and its investors. Fresno State 
signed a 20-year PPA with MMA RV and they expect to save $13 million in avoided 
electricity costs over a 30-year period.  

 

 
                                                 
67 City of San Diego Press Release. March 1, 2007.  
    http://www.sandiego.gov/environmental-services/energy/news/pdf/070301.pdf 
68 Port of Oakland Press Release. November 7, 2007.  
    http://www.portofoakland.com/newsroom/pressrel/view.asp?id=82 
69 Port of Oakland Press Release. June 6, 2006. 
    http://www.portofoakland.com/newsroom/pressrel/view.asp?id=28 
70 Fresno State News. November 9, 2007.  http://www.fresnostatenews.com/2007/11/solarwrapup2.htm 
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Denver International Airport (DIA) 71

In 2007, DIA signed a 25-year PPA with MMA Renewable Ventures for a 2 MW solar 
PV system which will produce 3.5 million kWh per year when it is fully completed.  The 
total cost of power to be purchased under the PPA was reported to be $10.9 million or 
roughly 12.5c/kWh. Xcel Energy will provide a $200,000 rebate to partially offset the 
project's initial costs, in addition to purchasing the SRECs as they are generated. Built 
into the agreement is a buyout option after 5 years allowing DIA to assume ownership of 
the system. 

 

 
4.6 The 2008-2009 Financial Crisis in the U.S. 

As noted throughout this paper, tax credits are an important element in the financing of PV 
systems. As a result, the ability to benefit from these tax credits - or "monetize" them in industry 
parlance - is critical. For large projects that are financed using the third party PPA model, the 
solar developer is often unable to fully monetize the tax credits as its taxable income is not large 
enough.  As a result, the solar developer either enters into a partnership with an investor(s) or 
alternatively, leases the PV system from these investors (a sales-leaseback transaction).  The 
investors are brought into these transactions because the do have the taxable income - or tax 
appetite - to benefit from the tax credits. Prior to the financial crisis and based on conversations 
with industry professionals, there were approximately 14 large tax investors in the renewable 
energy sector.  For the most part, these were banks and insurance companies as these industries 
traditionally reported sizeable and consistent taxable income.  However, with the onset of the 
current financial crisis, the number of active tax equity investors was reduced to around four.72

 
   

This reduction in the number of tax equity investors combined with reluctance on the part of 
investors to part with cash created two issues. The minimum returns that the remaining tax equity 
investors require for their investment increased - informally, rates were said to have increased by 
2-3% or so to 9-10% if not higher (after tax equity returns). In addition, investors can be more 
selective about which projects to invest in. Counterparty risk is much more important these days. 
So even if a transaction can support a higher rate of return for the investor, it may not get done, if 
the investor is worried about getting its money back. As an anecdote, the author was assisting a 
non-profit organization outside of Denver with a PPA for a 100kW system.  Everything was 
going smooth until the PPA provider (and its investors) backed out of the transaction citing 
concerns about the credit quality of the host.   
 
The other side of the financial crisis is that solar developers have received commitments from 
investors to finance their projects.  It remains to be seen if large PPA projects that were moving 
through the documentation stage are put on-hold, if the investors are no longer able to meet their 
funding commitments. The author is aware of a few instances where developers have in fact lost 
access to tax equity financing in other Solar America Cities.  
 
In 2009, the 30% Treasury grant program (1603 Program) was created to address this severe 
reduction in the availability of tax equity.73

                                                 
71 The Denver Post. October 1, 2007. http://www.denverpost.com/ci_7056394?source=rss 

  Rather than a tax credit, project owners can apply to 

72 Trends in Tax Equity for Renewable Energy-Will New Players Emerge? 
     Webinar on December 16, 2008. 
73 1603 PROGRAM: PAYMENTS FOR SPECIFIED ENERGY PROPERTY IN LIEU OF TAX CREDITS 
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the US Treasury for a direct payment of 30% of qualified installed costs.  This eliminates the 
need for a tax equity investor (although taking full advantage of accelerated depreciation may be 
an issue). As of September 2009, more than $1 billion had been paid out in the form of the 1603 
grants; with a number of solar projects receiving funding. 74

 
  

Summary 
The third party finance model for large PV systems is an attractive option for public sector 
entities that are unable to monetize tax credits available for renewable energy projects.  Like any 
structure, there are certain disadvantages to the third party model.  However, more often cities are 
choosing to sign a PPA rather than finance and own PV systems. Purchase options allow the city 
to take ownership of the system once the tax benefits have been utilized by investors. The current 
economic crisis has certainly had an impact on the third party PPA model and Milwaukee may 
find it difficult to identify solar developers that are interested and able to finance a large PV 
system in Wisconsin at this time. The picture should improve as the country’s economic 
condition stabilizes.  In the meantime, the Treasury cash grant is supporting solar development 
until a greater number of tax equity investors return to the market.  

                                                                                                                                                 
http://www.ustreas.gov/recovery/1603.shtml 
 
74 Treasury, Energy surpass $1 Billion milestone in Recovery Act Awards for Clean Energy Projects. 
http://www.treas.gov/press/releases/20099221094315090.htm 
 

http://www.ustreas.gov/recovery/1603.shtml�
http://www.treas.gov/press/releases/20099221094315090.htm�
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5. 0 Specific Projects in Milwaukee  
The City of Milwaukee, as part of its Solar America Cities technical assistance grant, contracted 
(through the National Renewable Energy Laboratory) the Midwest Renewable Energy 
Association to conduct 25 solar site assessments across the City and surrounding counties. These 
site assessments were finished in August 2009.  The City selected a diverse list of sites to assess 
for the potential to host either a PV system or a SHW system.  The list includes; 
 

o 10 fire stations (SHW) 
o 3 parking garages (PV) 
o 3 schools (PV) 
o 2 water treatment facilities (PV) 
o 2 senior housing complexes (SHW) 
o 1 low income housing complex (SHW) 
o 1 hospital (SHW) 
o 1 police department building (PV) 
o 1 church and school complex (PV) 
o 1 pool (SHW) 

 
The size of each system - to be determined by the site assessment - and the choice of technology 
will guide the financing options available in each case.  From the list, it is apparent that there will 
be modest size systems such as SHW on the fire stations and the PV on the schools, and large 
systems such as PV at the water treatment facilities and SHW at the hospital. There are very few, 
if any, instances of third party PPA transactions involving SHW.  Therefore, it is likely that all of 
the SHW systems will be owned and operated by the host agency.  
 
Depending on the final size of the 2 water treatment systems, the third party PPA model may be 
the right approach.  Systems at such facilities tend to be large. Electricity loads are high and there 
is often considerable space to site a system. In fact, PV at water treatment facilities is one of the 
most common applications of the third party PPA model with San Diego, San Francisco, and the 
City of Boulder just three examples within the Solar America Cities program itself. 
 
The third party model PPA might also be effective if the City for smaller PV projects if the City 
can bundled them together. Boulder County’s seven PV system bundled PPA transaction comes 
to mind as do several school district projects in California. As was noted in section four, a 
minimum size is usually required for a PPA to make economic sense. Thus, if some combination 
of the parking garages, schools, water treatment facilities, and the police building are bundled 
together, the total project size should be sufficient to at least approach the market to gauge 
interest in a third party financed transaction using a PPA.  The church PV project was 
intentionally left out as it not City owned.  
 
Bundling will also be important for those projects that the City decides to finance, own and 
operate. As many of the proposed projects are small, a critical mass of them must be aggregated 
to warrant a dedicated financing.  This should also have a positive impact on the installed cost of 
the various projects given economies of scale. For example, Milwaukee could use a portion of its 
QECB allocation for all of the projects on the list with certain exceptions noted below.  Tucson 
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did something similar when it combined seven separate CREB projects into one $7 million 
financing 
 
Under the CREBs program, the church would not have been considered a qualified issuer.  
However, QECBs does allow up to 30% of the allocation to be used by private entities which may 
open the door for the PV system at the church/school complex.   
 
Solar pool heating is traditionally excluded from renewable energy tax incentives.  So, in the case 
of the proposed SHW system at the Pulaski Park Pool, it will depend on whether or not the SHW 
system will be used for the showers or to heat the pool.  If it is the former, then it should qualify 
for a QECB; if it is the latter, it is unlikely to qualify.  
 
The focus on QECBs and the PPA does not imply that there aren’t more straightforward ways to 
finance these proposed projects.  As many of them will be modest in size, each agency, be it the 
Milwaukee Fire Department or the local school district, may have access to internal funding to 
pay for the installations.  Including these projects in the normal capital budgeting process would 
be the easiest and the most familiar.  However, this analysis does recognize that the current 
economic environment may not be conducive to capital spending for new solar energy projects 
using more traditional financing structures.  What might be more feasible is tapping into federal 
grant funding for a number of these projects.  
 
To conclude this section, the following paragraphs will examine a subset of the sites targeted for 
site assessments to provide some additional detail about potential options to finance the proposed 
PV and SHW installations. In total, they represent 18 of the 25 sites. 
 

5.1 SHW on the 10 Milwaukee Fire stations 
Given the hot water use at fire stations for laundry, showering, food preparation and equipment 
washing, a solar hot water system makes sense. In fact, the City of Madison has installed solar hot 
water systems on all eleven of its fire stations, taking advantage of Focus on Energy incentives.75

In 2007, Milwaukee issued an RFP for SHW installations on select fire stations but the projects 
did not go forward.  

   

 
Reviewing the MREA site assessment report for fire station #25, the initial installed cost is 
calculated to be $18,000- 19,200. After incentives from Focus on Energy and We Energies (but 
no tax credits), the net installed cost is approximately $6,000 - 7,000.  If we assume that fire 
station #25 is representative of the other nine fire stations, then the total net investment for all ten 
fire stations is approximately $60,000 to 70,000.  
 
This modest total amount makes financing the projects with bonds an unattractive proposition, 
including the use of QECBs (unless bundled).  Certainly, the third party model would not be an 
option. Instead, Milwaukee could use grant funds from We Energies for all ten projects.  Stimulus 
funding could be directed towards these projects as well.  The City could finance them with short-
term, tax exempt commercial paper or out of general funds (if available). Finally, the SHW 

                                                 
75 “Solar hot water douses rising energy costs at Madison’s fire stations.” Focus on Energy  
     http://www.mpoweringmadison.com/media/madisonFIREstations_1208.pdf 
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systems could be combined with energy efficiency investments and bid out under an energy 
services performance contract of some type.   
 
 5.2 PV on the municipal parking garages 
From the maps, the three parking garage sites appear to be municipal garage facilities with large 
roof spaces. One has a new roof and another one is scheduled to be re-roofed in 2010. Depending 
on the activity that takes place inside of these garages - i.e. what is the base load electricity 
consumption and when does it occur - it may be possible to site PV systems in excess of 20 kW 
(net meter cap) on at least two of the three.  The Lincoln Ave garage is listed as having an old 
roof with no plans for a new one.  Depending on the age and the condition of the roof, this may 
not be a good site for a PV system until a new roof is installed.  
 
For discussion purposes, let’s assume 20 kW systems on both the Municipal Services Building 
and the Northwest Garage. This would translate into an estimated initial installed cost of 
$160,000 (assuming $8/watt).  Both garages would appear to qualify for at least the Focus on 
Energy incentive (given that We Energies funding for PV projects is currently fully allocated).  
Using PVWatts, a 20 kW system in Milwaukee will produce approximately 25,500 kWh in the 
first year. This would translate into a Focus on Energy incentive of $38,250 using $1.50/kWh.  
This brings down the net installed cost of the 20kW system to roughly $122,000.   
 
Similar to the fire station analysis, grant funding, city general funds, and stimulus funding could 
be combined to finance these projects.  Alternatively, they could be part of a bundled QECB 
issuance or part of a large PPA project encompassing many separate installations.  
 
 5.3 PV on schools 
Installing PV systems on schools is very common.  While system size will be probably smaller 
than the 20 kW used above for systems at the municipal garages, the analysis is similar as are the 
options to finance them.  There are examples from California where the third party PPA model 
has been used to install PV systems on a number of schools throughout a particular school 
district.  
 

o In December 2008, Chevron Energy Solutions with financing from BankAmerica 
completely the installation of  PV systems on parking structures at 13 Milpitas, California 
schools and one additional school district building for a total of 3.4 MW.  Milpitas 
entered into a 23 year PPA with BankAmerica. The project was combined with energy 
efficiency investments and is expected to reduce electricity expenses by 22% throughout 
the district.76

 
  

The exciting aspect of installing PV or SHW on schools is the ability to incorporate it into 
classroom activities on renewable energy.  Using special software to view the system’s 
production on-line and in real time, students get a first hand look at how electricity can be 
produced from renewable resources.  
 

5.4 PV at Water Treatment Facilities 
                                                 
76 Chevron Energy Solutions 
    http://www.chevronenergy.com/news_room/default.asp?pr=pr_20081215.asp 
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As noted earlier, installing large PV systems at water treatment facilities is a common application.  
The large investment associated with these projects is often beyond the scope of what a city can 
or wants to finance directly; not to mention the maintenance obligations.  In addition, the value of 
the tax credits in a large, multi-million dollar project is so great that one would be loathe leaving 
them “on the table”. Two similar projects within the Solar America Cities program are: 
 

o In May 2009, the City of San Francisco signed a 5 MW PPA with Recurrent Energy for a 
PV system at one of its water reservoirs.77

o As noted in section four, since 2007, San Diego has had 1 MW PV system of what is a 5 
MW plan at its Alvarado water treatment plant.  

  

 
Assuming the site assessments for the two water treatment facilities indicate that a large PV 
system is feasible and the City decides that at least one of the two is considered a priority project 
under the Milwaukee Shines initiative, it will be useful to compare the economics associated with 
owning and operating a large PV system versus entering into a third party PPA. There are some 
simple tools available within the Solar America Cities program to assist with this analysis. This 
analysis will likely show that the third party approach is the most economic while still creating 
the option for the city to purchase the facility in the future.  
 
As noted earlier, the caveat is that even if Milwaukee decides to pursue the third party model to 
finance a large water treatment PV system, there is no guarantee that solar developers will be 
interested in the project, especially in today's market. Remember that solar developers and their 
investors look for markets with attractive financial incentives, solar REC markets, strong solar 
friendly policies and local support for renewable energy.  Milwaukee does not score high on all of 
these dimensions.  As a result, if the City issues an RFP for a PV system at a water treatment 
facility, assuming it attracts interested bidders, the proposed price per kWh of electricity will 
likely be higher than current retail utility rates.  Whether or not it is realistic to consider paying 
above market rates for electricity is something to be determined locally. The context within which 
to make this determination must also include expectations for future retail electricity rates and the 
likelihood that over a 20-25 year timeframe, they exceed what is proposed in a PPA.  
 
Another possibility and one that some cities are beginning to explore, is the idea of making either 
prepayments of electricity as part of a third party PPA model, or making certain upfront 
investments using city resources to lower the cost of the system to be financed under the PPA. In 
the aforementioned multi-project PPA transaction involving Boulder County, the County used its 
own financial and human resources (master electricians on staff) to do some of the initial project 
development. Thus, the amount that the solar developer had to finance was reduced.  This 
resulted in lower financing charges over a 20 year period which were be passed along to the 
County in the form of a lower price per kWh in the PPA. 
 
In another instance, a city in Sonoma County, CA is evaluating a PPA proposal where it is being 
asked to invest $1 million upfront. This will help the developer complete the financing necessary 
to move forward with the project while lowering the cost to the city when it plans to exercise its 
buy-out option. 
                                                 
77 The San Francisco Sunset Reservoir Solar Project. 
     http://www.recurrentenergy.com/resources/sfsunset.php  
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In the case of Milwaukee, when appropriate, it will make sense to evaluate prepayments or buy-
downs within the context of a third party, PPA transaction. Grant funding could be used for either 
a prepayment of electricity or to make certain upfront investments at the site.  In addition, it 
would be feasible to issue a QECB to pay for certain upfront investments (but not for the 
prepayment of electricity).  The Solar America Cities program has a legal brief from the law firm 
Stoel Rives, LLP on combining QECBs and the PPA on its intranet site.  
 
Summary  
Now that 25 solar site assessments have been completed, the City can prioritize them according to 
which ones present the best opportunities for solar energy systems. The next step is to evaluate 
which ones can be realistically financed and with what source of funds. To date, at least one of 
the sites has gone ahead and installed a solar hot water system (Baptist Housing Ministries 
Plymouth Apartments).  As this section has tried to illustrate, there are no single or necessarily 
simple answers to these questions.  In many cases, multiple sources of funds need to be combined 
to get a system installed. In others, given the current economic environment, some projects may 
not be feasible at this time - for example, a third party financed PPA at a water treatment facility.  
Nonetheless, given the scope and diversity of the 25 sites evaluated and the variety of potential 
sources of capital available, Milwaukee should be able to finance and install some of the systems 
in the near term, while developing a longer term plan to complete more of them over time.  
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6.0 City Support for residential and commercial solar projects 
In addition to installing PV and SHW systems on public buildings, Milwaukee can also provide 
support for residential and commercial projects. Often cities will consider the creation of a rebate 
fund or a loan program in order to provide additional financial support to homeowners and 
businesses.  However, before offering financial incentives, there are a number of important 
actions that a city should take to facilitate the installation of solar energy systems (or at least not 
hinder them). Creating solar-friendly building codes and standards, streamlining solar permitting 
practices, protecting solar access, and providing appropriate outreach and education are all 
important first steps. In addition, energy efficiency should always be either a prerequisite to 
participation in a PV or SHW program or at least, highly encouraged.  All of these activities, 
while beyond the scope of this memo, create an environment in which homeowners and small 
businesses can take full advantage of whatever financial incentives may be available for PV and 
SHW.  
 

6.1 Financial Support  
States and cities across the country have set up a number of programs where they either create 
loan programs or provide cash incentives as a way to ease the upfront cost burden. Loan 
programs can have a number of different funding sources.  City rebate programs, more often than 
not, tend to be found within cities with a municipal utility where a surcharge on utility bills or 
some other sort of transfer of funds into a rebate program is more easily accomplished. 
 

6.1.1 Traditional Loan Funds 
Where loan programs for solar have been established, governments have been quite creative in 
finding a source of funding.  The following list illustrates how different states have funded their 
loan programs.  

o Iowa uses money from an oil overcharge settlement and appropriations for its 
Iowa Energy Bank program and utility funds for its Alternate Energy Revolving 
Loan Program (AERLP).78

o Montana uses funds raised by penalties paid for air quality violations.
  

79

o Oregon issues municipal debt to fund the program.
  

80

o New York’s NYSERDA program provides an interest subsidy (funded by a 
system benefit charge) paid directly to participating financial institutions, to 
lower the cost of financing a PV or SHW system.

  

81

 
 

With the recent actions by the Federal government, there are now additional sources of funding 
for a loan program of some type. This funding would include QECBs and possibly the 
incremental funding provided to state energy offices and the energy efficiency community block 
grant program (EECBG) if not already committed to other projects. As a final example of diverse 

                                                 
78  Iowa Incentives and Policies for Renewables and Efficiency 
     http://www.dsireusa.org/incentives/index.cfm?re=1&ee=1&spv=0&st=0&srp=1&state=IA 
79 Montana Incentives and Policies for Renewables and Efficiency 
    http://www.dsireusa.org/incentives/index.cfm?re=1&ee=1&spv=0&st=0&srp=1&state=MT 
80 Oregon Energy Loan Program  
    http://egov.oregon.gov/ENERGY/LOANS/selphm.shtml 
81 NYSERDA Energy Smart Loan Fund 
    http://www.nyserda.org/loanfund/ 
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funding for a loan program, and in this case, a PACE program, Palm Desert, CA’s program is 
briefly described. 
 

6.1.1.2 Palm Desert, CA Energy Independence Loan Fund82

Palm Desert has established an Energy Independence Loan Fund as part of its Energy 
Independence Program.  The program has funded 208 loans for a total of $7.5 million dollars. 
The initial $2.5 million dollars for the loan fund came from the city's General Fund, as seed 
money to get the program off the ground.  A second $5 million tranche came from selling a bond 
to the local redevelopment agency. However, the loan fund has been set up in such a way that it 
can receive funding from any number of sources. According to city documents, these sources 
would include: 

 

 
...additional funding from the General Fund, the issuance of notes, bonds, or agreements with 
utilities or public or private lenders or other governmental entities and quasi-governmental 
entities such as the California Public Employees Retirement System (CalPERS)...   
 

6.1.2 Direct Rebates 
In addition to loan funds, it is possible to create a rebate program where the city provides cash 
incentives directly to homeowners and businesses buying a PV or SHW system. This local 
incentive could be combined with state and utility incentives, and tax credits, to narrow the 
affordability gap. In Milwaukee's case, stimulus funds, QECB proceeds, and/or an existing grant 
from We Energies could be used to create a rebate program. There are a number of examples 
from cities across the country that illustrate the creativity that goes into the design of solar 
programs. The two examples which follow are interesting as they attempt to address workforce 
development and solar energy systems for low income families and non-profit organizations.  
 
  6.1.2.1 San Francisco's GoSolarSF Incentive Program83

Under the GoSolarSF Incentive Program, when funding permits, the city of San Francisco offers 
up to $6,000 for residential homeowners and up to $10,000 for businesses as an incentive to 
install a PV system. Low income residents can get up to an additional $5,000.  The San Francisco 
Public Utility Commission (SFPUC) is managing the program. A one year pilot program was 
funded with $3 million from the SFPUC renewable energy fund, which comes from the sale of 
power generated by the Hetch Hetchy dam.

  

84

 

 The program has a unique element to it as the 
highest incentives go to those people who hire solar installers that have graduated from the city's 
workforce development program. Currently, the program is only open to low income households. 

6.1.2.2 ClimateSmart Solar Grant Fund - Boulder, Colorado85

Given the cost of PV and SHW, low income households are usually unable to afford systems that 
would have an important and positive impact on reducing monthly utility bills. Non-profits have 

 

                                                 
82 City of Palm Desert Energy Independence Program. 
     http://www.cityofpalmdesert.org/Index.aspx?page=484 
83 GoSolarSF - Solar Energy Incentive Program 
    http://sfwater.org/mto_main.cfm/MC_ID/12/MSC_ID/139/MTO_ID/361  
84 Ibid. 
85 Boulder County, Colorado ClimateSmart Program.  
    http://www.bouldercolorado.gov/index.php?option=com_content&task=view&id=7700&Itemid=2845  
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the additional issue of not being able to take advantage of tax credits.  With these barriers in 
mind, the City of Boulder, Colorado has created a unique program.  The City redirects a portion 
of its 3.40% sales tax paid on residential and commercial PV and SHW installations into its 
ClimateSmart Solar Grant Fund. The Fund then makes grants to low income households and non-
profits.  
  

6.2 Property Assessed Clean Energy (PACE) Model  
Two of the major barriers associated with PV systems may be addressed by the PACE model. 
The first barrier is the initial cost and the second is the difficulty of recouping a 20-year 
investment when the average property owner may move one or more times within this time 
frame.  In 2009, Wisconsin joined the list of a growing number of states to allow local 
governments to create PACE programs.   
 
As a result of recent legislation (AB 255) in Wisconsin, Milwaukee is able to create a PACE 
program to finance energy efficiency, PV and solar hot water.  According to the text of AB 255,  
 

This bill authorizes a political subdivision (a municipality or county) to make 
a loan to a resident of the political subdivision for making or installing an energy 
efficiency improvement or a renewable resource application to the resident’s 
residential property. The bill also authorizes the political subdivision to collect 
the loan repayment as a special charge. A special charge that is imposed for such 
a loan repayment may be collected in installments and may be included as a 
charge on the resident’s property tax bill even if the special charge is not 
delinquent.86

 
 

The PACE model involves the creation of a special clean energy financing district that 
homeowners and business owners elect to opt into.  Once opting in, the city or county finances 
the upfront investment associated with the renewable energy installations and energy efficiency 
improvements.  A special lien is attached to the property and the loan is paid back over time via 
the normal property tax collection process.  The PACE model addresses the upfront cost barrier 
and ideally, the change in home ownership issue as well.  The latter refers to the propensity of 
homeowners to move frequently in the US (although likely to be less frequent in the near term 
given the turmoil in the housing market), many choose not to make capital investments that have 
long payback periods.  Under a PACE program, the special assessment (or lien) remains with the 
house when it is sold. The new owner assumes both the benefits and the costs associated with the 
initial investment. Approximately 16 states have either passed or are in the process of passing 
enabling legislation to allow their cities and counties to create PACE programs at the local level.  
Recently, support for the PACE model reached the White House with Vice President Biden 
touting a “recovery through energy retrofits’ use the PACE model. 87

 
 

                                                 
86 Wisconsin State 2009 Assembly Bill 255. Page 6. 
     http://www.statesurge.com/bills/529338-ab255-wisconsin 
87 The October 2009 report “Recovery Through Retrofit” produced by Biden’s Middle Class Task Force 
accessed at http://www.whitehouse.gov/assets/documents/Recovery_Through_Retrofit_Final_Report.pdf  

http://www.whitehouse.gov/assets/documents/Recovery_Through_Retrofit_Final_Report.pdf�
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There is a caveat with the transfer of the special assessment. While it may indeed legally transfer, 
it is possible that the home buyer will want to negotiate away the outstanding obligation as a 
condition of sale.  In addition, if a homeowner wishes to refinance the mortgage, the bank may 
require that the special assessment be rolled into a new mortgage. In other words, there is no 
guarantee that the special assessment remains with the property for the life of the investment.  
 
As most PACE programs are still in their initial stages, it is early for Milwaukee to identify a lot 
of definitive lessons learned regarding program design and/or implementation.  However, the City 
does have the luxury evaluating the variations of the model that fellow Solar America Cities 
(Berkeley, Sonoma County, San Diego, San Francisco, and Boulder County) are implementing in 
order to design its own program. One early lesson learned however is the importance of scale; the 
larger the projects, the more easily they can absorb the administrative costs, which can be high.   
 
Another source of information on PACE, as well as a possible third party administrator and 
financier, is a company called Renewable Funding.  Renewable Funding hired the architect of the 
Berkeley program, Francisco DeVries after Mr. DeVries left the city to advise other cities across 
the country on the PACE  model. Renewable Funding provided the funding for the pilot phase of 
the Berkeley PACE program and was recently named the administrator of the California 
statewide PACE initiative. More information on Renewable Funding can be found at its website 
(http://www.renewfund.com/).  
 

6.2.1 Boulder County ClimateSmart PACE program88

Boulder County, Colorado has its own version of PACE as part of its ClimateSmart program.  
Renewable Funding is involved in the administration of the program.  Boulder issues bonds to 
finance both residential and commercial projects.  Voters approved up to $40 million in bonds for 
the program in November 2008.  The County plans to allocate $28 million to residential projects 
and $12 million for commercial projects. The individual loans can be used for qualified energy 
efficiency investments, solar hot water and PV (among other qualifying projects).   

 

 
Boulder has created an income qualified tranche of the program that will be funded with tax 
exempt bonds and an open tranche funded by taxable bonds. Income qualified loans are capped at 
$15,000 whereas open loans can be up to the lesser of $50,000 or 20% of a property’s value.  As 
an example, a 4-person household income can not exceed $135,000 for the income qualified loan. 
The term for all loans is 15 years. The County Board of Commissioners has established “not to 
exceed” levels of interest of 6.75% for income qualified loans and 8.75% for open loans.  
 
In 2009, Boulder County issued nearly $10 million in PACE bonds for a total of 612 residential 
energy efficiency and renewable energy projects.  The first commercial tranche of the program 
will be launched in the 1Q10 followed by another residential round of financing. To date, the 
actual bond rates have been well below these maximum allowed rates. 
 

6.3 Options for Milwaukee 
The Milwaukee Shines Solar America Cities program has a goal of creating a vibrant solar energy 
marketplace.  A successful market is one that is sustainable. As the City contemplates additional 
                                                 
88 Boulder County Climate Smart Loan Program 
    https://webpubapps.bouldercounty.org/BOCC/CSLPINFO/Default.aspx 
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financial assistance to lower the installed cost of PV and SHW throughout its jurisdiction, it has 
to not only define the initial source of funding but also the stability of this funding.  Given 
stimulus funding and other grant monies (We Energies, for example), it should be feasible to 
launch a pilot rebate program and possibly a pilot loan program. For example, the City of 
Knoxville, TN has allocated approximately $300,000 of its EECBG funds for a PV and SHW 
rebate program.  The bigger issue is once this initial seed capital is exhausted (in the case of 
rebates) or lent out (in the case of loans), where does the next round of financing come from.  
QECBs come to mind as one avenue to raise additional capital. Traditional public debt is another 
potential source of long-term funding.  
 
A counter argument to the sustainability concept is that it may be valid to provide cash rebates for 
a limited number of projects as a way to jump start the market while waiting for module prices to 
continue to fall and R&D efforts to improve efficiencies.  Early adopters would get the benefit of 
an additional incentive which it could combine with the Focus on Energy incentive, the matching 
We Energies grant, and tax credits.  Ideally, later adopters would not need the additional 
assistance. 
 

6.3.1 Incentive program 
If Milwaukee decides to create an incentive program for PV and SHW, the most logical approach 
would be to piggyback off of the Focus on Energy grant award process much like We Energies is 
doing with its matching grant program.  It doesn’t make a lot of sense for the City of Milwaukee 
to create an infrastructure to evaluate individual applications for cash incentives, when a good 
one already exists in the state. Instead, the City would set the amount of the incentive per system 
(or per kW in the case of PV) and make payments based on the recommendation of Focus on 
Energy.  
 
There are two questions that come to mind when considering the creation of an incentive 
program. 
 

1. Is it the best use of available funds? 
2. If so, what would be the level of the incentive?  

 
As mentioned above, creating a rebate program with a one-time source of funding while not 
sustainable may create some momentum in the market.  The idea of issuing a QECB to fund a 
rebate program may be problematic in that there is no way to generate a source of repayment of 
the bonds from the rebate program itself.  The We Energies grant of $100,000 could be the source 
of financing for a rebate program as could stimulus funding. Assuming a $100,000 pilot program 
and individual grants of $1,000/kW (up to 4 kW) for residential PV systems, the City could make 
at least 25 individual grants. Referring back to the Focus on Energy’s SHW program data with an 
average incentive of $1,800, if Milwaukee provided a 50% match for residential SHW systems, 
$100,000 would translate into more than 100 individual grants.  
 
The idea of targeting an incentive program (or a loan program for that matter) to a specific 
segment of the solar energy market is an interesting one.  As illustrated earlier in this memo, the 
net installed cost of a 4 kW PV system was approximately $16,000 whereas for a residential 
SHW system, it was closer to $5,000.  An additional $4,000 in city incentives would lower the 
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net installed cost of a PV system to $13,500. An additional $900 in city incentives would lower 
the net installed cost of a SHW system to $4,450.  This raises additional questions to ask 
regarding the potential program structure.  

 
1. Should the rebates be focused on PV since it is the more expensive technology? 
2. Should the rebates be focused on SHW as it is the more appropriate technology for  
    Milwaukee with a lower investment barrier? 
3. Should the rebate program be open to both?  
4. If there are rebates for SHW, should it be limited to larger systems (non-residential) 
    since the economies of scale are more attractive?  As was pointed out in the San Diego 
    report, there does exists a rationale to focus on commercial systems given the lower  
    per unit costs and their better utilization of the day time solar resource. Alternatively, 
    should rebates be targeted to those property owners who have electric water heaters  
   given the more attractive economics? 

 
From this partial list of questions, it is apparent that there is a number of trade-offs inherent in the 
creation of a rebate program. If the goal is installed capacity, then a case can be made to focus on 
larger systems.  If the goal is the number of installations, then obviously, supporting many small 
systems makes sense.  Which path supports the most solar installer and ancillary green jobs? It 
would seem that a lot of smaller projects would create more jobs than fewer, larger projects. Does 
Milwaukee want to link the rebate program with the development of manufacturing capabilities?  
If so, as the 2009 CH2M Hill report concluded, there appear to be elements within the City to 
create a SHW manufacturing cluster.  If this is indeed the case, then a rebate program focused 
solely on SHW installations would support this local manufacturing goal.  
 

6.3.2 Loan program 
There are a number of ways for the City to create or financially support a program that makes 
loans available to homeowners and businesses for the installation of solar energy systems. The 
caveat with any loan program is the administrative requirements to establish and manage it.  
Added to this is the political element involved in pursuing borrowers who are behind on their loan 
payments or who have defaulted.  The attractive element of a PACE program is that the security 
of repayment is high given that property tax payments are made before mortgage lenders get paid.  
Regardless of the structure, if the political will isn’t there to aggressively pursue overdue loans, it 
might make sense to stick with a one time rebate program or adopt the NYSERDA model and 
buy down the interest rate in a private sector banking transaction so that the risk of collection is 
borne by the financial institution rather than the city itself.  
 
One advantage of a loan program is that a source of cash flow is generated to cover 
administrative costs and repay debt used to finance the program. As was noted earlier, Boulder 
County can charge up to 8.75% (open program).  These are market rates which allow the program 
to cover its costs and create a reserve fund for bad debt.  Other programs across the country 
charge less than market rates or even 0% interest, but these programs are not self-sustaining but 
rather are dependent on other sources of funding.  Of course market-based interest rates may 
make other options, like the home equity loan more attractive to potential program participants.  
Again, it is about trade-offs.  
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As loans require a larger investment per installation than a rebate program, Milwaukee would 
need to find a source for a significant amount of capital. Currently, the City is launching a small, 
$150,000 pilot PACE program for solar hot water and PV.  While too small to be sustainable 
without other sources of capital, it will allow for lessons learned which will feed into a larger 
energy efficiency program to be financed with EECBG funds.   Milwaukee has applied for 
significant federal funding for a larger PACE initiative. The outcome of this application is still 
pending.  
 
Section Summary 
As illustrated in this section, the City of Milwaukee can pursue a number of alternatives.  A 
rebate program modeled after the current Focus on Energy incentive program would be relatively 
straightforward to implement. The amount of money needed to create a pilot rebate program is 
modest and probably obtainable.  The more difficult part of this approach would be how to target 
the rebates so that they are most effective. Given recent legislation, the City may also be in a 
position to develop a PACE program (which it is now pursuing).  It has the benefit of the lessons 
being learned by its fellow Solar America Cities as well as some identified sources of initial 
capital (We Energies grant and EECBG funds).  
 
Conclusion 
The purpose of this report is to provide solar stakeholders in the City of Milwaukee with 
information about both PV and SHW technologies and the menu of financing options available to 
them. As is obvious throughout the document, California and Colorado are two states in particular 
where this a great deal of solar-related investment taking place.  It is unlikely that Milwaukee, in 
the near term, can create as vibrant a solar energy market given the current level of incentives and 
solar-related policies. However, it is reasonable to assume that Milwaukee can install 
significantly more PV than what is in place today by creating the right mix of local programs that 
leverage existing financial support for solar energy.  And while not a new revelation, solar hot 
water systems may be the more promising of the two technologies for the City of Milwaukee to 
aggressively pursue.  This would align with the study that the City commissioned from CH2M 
Hill (also under the Solar America Cities program) related to economic development 
opportunities for the manufacturing of solar hot water systems and components.  
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Addendum I 
(This section was added in response to questions for additional content in the July 2009 draft 

version of this report. The research was done by Meg Hendricks, an NREL consultant) 
 
This addendum introduces four topics that have the potential to significantly expand the PV 
marketplace if successfully addressed:  1.) Regulatory conflicts between 3rd party finance models 
and utility franchise agreements, 2.) Allowing community solar projects to benefit from tax 
incentives, 3.) Issues related to non-tax paying entities to participate in limited liability structures 
for solar system ownership, and 4.) PV installations for multi-tenant housing with a focus on 
affordable housing. 
 
Legal Conflicts with Utility Franchise Agreements & 3rd Party Solar Finance Models 

Electricity generation and sales is a well-established and heavily regulated industry. Each state 
has explicit legislative language that defines a public utility. Those entities whose business 
activities match the definition of a public utility are subject to regulation by the state’s public 
utility commission (PUC) or regulatory body. Regulation is aimed at supporting public interest 
and typically includes ensuring the quality and reliability of energy as well as establishing 
electricity rates that are sensitive to economic conditions. States have the political autonomy to 
regulate or deregulate the public utility sector as necessary in order to support lower prices and a 
well-functioning grid. Utilities pay fees to fund the state’s public utility commission, which 
increases the cost of providing energy to the public (DORA).  
 
Third party ownership models are a relatively new financing mechanism within the area of 
distributed, renewable electricity generation and sales. Regulatory conflict has occurred in certain 
states as a result of the business activities under the 3rd party model falling under the definition of 
a public utility. Of course, every state defines a public utility differently; however, some common 
legislative language has been identified as problematic. If a state defines a public utility as a 
“retail seller of electricity”, this could prove problematic given third party agreements include the 
selling of electricity to the site host (Kollins et. al). Other legislative phrases that have emerged as 
conflictive include “seller of electricity”, owners of “power generation equipment”, “provider of 
electric services”, “net metering” and providing services to the “public”. Additional concerns 
have emerged for municipal owned utilities and rural coops regarding the possibility of 
competition. If the business activities of a 3rd party match the language used in a state’s definition 
of a public utility, this third party may be subject to regulation by the state which would be very 
detrimental if not prohibitive for the 3rd party to operate in the state.  
 
While this legal conflict is not yet ubiquitous, there are examples of companies using 3rd party 
finance models being confronted with this problem. And, as the popularity of third party models 
continues to gain momentum, more states are likely to face this regulatory dilemma. Fortunately, 
there are a few strong cases where legal changes have been made to support the development of 
renewable energy sources through the allowance of 3rd party models. California, a leader in 
renewable energy and energy efficiency policy making, was one of the first states to recognize the 
barrier erected by the definition of a public utility applied to the 3rd party PPA model (Kollins et. 
al). In order to maintain the state’s commitment to environmental policy, California added 
legislation to amend its definition by expanding the types of business activities that are exempt 
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from classification as a utility. The California Public Utilities Codes includes the following 
language:  

“Any corporation or person engaged directly or indirectly in 
developing, producing, transmitting, distributing, delivering, or 
selling any form of heat derived from geothermal or solar 
resources or from cogeneration technology to any privately 
owned or publicly owned public utility, or to the public or any 
portion thereof, is not a public utility within the meaning of this 
section solely by reason of engaging in any of those activities” 
(California Public Utility Code, Section 216). 
 

Slightly different to California’s legislative addendum, Colorado passed legislation to enable third 
party financing for residential systems (Colorado Senate Bill 09-051). Other states that have 
successfully addressed the third party ownership model include Oregon and Nevada, specifically 
around the language of “power generation equipment” by adding exceptions for 3rd party owned 
systems (Kollins et. al). Although, some states have successfully addressed the 3rd party issue, 
there are others who are aware of the problem and have yet to create a solution, as well as those 
who have not had to face the issue yet.  
 
New Mexico is currently working to address the legality of 3rd party solar ownership structures. 
Currently the state has the following definition found in Statutory Chapter 62-3-3: 

“Public utility” or “utility” means every person not engaged 
solely in interstate business and, except as stated in Sections 62-
3-4 and 62-3-4.1 NMSA 1978, that may own, operate, lease or 
control (1) any plant, property, or facility for the generation, 
transmission or distribution, sale or furnishing to or for the 
public of electricity for light, hear or power or other uses”. (New 
Mexico, Statutory Chapter 62-3-3) 
 

Within this definition there are numerous key words which specify the type of business activities 
the entity must engage in to be considered a public utility. Because 3rd party providers do “own, 
operate, lease or control a plant, property, or facility for the generation, transmission or 
distribution, sale or furnishing… of electricity for light, heat or power or other uses”, the key 
language that requires interpretation is the use and meaning of the phrase “to or for the public”. 
On July 30, 2009, the Energy, Minerals & Natural Resource Department (EMNRD), a division of 
the state government, submitted the Declaratory Order Regarding Third-Party Arrangements for 
Renewable Energy Generation. The primary argument used for the allowance of 3rd party models 
in the order is: 

“Third party energy developers who own, finance, install, or 
maintain customer–hosted renewable energy generating 
equipment do not serve the “public” at large or a portion of the 
“public” at large as defined by New Mexico law, and the 
“public” has no legal right to demand and receive electric service 
from such third party energy developers and thus third party 
energy developers who sell electricity to host customers through 
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power purchase agreements are not “public utilities” under New 
Mexico Law.” (EMNRD Order 2009) 
 

Ostensibly, the argument advanced regarding the definition of “public” by the EMNRD is 
persuasive and addresses a significant difference between utilities that require regulation and a 3rd 
party arrangement that involves a private transaction between a limited number of entities. To 
further substantiate its argument, the Energy, Minerals & Natural Resources Department 
references New Mexico’s public policy priority to support the “development and expansion of 
consumer/customer based renewable energy production”. The order states that “it would be an 
insurmountable barrier to growth of the distributed generation of renewable energy in New 
Mexico if third party providers are found to be subject to the complexity and cost of PRC 
regulation and requirement.”  
 
As noted above, each state has unique legislative barriers to overcome; however, similar 
stumbling blocks continue to emerge in states grappling with this issue. At the time of the writing 
of this report, the order submitted by the Energy, Minerals & Natural Resources Department had 
not been ruled on by New Mexico’s Public Regulation Commission.  
 
Other states that have faced regulatory problems include Texas, Florida and Arizona. Florida 
faces similar barriers to the third party arrangement as did both Colorado and California and 
currently, New Mexico. However, Florida has made little effort to directly address the legislative 
barrier of utility definition due to a ruling made in 1978 regarding the definition of “public” 
(Kollins et. al). The ruling states that “to or for the public” could be just one customer, thereby 
eliminating the possibility that a 3rd party model could function in Florida without being subject 
to public utility legislation (Florida Statute 366.02). 
 
The state of Texas has a deregulated energy utility sector, meaning that most utilities compete 
with one another for customers. However, municipal owned utilities and rural cooperatives 
continue to be managed by a board of members representing the covered geographical area and 
therefore do not face competition. While deregulation provides the opportunity for 3rd party PPAs 
to be used as a financing model in most of the state where the unregulated investor owned utilities 
operate, the coops or munis are regulated and do not allow competition within their jurisdiction. 
This results in the disallowance of the third party arrangement from operating within these areas. 
Due to the consequences of allowing the 3rd party PPA within the municipal and coop electricity 
districts, which would functionally deregulate the jurisdiction, there is limited interest in changing 
the policy to welcome this new financing model regardless of the benefits it may bring to the 
area. A potential solution to this predicament is to invite the municipal utility or rural coop to be a 
contractual intermediary within the 3rd party model (Kollins et. al). 
 
An analysis of Wisconsin’s legislative definition of a public utility highlights potential areas of 
conflict, especially in light of similar issues faced by other states. 
In statute Chapter 196, the state of Wisconsin states: 
 

“Public utility” means, except as provided in par. (b), every 
corporation, company, individual, association, their lessees, 
trustees or receivers appointed by any court, and every sanitary 
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district, town, village or city that may own, operate, manage or 
control any toll bridge or all or any part of a plant or equipment, 
within the state, for the production, transmission, delivery or 
furnishing of heat, light, water or power either directly or 
indirectly to or for the public.” (Wisconsin Regulation of Public 
Utilities, Ch.196)  

 
The language of the Wisconsin utility definition that could be problematic is “either directly or 
indirectly to or for the public.” This language is similar to the terminology found in New 
Mexico’s utility definition as well as the definition found in the Florida statutes.  
 
However, despite a utility definition that could be interpreted to preclude them, there are 
examples of third party financed PV systems in Wisconsin.  Kohl’s Department Stores has such 
systems on a few of its locations in the state.89   The large solar developer SunEdison owns and 
operates the PV systems on the rooftops of Kohl’s stores and sells electricity on a per kWh basis 
to Kohl’s under a 15 year power purchase agreement.90  The PV systems at the Kohl’s locations 
generate less electricity than the base load electricity demand of the sites.  Therefore, no 
electricity is exported back to the grid or wheeled between the various sites.  So, while not 
widespread, the presence of these third party-owned systems does indicate that they are 
permissible under Wisconsin law. 91

 
  

Section Summary 
As the demand for solar installations grows, there will be more businesses, financiers, 
communities, non-profits, government entities and homeowners who will be interested in third 
party models to finance their PV projects. This increases the likelihood that existing utility 
legislation may present barriers to the use of these models. As such, more states will need to 
consider revising their legislative language so as to allow for third party financing, service and 
leasing models that support the expansion of solar generation.  

                                                 
89 Wisconsin Solar Electric Market Status Report (slide 19). 2008. Wolter, Niels. Focus on Energy. 
http://www.renewableenergysummit.org/Portals/0/2A-WISolarReport-Wolter.pdf 
90 Ibid. 
91 Other potential barriers to third party owned PV systems in Wisconsin are a low net metering limit (20 
kW), relatively cheap electricity rates (compared to national averages), and insufficient incentives for large 
PV projects.  

http://www.renewableenergysummit.org/Portals/0/2A-WISolarReport-Wolter.pdf�
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Community Owned Projects & the potential to incorporate Tax Benefits  
Financial incentives such as tax credits, rebates, tax credit bonds and grants exist to support solar 
generation facilities for individual homeowners, commercial businesses and governments; 
however, to date, there has been little financial support for community solar projects. 
Consequently, limited efforts have been made to develop community solar programs. However, a 
few states and communities have developed innovative programs to enable individuals to 
participate in a community solar installation and in many cases, benefit from virtual net metering.  
 
Community solar programs can provide a lower cost of entry into the solar marketplace. This is in 
part due to the economies of scale of community solar projects. Community solar projects also 
offer certain people such as renters and condo owners, among others, the ability to participate in 
PV projects. To date, there are no federally funded incentives for community solar, but there are 
some intriguing models emerging at the state level. Two examples are the state tax credit in Utah 
and the extension of Washington State’s production incentive tax to community projects. And 
while not a community solar project per se; the parishioner-funded PV project at St. Paul 
Episcopal Church highlights some both certain challenges and possible remedies for similar, 
group-financed projects.  
 
SunSmart Photovoltaic System in St. George, Utah 
An innovative community solar project is the SunSmart partnership between the St. George, Utah 
utility and Dixie Escalante utility. The St. George utility is municipally-owned and Dixie 
Escalante utility is a rural cooperative serving parts of Southern Utah. Together, these two 
utilities have a customer base of 40,000 metered accounts (Fleming). Given the high number of 
sunny days in St. George, coupled with the local interest in solar as well as a strong opposition to 
a proposed new coal plant 33 miles outside the city, these two local utilities teamed up to examine 
the possibility of developing a large photovoltaic system, spanning 17 acres with a full build out 
production capacity of 2MW. After engaging the public in focus groups, the SunSmart 
partnership moved forward with the development of its PV array and expects the build-out to take 
approximately 20 years (Fleming). 
 
The SunSmart partnership is offering its customers the purchase of panels in multiple phases, 
starting out with the sale of one hundred 1 kilowatt panels. Community members served by either 
the St. George municipal utility or by Dixie Escalante utility are eligible to invest in the project 
by purchasing either a full kW unit, which generates about 140kWh per month, or half a panel. 
There is a maximum purchase of 4 panels. A full panel generates approximately 15% of the 
average home’s monthly energy use. The price for a full panel is $6000 and energy rights to a 
half panel cost $3000. Participants do not have the rights to the renewable energy credits, which 
are kept by the two utilities (SunSmart Purchase Agreement).  
 
Participation in the St. George solar array by community members is facilitated by the 
introduction of a state tax credit of 25% of the purchase price, up to $2000. This tax credit is 
unique in that this solar system for which the investors receive the tax credit is not located on 
their individual property. Participants of the SunSmart project are required to sign a nineteen year 
agreement and in return, receive a monthly credit on their electricity bill issued by the SunSmart 
partnership (SunSmart – Tomorrow’s Power Today). The credit is based on kilowatt hours and 
participants receive retail rates for their “ownership” percentage of the system. There is a 
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minimum, guaranteed annual credit of 800kWh for ownership of a 1kW panel; however, actual 
metered generation is approximately 140kWh per month. Additionally, participants do not pay for 
maintenance on the system (SunSmart – Tomorrow’s Power Today).  
 
The legislative addendum to the state’s tax code that allows this credit for community solar 
investments is found in Title 59, Chapter 10, Section 1024 of Utah’s tax code. (Utah Tax Code). 
The current status of the project is a bit of a disappointment for many of the project’s organizers. 
As of September 2009, 26.5 of the first 100 panels had been sold to 25 participants. Although 
those 26.5 panels do support the state’s voluntary renewable portfolio standard, in the planning 
stages of this project, there was a target of 500 participants, assuming each customer purchased 
one panel. The other 73.5 un-bought units are producing electricity for both utilities which is both 
greening the city and helping the St. George and Dixie Escalante utilities to meet the state’s 
voluntary 20% renewable portfolio standard. The reason for lower than expected participation 
given by the Marketing Manager of the SunSmart project, Rene Fleming, is the economic 
downturn, which has purportedly decreased community member’s disposable income and interest 
in purchasing a solar panel (Fleming). 
 
Given the current status of the SunSmart project, the partnership is examining new ways to move 
forward with the 2MW development. According to Rene Fleming, the city of St. George received 
approximately $700,000 in economic stimulus money, of which the SunSmart partnership is 
hoping to be granted a portion to pay for 50% of the 2nd 100kW phase costs. This funding would 
enable the St. George city utility and the Dixie Escalante Utility to each contribute 25% of the 
second phase costs, which would then reduce the price of the panels for new participants. The 
partnership hopes that lower panel costs will boost sales. Those 25 individuals that have already 
bought into the photovoltaic system would likely receive a rebate to ensure equal pricing 
(Fleming).  
 
Washington State Department of Revenue’s Energy Production Incentive Program 
Washington has historically demonstrated a strong commitment to renewable energy. A recent 
legislative change (SB 6170) allowing individual private investors to take a production tax credit 
for community solar projects has furthered the state’s dedication to develop alternative energy. 
Because there is no state income tax in Washington, the electric utilities act as an intermediary to 
pass through the production incentive to participating customers in the form of a credit on their 
energy bills. Effectively, Washington’s production incentive does not cost the public utilities any 
money because the funds are allocated at the state level and utilities are fully reimbursed for all 
monies paid out for the production tax incentive (Moynihan).  
 
The new legislation supports the development of community solar projects that are either “owned 
by local entities and placed on government property or owned by utilities and funded voluntarily 
by utility ratepayers” (DSIRE - Washington). The incentive, which acts similar to a feed-in-tariff, 
ranges from $0.30 per kWh up to $1.08 kWh depending on if the modules and/or inverters used 
in the solar system are manufactured in the state. The cap on the incentive is $5000 per year for 
each participant and is available until 2020. Community systems owned or financed by private 
entities placed in service after 2005 are expected to be able to apply for the production incentive 
beginning in July 2010 (Brautigam). 
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SB 6170 was due to become effective July 1, 2009; however, controversy over language 
regarding the eligibility of utility-owned projects is stalling implementation of the new policy 
(Moynihan). To date, the details of the program are still undetermined, but ostensibly the 
legislation is moving towards acceptance of utility owned community solar projects if they are 
funded voluntarily by ratepayers (Moynihan). Some of the specific details that require 
clarification are the definition of the roles of both the applicant and the participant. These 
definitions will provide much needed information about the application process as well as the 
manner in which credits will be distributed to investors. SB 6170 opens up the opportunity for 
more individuals to invest in and support solar projects due to the lower forecasted entry costs. 
Because the final language and many of the program details have yet to be determined, large 
utilities like Seattle City Light are unsure as to how they will implement the program.  
 
Shoreline Community College hopes to be one of the first projects to take advantage of this new 
financial incentive. The school is seeking twenty investors who will each purchase a 5kW solar 
installation costing $40,000. Over the 10 year life of the project, investors are expected to receive 
the full $1.08 per kWh incentive for the power produced, resulting in $5000 annual payment from 
Seattle City Light.  Shoreline hopes that these 20 investors may also qualify for the federal 30% 
ITC on the initial investment of $40,000 but whether or not this is feasible is unclear at this time.  
 
St. Paul Episcopal Church – Walnut Creek, CA 
 
An interesting solar project which has earned some recent media attention is a 2007 PV 
installation on the St. Paul Episcopal Church in Walnut Creek, California (Solar Today). The 
23kW, 135 panel system had a cost of $187,000. As a tax-exempt entity, the church could not 
directly benefit from available tax incentives, nor without external financing, could it have 
afforded the solar PV system.  
 
Due to the high interest rate of 7.75% charged by the Episcopal Church Foundation for loans to 
its member churches, the parish sought bids from its own parishioners to finance the project.   An 
LLC was formed by both parishioners and outside investors to finance and own the PV system. 
Parishioners made loans at 5% to the LLC as a way to finance the cost of the system. This LLC, 
called Sonlight Solar Power, then signed a PPA with St. Paul Episcopal Church. (Solar Today 
2009). Eventually, the Church plans to purchase the system from Sonlight Solar Power (Williams 
2009) 
 
Approximately, twenty parishioners lent money to fund the St. Paul Episcopal Church project, 15 
of whom are actual members in Sonlight Solar Power, LLC (Mattern). The federal tax credit of 
30% was taken by the individual investors/members of Sonlight Solar Power. The ability of 
individuals to take the federal tax credit required them to either have passive income or be active 
participants in the solar project, meaning each individual must be defined as materially 
participating in the project by working a minimum of 100 hours (Green Trader Tax). All 
lenders/investors in the Sonlight LLC were active members in the first year and consequently, 
were able to take the full 30% tax credit on against their own personal income. To meet the 100 
hour minimum of work for the project, investors supported the organization of the project, 
provided education to the parish, planned and attended meetings, performed project clean up, as 
well as other needed tasks. 
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After the first year of the St. Paul project, there was not enough work to keep all 15 members of 
the LLC defined as material participants; in fact, only the chair of the LLC, David Mattern, has 
maintained his active status due to his continued management of the LLC. As a result of the other 
LLC members losing their “active” status, they are unable to benefit from the accelerated 
depreciation after the first year the solar panels were placed in service. Sonlight investors with 
alternative sources of passive income may be able to continue to take the accelerated depreciation 
during the other four years; however, those without such passive income will not be able to.  The 
Church acknowledges that it was a very complicated process and that significant pro-bono legal 
and financial assistance from parishioners was critical to getting the project installed (Williams 
2009). 
 
Community Solar in Wisconsin 
Research did not uncover any privately or ratepayer funded community solar projects in 
Wisconsin in which participants receive additional tax or production incentives. However, there 
are a myriad of incentives for renewable energy including various production incentives. The 
Madison Gas & Electric Clean Power Partner Solar Buyback program has some similarities to the 
original legislation (Senate Bill 5101) passed in 2005 in Washington State. As such, the Solar 
Buyback program could be altered to include community solar projects; however, this program 
would only serve MG&E’s customers. Of course, the state could also create a completely new 
production incentive that, like Washington’s policy, is voluntary for utilities.  
 
Wisconsin would need to consider how its production incentive would be credited to the 
participants in a community solar project. The existence of Wisconsin’s income tax would enable 
a state program to provide the incentive as an income tax credit for participants, but the state may 
determine that reimbursing utilities is more effective given utilities will be able to monitor the 
amount of energy produced through net metering. Another consideration for Wisconsin is 
whether or not a program would be voluntary or mandatory. Washington’s production incentive 
program is voluntary for utilities; however, some of the larger utilities in the state choose to offer 
the incentive in response to the demands of its customer base.  
 
Section Summary 
The demand for solar energy generation is increasing. The removal of the $2000 cap on the 
federal solar investment tax credit coupled with increased media coverage of renewable energy 
has spurred interest by individuals, which has further stimulated the excitement around solar 
installations. As a response to this increase in interest, states and municipalities are leading the 
way by creating new and innovative solar incentive policies and programs that enable more 
citizens to participate in the transition towards cleaner energy. As noted, community solar 
projects create new opportunities for community members as well as environmental benefits in 
general. “Community solar is less defined by the size of a single installation than by the 
cumulative benefits that go beyond any one private business or citizen” (Northwest Community 
Energy). Despite the fact that there are only a limited number of community solar programs 
across the country, it is likely that this number will grow as communities look to broaden access 
to the solar energy marketplace. 
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Creative solar options for tax-exempt organizations: Oregon case studies  
Under a common 3rd party PPA structure, the investors/owners of the system are partners in a 
Limited Liability Corporation (LLC) created expressly for the solar project(s). A LLC shields 
participant’s personal and business assets from liabilities of the project, while also allowing each 
individual member of the LLC to be taxed separately on project income. Governance, financial 
ownership and risk are also split among the various members of the corporation. The LLC 
structure provides the legal security and organization that enables equity investors to finance the 
acquisition and construction of the photovoltaic system while also securing a return on 
investment (Yarano & Brusven, 2006). 
 
However, government entities, non-profits and other tax-exempt organizations are unable to 
partner with tax equity investors and owners of the solar equipment if these investors are 
motivated to take the 30% tax credit and depreciation (which they obviously are). According to 
IRS Rev. Proc. 2007-65, an owner of renewable energy generation system cannot take the federal 
30% tax credit if partnering with a tax-exempt entity. Although, the public agency may be legally 
permitted to enter into the LLC partnership, the investor is motivated to finance the solar project 
in order to take the tax credits. Consequently, it is difficult if not impossible for tax-exempt 
organizations to simultaneously participate in initial ownership of a system while preserving tax 
benefits for third party investors.  Instead, the common options available to non-tax paying 
entities are to either purchase the PV system outright and forfeit the tax benefits or forgo initial 
ownership and enter into a PPA to purchase electricity. However, there may be some additional 
options available for tax-exempt entities as illustrated by the following two examples out of 
Oregon.  
 
Portland Habilitation Center 
Given its tax-exempt status, a non-profit organization is unlikely to directly enter into a LLC 
created to own a PV system given the aforementioned tax consequences. However, it may be 
possible for a non-profit to establish a taxable entity, such as a C-corporation, that directly serves 
their interests in an LLC, without jeopardizing the ability of the other investors to fully realize the 
tax benefits. The Portland Habilitation Center has done just that, and as a result, hosts one of the 
largest PV installations in the state of Oregon. 
 
The Portland Habilitation Center is a 501-C-3 organization with a mission to train and employ 
people with severe disabilities. The agency believes it is their “responsibility to improve the 
community and environment that we all share” which motivated the organization to examine 
possible mechanisms through which it could acquire a large solar array on its roof (Portland 
Habilitation Center – Sustainable Practices). 
 
The intent behind the agency’s interest in solar was to secure low cost energy for the life of the 
solar panels in hopes that the organization could expand its manufacturing efforts, submit lower 
cost and more competitive bids, and create greater employment opportunities for their mentally 
and physically handicapped employees (Fitzgibbon). It was clear that the agency wanted control 
over and ideally some level of initial or near term ownership the photovoltaic system as well as 
be a catalyst in the area of solar energy systems for tax-exempt entities (Murphy).  
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PHC’s Executive Director, John Murphy, began his efforts to place a solar system on the roof of 
PHC by engaging numerous solar energy companies in discussions about entering into a short 
term power purchase agreement with a buyout option of the system after 5-7 years. After many 
conversations, it became clear that each of the five companies interviewed were unwilling to 
participate in a shortened PPA due to a decreased return on investment (Murphy). Given PHC’s 
goals, it was apparent to Murphy that an LLC with a contractual flip of ownership (from 99% 
investor-owned – 1% PHC-owned to 5% investor-owned; 95% PHC-owned structure) was the 
most effective financing structure for the organization (Cook). Additionally, PHC wanted the 
option to purchase the remaining 5% after the flip of the system at fair market value. The goals of 
PHC and the unwillingness of solar energy companies to sign a shorter PPA with the non-profit 
organization led PHC to develop a for-profit subsidiary that could enter into an LLC for a 3rd 
party PPA without negating the financial incentives for the majority investor. 
 
PHC created Airport Way Solar, a taxable C-corporation, to become party to an LLC without 
limiting the ability of the project’s financiers from taking full advantage of both Oregon’s 
Business Energy Tax Credit as well as the 30% federal solar investment tax credit. Airport Way 
Solar, owned 100% by Portland Habilitation Center, subsequently created another taxable 
subsidiary called Cottonwood Solar, which is member to Alder Solar, the Limited Liability 
Corporation and owner of the solar array. Cottonwood Solar, owned 100% by Airport Way Solar, 
is the general and managing partner of Alder Solar, but currently only owns 0.01% of the solar 
energy system. The other partner of Alder, the US Bank Community Development Corporation, 
is the primary funder and is 99.99% owner of the system. Other entities involved in the financing 
structure include a construction lender and the Energy Trust of Oregon.  
 
Together, these entities created and signed a PPA with the Portland Habilitation Center. PHC will 
pay a set price of approximately 7.5¢ for energy for five years; the period of time needed for the 
investors to fully realize all tax credits and depreciation. Additionally, the PHC leases its roof 
space for $500 a year to Alder Solar (Cook). After all incentives are taken and the partnership flip 
takes place, the Portland Habilitation Center will have the option to purchase the remaining 5% 
US Bank-owned portion of the solar array at fair market value (US Bank could also decide to 
donate its 5% ownership as well). At that time, PHC will wholly own Alder Solar and effectively 
be the sole owner of the PV system. 
 
The 870kW system is made up of 4,800 solar panels and cost $6.5 million. The array is forecasted 
to save the non-profit approximately $75,000 annually. Because the system is larger than the 
Center needs at this time, all excess electricity generated is net metered back into Portland 
General Electric’s grid, resulting in a credit to PHC’s energy bill. The system will reduce the 
organization’s greenhouse gas emissions by about 18,000 tons over the life of the system (US 
Bank). 
 
As illustrated by the case of the Portland Habilitation Center, the organization was able to 
participate in the LLC because non-profits are allowed to create taxable, for-profit entities in 
Oregon. However, this option is not available for public entities in Oregon such as the city of 
Portland. According to Article XI, Section 9 of the state constitution, “no county, city, town or 
other municipal corporation, by vote of its citizens, or otherwise, shall become a stockholder in 
any joint company, corporation or association, whatever, or raise money for, or loan its credit to, 
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or in aid of, any such company, corporation or association.” (Oregon Constitution Article XI, 
Section 9). Consequently, unlike the Portland Habilitation Center, the city of Portland is pursuing 
both direct ownership options as well as entering into PPAs to meet its solar energy goals. 
However, in doing so, the city has created an interesting partnership with the Bonneville 
Environmental Foundation to reduce the costs associated with eventual ownership of PV systems.  
 
Bonneville Environmental Foundation & BEF Renewable Incorporated 
The Bonneville Environmental Foundation (BEF) is a 501-C-3 not-for profit agency with a 
mission to “support the development of renewable energy and watershed restoration while 
empowering people to shrink their carbon footprint”, which includes using the organization’s 
resources to develop smaller scale solar projects (Bonneville). The city of Portland, Oregon and 
BEF have partnered together to place solar arrays on city-owned buildings. The first project the 
two organizations partnered on is the East Portland Community Center (EPCC) which was placed 
in service in the fall of 2008 and the second, which is in process, is the Groundwater Solar 
project. 
 
Bonneville has taken extensive steps, like the Portland Habilitation Center, to establish a taxable 
C-corporation subsidiary called BEF Renewable Inc. Although, Bonneville Environmental 
Foundation is a tax-exempt non-profit, because they now have a taxable subsidiary, BEF 
Renewable Inc. it is able to participate in the LLC that owns PV systems without eliminating the 
ability of other tax-motivate investors to fully realize the tax benefits of the transaction. Because 
the city of Portland cannot enter into an LLC, BEF Renewable Inc. has agreed to be a partner 
with the city with a goal of helping the city eventually assume ownership of PV systems at a 
lower cost.  
 
There are two distinct financing structures associated with the East Portland Community Center 
project. East Portland Solar LLC is made up of BEF Renewable Inc and a second, majority 
investor. As is common under the flip structure, after a certain number of years when the tax 
equity investor has met its return on investment hurdle, the ownership positions can be swapped, 
thereby allowing BEF Renewable to take a controlling interest in the LLC. East Portland Solar 
LLC has signed a 20-year PPA with the City of Portland for the electricity produced by the PV 
system at the Community Center. However, the option to purchase the system at fair market value 
comes up in the sixth year. East Portland Solar leases the roof space from the Community Center 
as part of the transaction. 
 
The value of partnering with Bonneville Renewable Inc. over another intermediary is found in the 
company’s association with its parent organization, Bonneville Environmental Foundation (BEF). 
It is important to note that Bonneville Renewable Inc. was established by BEF with the intention 
of supporting the BEF mission by providing an avenue which allows tax-exempt entities to sign a 
short term PPA with an option to purchase the system after 5-7 years. Because the two entities are 
tied to the same mission, efforts made by the for-profit subsidiary can leverage some of the 
community development programs offered by the Bonneville Environmental Foundation such as 
solar education classes for kindergarten through 12th grade as well as adult level classes held at 
the East Portland Community Center. Because BEF is not a profit driven entity, Bonneville 
Renewables’ required rate of return on solar project may be lower than some of its competitors 
(Bray). Alice Bray, of Bonneville Renewable Inc., emphasized the primary importance of BEF’s 
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mission and a secondary interest in profit-making by disclosing that the company has earned a 
negative return on its investments on some of the company’s first solar projects. In essence, after 
the flip has taken place between the tax equity investor and Bonneville Renewables, the City of 
Portland will be able to purchase the system at what is likely to be a cheaper cost than if it was 
purchasing it from a third party investor with a higher minimum investment return hurdle.  
 
Section Summary 
In conclusion, it is clear that there are some substantial barriers for tax-exempt entities to directly 
participate in an LLC in order to have an initial ownership stake in a PV system. However, as 
illustrated, there are some potential work-arounds in addition to more traditional structures. Non-
profits interested in initial ownership of a PV system (albeit a small percentage) may be able to 
create a taxable, for-profit entity that can enter into an LLC without eliminating the majority, tax 
equity investor’s right to tax credits. Alternatively, they can host a PV system and sign a PPA 
agreement with the option to purchase the system at fair market value either during the term of 
the agreement or at the end of the contract. Depending on the local regulations, public entities 
may be prohibited from creating for-profit entities in order to be a partner in an LLC. Therefore, 
what is most common is the public agency agreeing to host the PV system and sign a PPA for the 
electricity generated by the system.  Exploring the option of partnering with a more benevolent 
entity such as Bonneville Renewables using a flip structure may lower the cost of eventual PV 
system ownership as well.  
 
 
Note:  Efforts were made to collect information from the Milwaukee government regarding 
potential challenges or legislative barriers to government entities forming an LLC in order to 
participate in a 3rd party financing power purchase agreement.  
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Solar on Multifamily Housing:  PV and Affordable Housing   
The solar industry has repeatedly demonstrated its ability to install small systems on single family 
homes as well large systems at both commercial and public locations; however, examples of 
incorporating PV into multi-tenant buildings are still limited. This section seeks to better 
understand how solar installations can be used on multi-tenant buildings by discussing examples 
of how certain affordable housing developments are pursuing PV installations and in doing so, 
are creating guidelines for similar projects elsewhere. 
 
One of the advantages of solar power is the ability to hedge future energy prices in an 
environment characterized by volatile electricity costs. Although all electricity consumers can 
benefit from price stability, low income families who are responsible for paying a portion or all of 
their own electricity bills benefit even more. Increased savings on electricity can be allocated to 
food, job development, education and savings (Rusin). With lower energy bills, fewer individuals 
face the possibility of eviction, which supports the mission of low income housing organizations. 
Additionally, because many low income housing developments are multi-unit structures, solar 
installations can achieve economies of scale which further reduces costs.  
 
The use of low income housing tax credits (LIHTC) to finance affordable housing is well-
established. The LIHTC program was established in 1986 and is considered to be one of the 
“most important programs providing affordable housing in the United States” (Danter). A large 
group of tax equity investors, primarily banks, has emerged over the past 22 years, making the 
financing mechanism widely used and well-understood. Of course, with any tax credit, the 
investor must have a tax appetite in order to take advantage of the credits. LIHTC equity 
investors gain a dollar for dollar credit, typically spread over a 10 year period and the amount of 
the credit is based on the amount of capital invested in a project (USDHUD).  
 
Solar tax credit investors are a much newer breed. The solar tax credit was first established in the 
Energy Policy Act of 2005. As such, the solar credit is still developing a group of investors who 
are knowledgeable and comfortable with the details of the incentive. Many of the entities 
currently leveraging the 30% federal solar tax credit are large financial institutions like Wells 
Fargo and United Bancorp that have a need to offset taxable income while at the same time, 
enhancing their environmental credentials.  The ability to potentially combine LIHTC with solar 
tax credits creates interesting opportunities for new affordable housing developments which 
include PV systems. 
 
California Multifamily Affordable Solar Housing  
California currently is and has been a long-time leader in energy efficiency and renewable 
energy. The state develops many policies in these two areas that are adopted at the federal level or 
by other states or municipalities. Given the commitment demonstrated by the state, it is no 
surprise that California has developed a new program to financially support the installation of 
photovoltaic systems on affordable, multifamily housing developments.  
 
In 2006, the Public Utility Commission made recommendations to develop a solar incentive for 
multi-family low income housing (Staff Proposal, CPUC Energy Division). The resulting 
incentive is now part of the California Solar Initiative (CSI), which is a program under the state’s 
Go Solar campaign. The CSI works to develop and provide rebates and other financial incentives 
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for solar installations. The Multifamily Affordable Solar Housing (MASH) program was passed 
by the California Public Utility Commission in October, 2008 and the application process opened 
in February of 2009 (PG&E).  
 
The MASH program has a budget of $108 million and provides incentives for qualifying low 
income developments. The MASH budget is allocated to these three utility companies, based on 
metered customers. Qualifying projects must be located in the services areas of one of the 
following utility companies: Pacific Gas and Electric Company (PG&E), Southern California 
Edison Company (SCE) or San Diego Gas & Electric Company (SDG&E) as well as have 
occupancy permits for at least two years and meet one of the definitions of low-income 
residential housing per the California Public Utilities Code. Because housing developments must 
have occupancy permits for at least two years, all projects must be already built and inhabited; 
consequently, new housing developments are not eligible for the MASH incentives. As a result, 
the investors in the solar installations may be a different group than the LIHTC investors.  For 
new affordable housing developments, it is possible for a single group on investors to take both 
the LIHTC and the solar tax benefits.  
 
The program provides two different incentives, $3.30/watt for common areas and $4.00/watt for 
individual tenant units. There is a third incentive option which allows for developers of projects 
to apply for higher funding rates if the applicant can prove that the system will provide “direct 
tenant benefits” (MASH Order 08-10-0360). The term “direct tenant benefits” is defined in the 
state order as “any operating cost savings from solar that is shared with tenants of affordable 
housing buildings through a recurring payment or financial credit” (Staff Proposal, p. 18). 
 
California is not alone in providing financial incentives for solar installed on low income housing. 
Other states and municipalities that offer incentives include Massachusetts, New Jersey, Vermont, 
and Boulder, Colorado. Wisconsin does have a weatherization program for low income families 
but currently does not offer any type of special incentive to support the development of solar 
projects on low income housing.  
 
Los Vecinos Affordable Housing – San Diego, CA 
The Los Vecinos affordable housing community in San Diego is one of the most sustainable low 
income housing developments in California; however, because the housing development is new 
construction, the developers were unable to take advantage of California’s MASH incentives. The 
entity that initiated and manages the Los Vecinos housing development, the Wakeland Housing & 
Development Corporation, was able to receive the New Solar Homes rebate offered by the 
California Solar Initiative.  
 
California’s New Solar Homes Partnership (NSHP), implemented in August 2006, provides 
rebates for the cost and installation of photovoltaic solar systems on new construction (California 
Solar Initiative - New Solar Homes Partnership). Incentive amounts vary based on customer class 
and system performance and range. The common areas in low income housing projects receive a 
rebate of $3.50, and individual tenant units receive a rebate of $3.30 (DSIRE). 
 
The Los Vecinos community provides housing for low income families earning an annual salary 
between $16,600 and $58,800. The housing development has 1, 2, and 3 bedroom units as well as 
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a 1500 square foot recreation and community area. As a net zero energy project, 100% of the 
energy needs of the housing community are offset, much of it by a 94kW photovoltaic system 
(Underwood). Each of the residential units has a specified number of solar panels directly 
connected to it. Tenant’s utility bills are not subsidized and therefore, are paid in full by each 
individual tenant. It is forecasted that the solar installation will save tenants approximately 72% 
or more on their electricity bills (RCM News 2008).  
 
The $17.6 million dollar project in Chula Vista was funded by tax equity investors Red Capital 
Markets, and Wells Fargo (Wells Fargo – CSR). California Community Reinvestment 
Corporation, which is a multifamily affordable housing lender, also supported the project in 
addition to the CSI rebates. Red Capital Markets purchased both the low income housing tax 
credits as well as the solar tax credits offered by the federal government for $9.6 million (RCM 
News 2008).  
 
Northeast Denver Housing Center 
The Northeast Denver Housing Center (NDHC) has teamed up with the Del Norte Neighborhood 
Development Corporation, Groundworks Denver, the National Renewable Energy Laboratory 
and a local solar developer to add solar to a local low income housing project. The Whittier 
Affordable Housing Project (WAHP) will have 115kWs of PV when the systems are installed in 
2010 (NDHC Project Summary). In addition to the solar installations, this project provides 
education and awareness on energy use and on-site, solar installation training for community 
members offers. Mentoring community members was incorporated into the RFP when the NDHC 
bid it out to the installer community. 
 

• The Northeast Denver Housing Center, a 501(c) 3 non-profit, focuses on “creating 
healthy and sustainable housing opportunities for underserved households (NDHC). This 
organization has experience implementing energy efficiency upgrades as well as solar 
installations on low income housing units, which enables them to internalize some of the 
management and administrative costs, thereby supporting the economic feasibility of the 
project. The NDHC is the general partner as well as the contracting agency in the 
partnership and will be providing approximately $10,000 towards the project. NDHC is 
teaming with Del Norte Neighborhood Development Corporation, another 501(c) 3 low 
income housing group.  

• Groundwork Denver, also a not-for-profit agency, works to build partnerships that aim to 
provide environmental improvements in low income neighborhoods. In partnership with 
the solar installer, GWD is responsible for the training of community members on the 
installation of solar energy systems.  

• The National Renewable Energy Lab supports the Whittier Affordable Housing Project 
by providing technical assistance and job training. NREL’s efforts are funded by the 
Department of Energy through a Solar America Initiative Market Transformation Grant.  
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• Enterprise Social Investment Corporation is the LIHTC investor in the Whittier 
Affordable Housing Project.  

• The Colorado Governor’s Energy Office (GEO) is also involved with the financing of the 
project. The GEO is currently considering a grant request for the Whittier project of 
approximately $200k to support the project. 

• The local utility, Xcel Energy, will provide solar rebates for the project. In exchange, 
Xcel will own the renewable energy certificates which help the utility meet its Renewable 
Energy Portfolio Standard obligations. 

If the grant is approved by the Energy Office, the structure will be as follows.  The solar 
developer will purchase, own and operate the PV system and sign a PPA with NDHC.   NDHC, 
using grant funds, will make a loan to the developer as part of the financing package.  The 
developer will apply to the US Treasury for the 30% cash grant and will receive the solar rebates 
from Xcel.  During the initial years of the PPA, the developer will make only interest payments 
on the loan.  After 7 years, NDHC plans to purchase the system using escrowed grant funds.  The 
fair market value purchase price of the system will be netted against the outstanding loan to 
calculate the final cost to buy the system. 
 
Section Summary 
In conclusion, to continue to grow the PV market, servicing non-traditional market participants 
like those who live in multi-tenant buildings will be important. Given that approximately 32% of 
Americans live in multi-tenant buildings, traditional models exclude many people who potentially 
have any interest in solar (US Census – Housing Statistics). Given that both affordable housing 
and solar are driven by tax credits, the combination of the two allows for the development of 
innovative financing structures, which supports the creation of models for installing solar on 
multi-tenant buildings.  
 
As illustrated by the high number of participants in both the Whittier housing project in Denver 
and the Los Vecinos project in San Diego, there is great complexity involved with solar 
installations on affordable housing. Projects aimed multi-tenant buildings that are not classified as 
“affordable” will likely allow for simpler structures. Regardless, if inroads can be made within 
the multi-tenant building sector, the opportunities to increase installed solar capacity in the 
country are greatly improved. 
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