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Letter from SEPA Leadership 
 

November 2009 

 

Utility and Solar Colleagues, 

We are pleased to release a new report, “Photovoltaic Incentive Programs: A Survey of Participants,” the sixth 
SEPA report of 2009.  This report shows the results of a survey of utility customers who received a 
photovoltaic rebates and illustrates the demographics, motivations and experiences of early adopter groups of 
solar consumers.  Solar markets are becoming much more than just customer-owned residential PV systems, 
but this segment is still an important part of the overall market, and especially of newly developing markets.  
Understanding what drives the solar decision-making process now will help the solar industry and utilities 
approach the next generation of consumers more intelligently. 

SEPA bridges electric utilities, solar companies and other stakeholders to push solar forward more tangibly, 
one real business at a time. From research projects and national conferences to one-on-one counseling and 
peer matching services, SEPA’s unique joint partnership offers members critical access to key business 
relationships and unbiased, actionable intelligence needed to make solar practical and profitable in today’s 
shifting energy landscape.  

If you have any suggestions or comments, feel free to contact either of us. 

 

 

  

Julia Hamm 
Executive Director 
Solar Electric Power Association 
 

David Rubin 
SEPA Board Chairman 
Pacific Gas & Electric Company 
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Introduction 
According to the Interstate Renewable Energy 
Council, the U.S. grid-connected photovoltaic 
(PV) market experienced an installed capacity 
growth of 48% from 2006 to 2007, while in 2008 
it increased again by over 60%1.  The growth of 
the residential sector has increased significantly 
as well, particularly in the number of systems.  
According to IREC data2

   

, while residential 
systems make up approximately 33% of grid-
connected PV capacity in megawatts, they 
comprise 84% of the number of systems 
installed.  Of particular importance, residential 
PV systems are often the first installations to 
emerge in new state solar markets due to higher 
retail electricity energy prices relative to other 
sectors.  Individual motivators, such as 
environmental or energy independence that 
transcend short-term economic valuations also 
factor in.  For well established PV markets, the 
large number of residential installations likely 
drives revenues for small installation companies. 

This PV market growth is driven by a 
combination of renewable portfolio standards, 
especially those with solar specific 
requirements, federal solar investment tax 
credits, and of most relevance to this report, 
state and utility PV incentive programs.  There 
are over 100 PV incentive programs offered by 
state, utility, and non-governmental 
organizations to consumers installing grid-
connected solar electric panels on their homes 
or businesses.  State and utility PV incentive 
programs, which provide a monetary incentive 
for consumers installing solar systems, have 
direct contact with these residential consumers 
and offer a potential route of inquiry for 
researching the sector. 
 
Several research studies have been conducted 
that survey large solar incentive programs, both 
from the administering agency’s as well from a 
customer’s perspective.  However, most either 

                                                   
 
 
 
1 Sherwood, L. U.S. Solar Market Trends 2007. 
http://www.irecusa.org/fileadmin/user_upload/National
OutreachPubs/IREC%20Solar%20Market%20Trends
%20August%202008_2.pdf; personal communication. 

2 Ibid. 

focus only on one specific incentive program, 
with varying degrees of public data availability, 
or poll general attitudes among Americans, but 
not those who actually own a PV system.  
Directly surveying these incentive program 
participants on their PV system motivations, 
experiences, demographics, and other related 
information can provide insights into the primary 
motivations of residential PV consumers, and is 
therefore important for establishing public policy, 
incentive program structures, and small 
business development. 
 
The Solar Electric Power Association (SEPA) 
developed a standardized online survey, in 
consultation with PV incentive program 
managers, to collect information from 
participants of PV incentive programs.  Survey 
questions covered topics including customer 
demographics, motivations and financing issues 
prior to installing PV, experiences with the 
installation and interconnection process, and 
finally experiences with the PV system post-
installation3

 

.  Various PV incentive program 
managers across the country were contacted 
about distributing the survey, and ultimately ten 
state and utility programs participated in the 
distribution, which primarily occurred in the fall of 
2007.   

This report details the survey findings and 
provides an analysis of the results from this 
process. 
 

                                                   
 
 
 
3 See appendix for a blank copy of the survey. 

http://www.irecusa.org/fileadmin/user_upload/NationalOutreachPubs/IREC%20Solar%20Market%20Trends%20August%202008_2.pdf�
http://www.irecusa.org/fileadmin/user_upload/NationalOutreachPubs/IREC%20Solar%20Market%20Trends%20August%202008_2.pdf�
http://www.irecusa.org/fileadmin/user_upload/NationalOutreachPubs/IREC%20Solar%20Market%20Trends%20August%202008_2.pdf�
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Photovoltaic Incentive Programs 
 
Financial incentives that offset some of the costs of purchasing and installing photovoltaic (PV) systems 
are offered in the U.S. through a variety of government and utility programs.  The incentive programs can 
be administered either by the federal, state or city government, or through utilities or other private entities, 
such as lending agencies and non-profit organizations.  From the roughly 100 solar incentive programs in 
the U.S., 30 were administered by state programs and 70 were administered by non-governmental entities 
in 2008.  
 
The three main types of solar incentive programs are: 

 
1. Rebates – Administering agencies provide a rebate to customers who purchase a solar system.  The 

rebate typically takes the form of an upfront payment, cash-back, or a one-time deduction from the 
capital purchasing cost.  Rebates do not apply to the long-term installation or performance of the 
system, but measures or procedures are often in place to estimate or verify short-term performance.  
Grants are considered a type of rebate but are differentiated in that there is more often a solicitation 
period and perhaps a competition among applicants, rather than an open and continuous program 
process. 
 

2. Performance – Incentives that are based on actual PV electricity production are known as 
performance incentives.  Performance incentives fall into three kinds: feed-in-tariffs (FIT), performance 
based incentives (PBI), and renewable energy credits (RECs).  A FIT, also known as a standard offer, 
obligates an electric utility to purchase all PV electricity from a generator at a higher rate than 
wholesale and sometimes retail prices.  FITs are characterized by the explicit purchase of all electricity 
by the utility and therefore the PV system will have no impact on the generator’s consumption bill.  In 
contrast, PBIs are applied in net metering arrangements, in which the customer-generator utilizes the 
PV electricity onsite and offsets their own consumption.  In this case, a PBI is only considered an 
incentive and not a direct purchase of the electricity. A REC is a certificate awarded to an owner of a 
renewable energy installation for every electricity unit generated, usually in megawatt-hours (MWh). 
RECs can then be sold, where markets exist, for additional monetary value.  Generally speaking, 
RECs are a supplemental benefit and not the primary incentive (though New Jersey is an exception to 
this rule). Under a FIT arrangement, the utility’s purchase of the PV electricity normally includes the 
REC as well, whereas in net metering arrangements (with rebates or PBIs), the ownership question is 
specific to the rules in each state (though not all states have REC ownership rules and the ownership 
is ambiguous). 
 

3. Financing – Below-market interest rate financing loans can be administered by governmental and non-
governmental organizations, including utilities.  They can also take the form of loan guarantees or 
other uniquely structure non-traditional loans.  Lately, municipal property tax financing has been 
gaining popularity in select U.S. cities.  Generally speaking, financing benefits are economically less 
attractive to consumers since the capital cost of the project, which ultimately has to be repaid, is not 
actually reduced, only the cost of borrowing money. 

 
Tax credits are generally not considered part of an incentive program since they don’t have an active 
administrator, they are run through an existing income or property tax process, there is no required pre-
qualification or application (though prescribed rules are certainly in place), and long-term performance 
issues are generally not addressed in a comprehensive manner. 
 
In this survey all of the participating incentive programs only offered rebates to their customers. 
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Survey Basics 
The PV incentive program survey and the 
accompanying research had two main goals.  
The first goal was to provide individual results to 
participating utility and state solar incentive 
programs.  The results provide early adopters’ 
demographic data for each program, and 
thereby provide a window into customer 
motivations, concerns and experiences both 
prior to and post-installation of a PV system.  
This can be useful for program managers 
interested in tailoring PV incentive programs to 
their target audience and increasing regional 
uptake of solar electric power.  The second goal 
of the survey was to furnish data for a national 
analysis, the subject of this report, and as such, 
to serve as a baseline for future data collection 
in subsequent years for SEPA or other research 
organizations.   
 
SURVEY METHODOLOGY 
A standard survey was developed in the 
summer 2007 by SEPA staff in consultation with 
a working group of utility and state PV incentive 
program managers.  The working group 
provided feedback on the survey design and 
questions, which was ultimately finalized and 
input into an online survey instrument.  The 
online survey was then offered for distribution to 
state and utility PV incentive program managers 
through the SEPA newsletter, direct emails, and 
phone calls.  To distribute the survey, the 
program managers mailed or emailed an 
invitation to rebate program participants with an 
internet link to the online survey, followed by at 
least one reminder4

 
.  

Distribution of the survey took place between 
September 2007 and August 20085

                                                   
 
 
 
4 One incentive program printed the survey, had the 
responses mailed back to their offices, and then 
manually entered the data into the online survey on 
behalf of participants. 

, when the 
final survey was completed and returned.  Each 
participant was given a timeframe of 
approximately 30 days to complete it.   

5 The Massachusetts and Ohio collections occurred in 
January 2008 and August 2008 respectively; all 
others between September-December 2007. 

 
A total of ten incentive programs (6 municipal 
utility and 4 state administered–all rebate 
programs) in six states participated in 
distributing the survey to over 1,500 participants.  
Ohio and Minnesota had the highest response 
rates by state, although New York and 
Minnesota had the most completed surveys. 
 
Due to invalid or outdated email or mailing 
addresses, the valid distribution was estimated 
at over 1400 surveys in circulation.   Just over 
600 surveys were returned with at least some 
data completed for an estimated response rate 
of 41.9% (Table 1).  

 
The data for the survey analysis in this report 
was filtered to exclude respondents based on 
two variables.  First, the analysis only includes 
residential participants, which made up 90% of 
respondents.  Second, the analysis only 
includes customers who were actively involved 
in the decision to install a PV system, which 
made up 95% of the respondents.6

  
   

                                                   
 
 
 
6 The converse situation is when a consumer 
purchases a building that already had PV installed. 

 
FIGURE 1: Survey respondents by state. 
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16%
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14%
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28%
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TABLE 1: Survey Distribution Statistics. 
State Received Completed Response % 

CA 413 175 42% 
MA 342 99 29% 
MN 132 83 63% 
NY 415 166 40% 
OH 72 56 78% 
WI 60 22 37% 

Total 1,434 601 41.9% 
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Survey Results 
The survey analysis details the responses of 
residential consumers who actively chose to 
install a solar system, categorized into six 
sections: 

• Demographics 
• Pre-Installation 
• Installation 
• Post-Installation 
• Financial Considerations 

 
DEMOGRAPHICS 
Five questions in the survey pertained to 
respondents’ demographic information.  The 
purpose of these questions was to outline the 
characteristics of a residential PV consumer – 
their household size, income, financial decision-
making, education level, and home size.   
 
More than half of the survey respondents had 
only a one or two member household (Figure 2), 
which is below the national average of three 
members per household (Figure 2).7

 

  This 
indicates the majority of PV owners either do not 
have children or no longer have children in the 
home. 

The leading income trend among survey 
participants is a combined income of over 
$100,000, however a sizeable number of 
respondents were in the second tier category 
between $50,000-100,000 (Figure 3).  The 
national average income of approximately 
$26,000 indicates that more than three-quarters 

                                                   
 
 
 
7 http://www.census.gov/ 

of those surveyed had a household income of at 
least two times the national average. 

 
Almost three-fourths of participants (78%) 
specified that there were joint financial decision 
makers with at least one other person in their 
household.  Fewer than one fourth (22%) who 
filled out the survey are sole financial decision 
makers.  These percentages attest to the 
importance of marketing the solar decision to 
more than one member of a household – the 
second decision-maker may not share the same 
enthusiasm or reach the same conclusions, and 
exert a “veto” over the implementation.  The 
importance of this point cannot be overstated – 
the decision to purchase a PV system rests with 
two people the majority of the time.  Reaching 
out to both with different messaging or 
information will be essential in implementing 
more widespread solar development in the 
future.  
 
The National Association of Home Builders 
estimates that the size of the average single 
family home in 2007 was just under 2,500 
square feet (ft2).8

                                                   
 
 
 
8 
http://www.usatoday.com/money/economy/housing/20
09-01-08-homesize_N.htm 

  About half of respondents 
lived in a home that was 2,000 ft2 or less, which 
is much smaller than average (Figure 4). 

 
FIGURE 3: Household Income. 
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FIGURE 2: Household size. 
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Related to education, approximately 81% of 
survey respondents had a Bachelor’s Degree or 
higher and 51% had a post-graduate or 
professional degree.9  The Census Bureau 
indicates this is much higher than average.10

 

 
Twenty-nine percent of Americans 25 and older 
have a Bachelors degree or higher and only 
10% have a post-graduate degree. 

In summary, the survey showed that the 
average PV consumer: 

• Lived in a smaller household 
• Had higher than average incomes 
• Shared financial decisions 
• Lived in a smaller house 
• Was highly educated. 

 
 
 
 
 
 
  

                                                   
 
 
 
9 Master’s, Doctorate, Law, or Medical degrees. 

10 
http://www.census.gov/population/www/socdemo/edu
cation/cps2007.html 

 
FIGURE 4: Home size (ft2).  

3%

46%

35%

11%
5%

N=476 Diffusions of Innovation 
In 1962 Everett Rogers’ published his “Diffusions of 
Innovations” theory on the process of how and when 
new innovations are adopted by consumers.  He used 
five categories for consumer types and analyzed the 
sequence at which technologies would be adopted in 
the marketplace: 
 

Innovators  
Customers willing to take a risk and try a new product 

↓ 
Early Adopters 

Educated opinion leaders responding to positive 
reactions of Innovators  

↓ 
Early Majority  

Customers avoid risk and trust opinion of Innovators 
and Early Adopters 

↓ 
Late Majority  

Skeptical customers by nature, only buys 
commonplace products 

↓ 
Laggards  

Customers will only adopt technologies when there 
are no other alternatives, resistant to change 

 
Source: Diffusion of Innovations, 5th Ed., Everett M. Rogers. 2003. 

 
Many of the results of the demographic survey 
questions indicate that PV consumers fall into the 
category of “early adopters” – high income, high 
education, smaller households, etc. 
 
This has two implications for PV stakeholders.  First, 
current education and/or marketing efforts should 
target this demographic in the short- and medium-
term to develop sales.   Parallels to other 
environmental products, such as hybrid-electric 
vehicles or organic foods, could be the basis for 
drawing out strategic outreach plans. 
 
However, in the long-term, the larger PV markets will 
move into the “early majority” customer segment.   
Efforts to make solar more understandable, 
affordable, and more accessible need to be developed 
that have a new approach to consumers who may not 
be receptive to overcoming information or cost 
barriers on their own. 
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PRE-INSTALLATION 
This section summarizes the responses from 
questions relating to motivations, concerns and 
finding information prior to the installation of the 
PV system.  A number of factors lead to making 
the final purchasing decision and the reasons 
can be widely varied.  However, the survey 
identified common catalysts and sources of 
concern among survey participants.  
 
Purchasing Motivations and Concerns 
Three questions dealt with consumers’ pre-
installation purchasing motivations and 
concerns, using a qualitative ranking system for 
a number of issues.   
 
The first question dealt with motivations in 
pursuing a PV system and included six 
independent variables (Figure 5).11  Based on 
responses to the “very important” category, 
environmental concerns was the primary driver, 
followed by reducing dependence on foreign 
oil12

 

 (64%) and producing my own electricity 
(63%).  Five of the six variables ranked high in 
importance with the exception of health 
concerns.  The link between renewable energy 
and human health was not a deciding factor 
even though one could argue that the 
connection between fossil fuel emissions and 
pollution could be drawn.   

While environmental concerns ranked the 
highest among these early adopters, the next 
wave of adopters will likely make other 
motivations a priority.  Given the recent 

                                                   
 
 
 
11 The single question was designed in a matrix 
format. Comparisons can be made within and across 
the independent variables, i.e. “How important were 
environmental concerns?” and “How important were 
environmental concerns relative to other variables?”  
See the Appendix for the actual survey to review the 
question design further.  

12 The foreign oil correlation to renewable energy is a 
common association among the media, politicians 
and consumers.  In reality, a very low percentage of 
electricity comes from petroleum on a national basis 
(1.6% according to the US EIA) and of that a fraction 
from foreign sources.  Clearly what is technically 
correct and actual perceptions are not aligning, but 
the issue resonates regardless.  (Hawaii is a noted 
exception with 76% of electricity coming from 
petroleum, as well as a handful of other utilities in 
unique circumstances.)  

economic downturn, reducing the current 
electricity bill and the future price of electricity 
will likely be more important to the early majority.  

 
 
 
The second and third questions dealt with pre-
installation financial or technical concerns.  On 
the financial side, the initial price was the top 
concern with 47% rating themselves very 
concerned, followed by the incentive program 
application process (Figure 6).  The PV system’s 
effect on property taxes, the resale value of the 
home and the aesthetics were less of a concern. 
 
Solar incentive program managers can directly 
target consumers concerns with the application 
process by reviewing materials, providing clear 
and concise process instructions and 
emphasizing assistance in utilizing the program.  
In addition, moving down a path of encouraging 
solar installers to handle and manage the 
paperwork on behalf of consumers could be a 
good way of ensuring more consistent 
application quality and lower consumer stress 
about the process.   
 
On the technical side, 57% said the quality of 
the solar equipment was a top concern, followed 
by finding a qualified installer (Figure 7).  
Maintenance may be a secondary concern but 
the regional solar resource was less of an issue.  

 
FIGURE 5: Purchasing motivations. 
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There was no clear pattern on many of the other 
variables. 
 
Solar program managers can do a number of 
things to address equipment quality, such as 
specifying necessary equipment standards, 
minimum warranties for eligible equipment and 
educating consumers on general guidelines.13

 

   
For example, equipment or labor warranties can 
only be claimed if the company is still in 
business, a clear issue in the rapidly evolving 
industry, but ultimately most utility or state 
programs have to remain neutral and can’t get 
into the business of recommendations.  
Ultimately the choice of which equipment is used 
is often based on the solar installers’ 
preferences and the related product distribution 
networks. Performance and reliability data is not 
particularly accessible to consumers (or the 
industry for that matter), a definite information 
gap in the industry. 

One of the more frequent questions for incentive 
programs, and a state survey concern, is finding 
qualified installers.  Many programs maintain 
lists of installers, but again, cannot show 
preference or make recommendations.  They 
can however indicate designations on 
experience (the number of completed 
installations in the program for example) or 
certifications, such as NABCEP14

 

, and some 
provide additional incentive funding for the latter.  
A number of private and non-profit sites maintain 
“yellow pages” of renewable energy installers, a 
number with sophisticated calculators, 
directories with detailed installer information, 
including consumer or credit ratings of 
businesses, and other educational features.  
These can be good referrals for consumers. 

The remaining issues, such as interconnection, 
technical assistance, and maintenance are 
largely the domain of solar installers.  However, 
solar program managers can provide consumers 
with the questions to ask on these issues.  Much 
like other high-priced items, such as buying a 
car or replacing a furnace, there is a balance 
between educating consumers while maintaining 
neutrality on recommendations. 
 
                                                   
 
 
 
13 http://eetd.lbl.gov/ea/EMS/reports/61643.pdf 

14 http://www.nabcep.org/ 

 

 

 
FIGURE 7: Purchasing concerns – technical. 
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FIGURE 6: Purchasing concerns – financial  
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Related Environmental Purchases 
Knowing that the consumers have already 
purchased a solar electric system, the survey 
was designed to find out if respondants had 
made other environmentally friendly purchases 
in the last year.15

 

  The nature of the question 
allowed respondents to select more than one 
purchase.   

Most frequently, consumers who installed a PV 
system on their home also purchased a CFL 
light bulb (93%) and organic food on a regular 
basis (57%).  Both are good green indicators but 
the marginal cost of each is low relative to the 
cost of a PV system.  
 
More in line with PV capital costs, the least 
frequent purchases was a high efficiency 
heating ventilation and air-conditioning system 
(HVAC) (18%), hybrid-electric vehicle (18%) 
and/or a solar hot water system (10%).  While 
seemingly low, these are quite high relative to 
the general population.16

 

 

                                                   
 
 
 
15 The PV system may have been installed much 
further in the past and the purchases entirely 
unrelated regardless. 

16 Given a 15 yr life on an HVAC system, the turnover 
on a standard unit in any given year should be around 
7% all else being equal.  Similarly, hybrid vehicle 
sales made up 1.9% of light duty vehicle sales in the 
U.S. in 2008 
(http://www.afdc.energy.gov/afdc/data/vehicles.html). 

Sources of Information 
When investigating a solar system, consumers 
acquired information primarily through the 
internet and secondarily at one or more local 
events, such as a building tour or fair/expo.  
Printed media, phone and television ranked low.  
This has implications for the distribution of solar 
incentive program or solar installer resources.  
First, creating a well-designed website is critical.  
Second, even though it demands more staff 
time, possibly outside of weekday business 
hours, and booth or printed materials, 
participation in local events is critical for 
consumers to get face-to-face time with experts. 
 
When customers were asked to rank how easy 
or moderately easy it was for them to find 
appropriate information on PV systems, an 
overwhelming majority of 86% as an experience 
that was easy.  Only 13% described obtaining 
information as difficult or moderately difficult.  
However, moving from a highly motivated early 
adopter group to an early majority group will 
require additional streamlining and simplification 
– the new consumers may not be willing to stick 
with hidden, missing or confusing information. 
 
INSTALLATION 
The installation of a solar system typically 
occurs once the incentive program application 
has been completed and approved. 
 
Size and Age of PV System 
Most consumers (45%) indicated that a 2-4 
kilowatt (kW) solar system was installed, which 
for most areas of the U.S. would produce 
between 2,500-3,500kWh/year, depending on 
the local solar resource.  According to the 
Energy Information Agency17, in 2006 the 
average U.S. household consumed 11,000 
kilowatt-hours per year (kWh/yr), which means a 
2-4kW solar system would offset 25-35% of their 
annual electricity consumption.18

                                                   
 
 
 
17 http://tonto.eia.doe.gov/ask/electricity_faqs.asp 

  Using this 
rough estimate, it is relatively safe to assume 
that most PV systems are not sized to offset 
their entire annual consumption, but rather either 
some fraction of it or there are other factors, 

18 These consumption numbers are calculated based 
on the average U.S. resident and PV consumers may 
utilize less or more; the survey did not assess 
electricity consumption. 

 
FIGURE 8: Purchasing decisions. 
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such as personal budget or rebate program 
limitations, that determine the size of the 
system. 
 
Almost half of all the PV systems in the survey 
were installed in the last one to three years 
(Figure 7).  A little under one-fourth (23%) were 
new installations, less than one year old, and a 
little less than 30% were older than three years.  

 
Back-up Power Supply 
PV system operate continuously in tandem with 
the electric grid, drawing power from it when 
needed and sending electricity back to it if there 
is any excess.  This back and forth process 
occurs imperceptibly to the consumer.  
However, when there is an electric grid outage, 
unless a system includes battery back-up 
capabilities, the PV system shuts down when it 
senses disturbances or outages on the electric 
grid.19

 
 

When asked if their PV system included a 
battery back-up system, 83% of surveyed 
consumers said it did not, while 13% said it did 
and 4% did not know.  However, when asked if 
                                                   
 
 
 
19 Inverter safety standards require this automatic 
shut-off feature to prevent “islanding,” which is the 
unknown injection of electricity into the grid and 
potential safety hazard to line personnel.  In order to 
function with batteries, a specifically designed inverter 
is needed, which isolates the PV system from the 
electric grid and switches over to the batteries 
automatically (consumers may not even notice a grid 
outage in some cases).  The battery system is not 
generally sized to power the entire home, but rather a 
“micro-grid” of critical loads, such as a refrigerator and 
a few outlets for lighting or communication. 

their PV system provided back-up power during 
a grid outage, 16% believed it did and 10% did 
not know.  There appears to be a disconnected 
in some consumers’ expectations and/or 
understanding of their systems’ capabilities; 3% 
more indicated it included back-up capabilities 
than had battery back-up systems and 6% more 
did not know whether it did.  While early 
adopters may see themselves as pioneers, 
showing a willingness to learn about a new 
technology, the early majority may need better 
communication about the actual PV 
performance capabilities to avoid unmet 
expectations. 
 
Solar Installers 
Most survey participants (76%) used a solar 
dealer, a company who sells and installs PV 
equipment, to manage the process. From the 
group that did not use a solar dealer, 4% 
indicated specifically that they installed the 
system themselves. 
 
Of the survey participants who did use the 
services of a local solar installer, a large number 
(45%) discussed other renewable energy and 
energy efficiency options with their installers.  Of 
these, solar hot water was the item most 
frequently discussed with the installers (23%), 
followed by energy efficient appliances (18%), 
efficient heating or cooling systems (13%), 
weatherization (12%), and finally, wind energy 
(9%). 
 
We can infer that solar installers either don’t sell 
non-PV equipment or focus particularly on PV 
sales to the exclusion of other renewable or 
efficiency services.  However, only 4% of survey 
respondents indicated that they had adequate 
knowledge of energy efficiency and renewable 
energy applications and did not need their 
dealer or installer to discuss it with them.  This 
would indicate the need for additional education 
and combined services, and potentially 
subsequent sales of non-PV items.  Packaging 
the various options, such as solar and energy 
efficiency, could show a more favorable overall 
return.  These economic factors, and placing PV 
in context with other technology, will be 
increasingly more important moving forward into 
broader mass markets. 
 
The survey did ask if the homeowners chose to 
install the PV system in conjunction with other 
home related projects that may have synergies 
with PV.  Most frequently customers installed 
solar systems in conjunction with two or more 

 
FIGURE 7: Solar system age. 
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new energy efficient appliances (17%), followed 
by roof repairs (16%) (Figure 11).  The majority 
(49%), however, did not manage other home 
repairs or purchases in tandem.  Combining 
these types of items into one project may help 
reduce the interruption, transaction costs, such 
as financing, and future costs, such as roof 
repair or replacement, which would require 
some disassembly of the PV system.  

 
 
Installation Process 
Customers generally felt the installation process 
was not a hassle, with 75% rating it as easy 
(Figure 12).  However, a high number (18%) did 
feel it was difficult.  Certainly, the installation 
process needs to be easy and seamless for the 
consumer as solar markets expand into 
potentially less tolerant customers. 

 
From the survey results, 19% of consumers did 
not utilize the services of a professional solar 
installer.  From the customers who did not use a 

solar installer, 74% thought the installation was 
easy compared to 24% who thought it was 
difficult; essentially no substantial difference 
from those who did use one.  Almost three times 
the customers had a positive experience not 
using contracted professionals to install their 
solar system.  This could be for a variety of 
reasons, from saving on expenses, paperwork, 
not having contractors at the house to not 
trusting contractors to the same extent 
homeowners would trust themselves to do a 
self-installation or have family and friends do the 
installation.  
 
Utility Approval 
Customers, or their solar dealers, need to work 
with their local utility to make sure their PV 
system complies with the utility’s interconnection 
standards, ensure the necessary safety 
inspections are completed and that the 
appropriate metering is installed to allow for net 
metering, if applicable.  Additionally, the 
accounting system needs to be set-up for billing 
adjustments, which can potentially be negative, 
i.e. the utility reimburses the customer.  Given 
both the relative immaturity and concentration of 
solar markets in a few states, a large number of 
U.S. utilities have very few or no PV systems in 
their service territory and the customer 
experience in the process can vary significantly. 
 
The survey participants’ solar systems are all 
connected to their utility’s grid and 79% ranked 
the process of receiving approval as easy, while 
17% found it difficult, which is very similar to the 
ratings for the installation process.   
 
The survey did not differentiate whether the PV 
dealer handled the relationship with the utility or 
if that was left to the consumer, so a correlation 
to that variable is not possible.  Of the small 
percentage of survey respondents who 
commented that they installed the system 
themselves, 79% indicated that receiving utility 
approval was easy for them as well.   

 
 
POST INSTALLATION 
The following section details customer 
experiences after the installation of the PV 
system is complete.  This includes topics of how 
the system performs, unexpected maintenance 
issues and rating the customer support they 
received from the various partners in the 
process.   
 
  

 
FIGURE 12: Installation experience. 
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FIGURE 11: Parallel Activities with PV System 
Installation. 
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Satisfaction 
Ninety-five percent of consumers were satisfied 
or very satisfied with the performance of their PV 
system (Figure 13).   In a comment box for the 
question, a number of very satisfied respondents 
(14) specifically indicated they enjoyed the lower 
electricity bills.  However, a number of 
complaints (21) discussed not meeting their 
expected or desired performance level.  A 
further 14 participants specifically mentioned 
trouble with equipment malfunctions, most 
frequently with the inverter.   

 
 
Unexpected Maintenance 
Unexpected maintenance with the PV panel 
system was experienced by 21% of 500 owners 
who answered the question.  This is an 
extremely high number for a technology 
marketed as “no maintenance.”  Comments 
included mentions of inverter malfunction, 
lightning, roof leaks and in rare cases, the need 
to replace PV panels.  However, having 
unexpected maintenance did not affect the 
satisfaction level among these customers, which 
was  the same at 95%. 
 
This is a very positive indication for the value of 
having a solar system and perhaps the nature of 
the early adopters.  As mentioned earlier, most 
customers who own a solar system know that 
the technology is relatively new and some hick-
ups here and there are to be expected.  The 
novelty of owning a new technology may make 
up for unexpected problems that arise and 
hence the satisfaction of the customers was not 
affected.  The second group of adopters, the 
early majority, may not be as forgiving and it will 
be important  to both reduce the call-backs and 
set expectations appropriately. 

 
Customer Support 

A little under half of all survey respondents, 
44%, indicated that their utility offered ample 
customer support throughout the 
interconnection, contracting, and billing process.  
Thirty-five percent thought their utility was 
somewhat helpful and 13% did not find the 
customer support they were in need of from their 
local utility.  In the comments’ section customers 
attributed their dissatisfaction with their utility’s 
customer support to problems with billing.  
Another frequent comment was that their utility 
was still in the early stages of offering solar 
system interconnection to their customers and 
didn’t have a standardized process yet. 
 
 
FINANCIAL CONSIDERATIONS 
The largest anecdotal barrier to PV is its cost.  
While solar electricity incentives can offset some 
of the total, they do not cover all of them and 
some amount will need to be paid by the 
homeowner.  Options include paying cash, 
taking out a bank loan, rolling the costs into the 
home mortgage or refinancing, or other forms of 
borrowing.  This section deals with the financial 
aspect of purchasing and owning a PV system.  
 
Financing 
Solar incentives are not necessarily monetized 
immediately.  Many rebate programs make 
payments within a period of a few weeks, but tax 
credits don’t materialize until the following 
calendar year when the taxes are filed.  This lag 
may temporarily increase the amount of money 
needed to be financed.   
 
The majority of survey respondents paid for the 
remaining cost in cash (67%), followed by home 
equity loans (21%).  Clearly the latter is being 
affected as the ability to obtain a home equity 
loan, based on the appraised value of a home, is 
becoming more difficult due to the current 
economic conditions.  Only 5% of customers 
used more than one payment method in addition 
to receiving incentives, such as combining cash 
with a loan.  Easily accessible, and well 
understood  financing options will be important 
for the continued uptake of solar systems 
moving forward. 

 

 
FIGURE 13: Satisfaction with PV System 
Performance 
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Solar Incentive Program Assessment 
Survey respondents rated the incentive program 
process as “easy” or “moderately easy” for both 
utility and state incentive programs both 
relatively high (67 & 70%) and relatively similarly 
(Figure 16).  While the overall majority of survey 
participants did rate both incentive program 
application processes as relatively easy, 
streamlining the processes, shortening the 
application forms and abstaining from the use of 
jargon and unknown terms would help make this 
process as easy as possible for the early 
majority adopters.   

 
 
Submitting for and receiving the payment from 
the incentive program after applying and 
installing the solar system appeared to similarly 
be a fairly seamless process for most survey 
participants.  Eighty-one percent ranked this 
experience as easy to moderately easy; only 
12% found the process to be difficult to 
moderately difficult. 
 

Participants detailed the trouble in the 
comments section as including not receiving the 
incentive payment on time or not receiving 
payment in the accurate amount.   
 
Performance Incentives 
Performance incentives (PI) pay the PV system 
owner a fixed rate (cents/kWh) for  the monthly 
metered electricity output from their system.  If 
the system is not operating, incentive programs 
pay a commensurately lower amount.  PIs also 
usually have a fixed end date of one to ten 
years.  Performance based incentives, 
renewable energy credits, and feed-in tariffs are 
being utilized in leui of rebates in a number of 
utility and state programs across the country; 
anecdotally they are increasing in number, 
especially for commercial systems. 
 
When asked if they would consider a PI instead 
of a rebate, 54% said they would consider it 
under certain conditions and 31% would not 
consider it (Figure 16).  From the PV system 
owners who said they would consider it, 12% 
would apply for a PI if the overall incentive was 
the same as it would be with an upfront rebate, 
35% said they would consider it if it was greater 
and 6% only if a loan program was available to 
help pay for the additional upfront costs formerly 
covered by the rebate.  Of those who wouldn’t 
consider a PI, 21% indicated they needed the 
upfront rebate for financial reasons and 10% 
thought they are too risky if their system did not 
perform as expected.  
 
Overall it seems customers in the early adopter 
group are receptive to the idea of PIs, however 
the distinctions between the reasons for 
accepting it indicate that further research is 
needed to make a transition an easy process.   

 

 
FIGURE 15: Consideration of Performance  
Incentive 
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FIGURE 16: Applying to the State & Utility 
Incentive Program 
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FIGURE 14: Payment Method After Incentives 
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Conclusion 
Drawing from the survey answers, PV system 
owners who have applied to one or more 
incentive program have a number of items in 
common.  For example there is a clear trend in 
demographic data, a clustering in top concerns, 
top motivations, and preferences among funding 
sources.  Following is a short recap.  The 
percentages indicate, for example, from all the 
concerns cited, which ones were chosen most 
often by customers.   

 
i. Top 3 concerns prior to installation:  

Quality of equipment (17%), initial cost 
(14%), finding a qualified installer (14%) 
 

ii. Top 3 motivations to purchase a solar 
system: 
Environmental concerns (24%), reduction 
of dependence on foreign oil (20%), 
producing own electricity (20%) 
 

iii. Top 3 payment methods, after incentive 
payments: 
Cash (67%), home equity loan (21%), 
mortgage refinancing (8%) 
 

iv. Top 3 positive/easy experiences in the 
process:  
Receiving utility approval (19%), receiving 
incentive program payment (19%), finding 
information on solar energy (18%) 
 

v. Top 3 negative/difficult experiences in the 
process:  
Receiving utility approval (25%), 
installation (24%), receiving incentive 
program payment (17%) 

 
Reviewing the demographic survey question 
results, a summary can be drawn that early 
adopters of PV systems fall into the higher 
income bracket, typically have a post-graduate 
degree, have a small household size and are 
aware of and concerned about environmental 
problems and their solutions.  However, this 
early adopters group is a niche market. 
 
As incentive programs, business models and PV 
prices change over time, all with the goal of 
increasing market penetration, the 
demographics of system owners will likely 
change toward that of a median income, 
education level and household size.  These 
“early majority” consumers will be characterized 

by customers who are more wary of new 
technologies.  They are following in the 
footsteps of the early adopters but are more risk 
averse.  Technology issues, such as 
maintenance and anticipated performance, 
marketing issues, such as messaging, and 
processes, such as interconnection and 
incentive applications, need to be improved just 
a little bit more to retain their interest and meet 
expectations.  Knowing the details of the 
experiences of the early adopters – what worked 
for them and what didn’t will aid in making the 
adoption process for the early majority easier 
and smoother. 
 
To move into a broader demographic section of 
the U.S. population and facilitate a wider 
adoption of residential solar systems by the 
early majority, the survey results point to the  
importance for homeowners to have access to 
credible information on solar technologies  as 
well as contact information for qualified 
installers.  Peer reviewed websites that allows 
for customer to post reviews of installation 
companies, can be extremely helpful for 
homeowners who want to make sure they chose 
knowledgeable, skilled integrators for their 
system.   
 
Furthermore, system reliability needs to be 
improved.  Anecdotal or direct evidence of a 
unexpected level of maintenance will limit their 
acceptance and participation in the market.  
There are also a number of distinct  “processes,” 
from the decision to move forward with a PV 
system to the various applications to the 
incentive program and interconnection.  Inter-
industry communication between solar installers, 
manufacturers, utilities and incentive programs  
could be mutually beneficial to all parties, 
including the homeowner.  Ultimately, the 
consumer needs a seamless process, one which 
is most likely met through the all-service PV 
installer, who manages the entire process to 
help ensure a simplified, smooth customer 
experience.   

 
The quality of the equipment was a noticeable 
concern for the early adopters prior to 
purchasing a solar system.  Not understanding 
the components of the PV system and how it 
works can add to these concerns.  For the early 
majority, especially, it will be important for 
information outlets, installers, vendors, sales 
personnel and utility customer support to 
educate the consumers thoroughly on how a PV 
system works and what they can and cannot 
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expect from it.  For example, if a PV system 
does not have a battery back-up system it will 
not provide power during a blackout.  Similarly, 
system performance expectations needs to be 
made clear to provide the customer with a 
realistic expectation. 
 
Financing and continued maintenance costs are 
among the top concerns of customers prior to 
purchasing a PV system.  While a focus on 
alleviating environmental concerns is a proven 
strategy for the early adopters, the early majority 
is more likely to be interested in the economic 
benefits, such as a lower utility bill and a 
“payback.”  
 
At this time, there is a disparity in both 
information and market activity between states.  
Unlike hybrid vehicles, which are available 
everywhere with a high degree of awareness 
and pricing information, PV systems are not.  
California and handful of other states are 
installing tens of thousands of systems, while 
the majority of states are installing tens.   This  
skewing is unlikely to change and each state 
market will be at a different “stage” – ethics 
driven versus economically driven.  Clearly the 
latter is desired, as PV systems become 
financially comparable decisions to that of other 
environmental or technological products.  
Knowing the stage of market development and 
the characteristics of technological adoption  will 
help both incentive program managers and the 
solar industry develop successful strategic 
outreach that resonates with consumers of all 
types. 
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Future Steps 
The customer incentive program survey and the 
collected data are valuable not only for the 
analysis and the report but acts as a baseline for 
future reports as well.  The data collected on 
residential solar system first adopters will be a 
comparison tool for data on the second 
adopters.  Furthermore, while six states were 
covered in this initial survey there is potential for 
a geographically wider reaching survey.   
 
This report did not include a lot of the cross-
tabulations of survey response data, which 
leaves room for a second version that would 
allow for a deeper analysis reaching further 
conclusions about solar incentive programs.   
 
The solar incentive programs themselves are an 
evolving process on a learning curve and it 
would be interesting to conduct this same survey 
at a later date to measure the changes in the 
administration of the programs.  As with all 
learning curves there is an initial adoption 
process before the processes are streamlined.   
 
The undeniable growth of the solar industry will 
provide a multitude of opportunities for further 
research on residential PV system owners, 
potential buyers and the very early adopters who 
are now becoming seasoned solar system 
owners.  We welcome collaborations with other 
research entities on these projects.  
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Appendix 
Survey questions 

 
The following survey questions are the originally 
devised questions.  Some incentive program 
managers asked us to amend the questions 
slightly to adjust for appropriateness to their 
specific states.   
 
 
 
  























 

 
 
 
 
 
 
PV Capacity Methods  (2008) 
This report catalogs the statistical 
methods used to measure the 
relationship between peak 
electricity and solar PV output; 
compares all the methods in 
three case studies for three 
electric utilities; and documents 
the results from a 2007 workshop 
on the topic with utilities, industry 
and other stakeholders.  

Utility Solar Business Models 
(2008) 
While renewable market 
requirements are driving current 
solar investment, business 
opportunities are emerging for 
utilities to become involved in the 
solar value chain. This report 
highlights utility solar business 
models that provide value-added 
solutions for utilities, customers, 
and the solar industry.  
 
Solar Fact Finding Mission to 
Germany: Report for Utility 
Decision Makers (2008) 
Thirty-five U.S. utility decision 
makers traveled with SEPA to 
Germany in June 2008 to 
examine how they can emulate 
the success of German utilities in 
integrating large quantities of 
solar electricity into a national 
utility grid without creating 
transmission bottlenecks, system 
quality distortions, or scheduling 
issues. This report summarizes 
the findings for other US utilities.  

Electric Utilities and Solar: A 
Market Review (2008) 
This utility solar market report, 
which includes the solar 
integration rankings, discusses 
future solar market development 
issues that have arisen in 2007 
and 2008, and their implications 
for utility involvement in solar.  

Utility Solar Procurement 
(2009) 
This report identified best 
practices for traditional utility solar 
procurement (RFPs/PPAs) and 
innovative new acquisition 
methods that may present cost or 
efficiency solutions for both 
utilities and the solar industry. 

 
Decoupling Utility Profits from 
Sales: Issues for the 
Photovoltaic Industry (2009) 
The reduced sale of electricity 
creates an inherent problem for 
electric utilities in maintaining 
long-term operating revenue, 
especially as the solar industry 
expands. Decoupling is a 
regulatory policy option that can 
change the way utilities recover 
revenues to adjust this 
disincentive. This decoupling 
white paper introduces the 
concept into the solar community, 
explaining what decoupling is, 
and defining the different types. It 
includes a case study showing 
how solar market development in 
the future might affect utility rates 

under decoupling. 
 
Distributed Photovoltaic 
Generation for Regulated 
Utilities (2009)  
This analysis looks at both the 
regulatory and practical issues 
surrounding the installation of 
utility-owned distributed 
photovoltaics by investor-owned 
utilities.  
 
2008 Top Ten Utility Solar 
Integration Rankings (2009) 
In early 2009, SEPA conducted a 
nationwide survey of utilities to 
find out how much solar electricity 
was integrated into their service 
territories through the end of 
2008. The resulting annual report 
crowns the most solar integrated 
utilities in the United States and 
discusses the number of 
announced solar projects to date. 

 
Utility Solar Tax Manual (2009) 
In 2008, Congress extended the 
federal solar investment tax credit 
for eight years and removed the 
utility exemption, allowing 
regulated investor-owned utilities 
to utilize the credit.  This manual 
provides detailed explanations of 
the tax provisions related to the 
bill, as well as exploring other tax 
issues such as Clean Renewable 
Energy Bonds, and unique 
business tax structures and 
issues. 
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