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Bridging the Chasm
THE NEED FOR RESIDENTIAL SOLAR INCENTIVES
TO BE FULLY INCLUSIVE
ABSTRACT
The question being addressed here is whether the current set of renewables policies, as applicable to residential solar PV
deployment, is too narrowly focused. It is contended that the majority of existing incentives are applicable to only subsets of the
population – specifically those with either high incomes, or good credit ratings or who are home-owners.
The paper describes the broad social groups that make up contemporary US society, details the current policy set, and looks at
research into potential bias in solar PV adoption.
The paper finds that there does appear to be material bias in the current policy set, and investigates potential avenues for
rectifying that bias. Doing so would enable policy goals for residential PV deployment to play its part in the significant renewables
component to energy supply over the coming decades.
Both federal, state and local policy will be assessed, but the focus is on the local specifics of the situation in the state of Hawaii.

INTRODUCTION
Public policies, and public monies, have been directed for a number of years towards the goal of accelerating the development
of the nascent solar photovoltaic energy (PV) sector. A significant element in those efforts has been to stimulate take-up of
residential solar PV. These efforts have been directed through a variety of incentives, rebates and finance options – and at
federal, state, municipal and local levels. But for the goal of public policy to be realized (taken to be a significant penetration
of solar PV generation into the US residential energy market), engagement with the whole social spectrum, across all income
groups, will be essential.

GENERAL STATEMENT OF POSITION
The evidence reviewed here suggests that the current policy mix is heavily slanted towards subsets of the population – high
income groups, homeowners and those with good credit ratings. While this has been of benefit in tapping the ‘early adopter’
segment of the population, it is the ‘early majority’ who now need to be engaged – the critical chasm in ensuring technological
adoption is successful.
The time therefore seems overdue for a reworking of policy measures, to ensure the trajectory of solar PV adoption isn’t broken,
and that the solar generation capacity is delivered on the scale envisaged.
This can be achieved by applying existing resources through a better designed policy set, rather than by funding additional
resources. Existing schemes, which have been identified here, could serve as good examples of how a wider participation in
solar PV generation could be achieved.
The benefits of broader adoption of solar PV will drive forward a number of other policy goals – the wider public engagement
with clean energy issues, the promotion economic independence for those on lower incomes, the creation of community-based
jobs and the strengthening of communities.
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CONTEXT OF THE ISSUE
THE DRIVERS FOR CLEAN ENERGY STRATEGY
While the impetus for the transition towards renewable energy sources came initially from concerns over the climate impact
from fossil-fuel sourced greenhouse gas (GHG) emissions, the debate has been substantially reframed in the last 5 years. The
security of US energy supply; the importance of the clean energy sector to the US and global economies; the cost escalation for
non-renewable energy sources – all have become increasingly dominant themes in the debate over the place of renewables in
US energy policy.
This is relevant, because issues surrounding climate change have become strongly politicized, in a way that issues over energy
security and economics have not. Because of this recent wider framing of the clean energy issue, it seems likely that the drive
towards clean energy will remain a cornerstone of US energy policy.
THE PLACE OF SOLAR PV IN NEW ENERGY MIX
Solar PV is a critical component of the clean energy future of the US. The solar resource of the US is vast – the largest of the
nation’s renewable energy sources – with a theoretical capacity, utilizing current PV technology, of 206,000 GW (gigawatts)
(National Renewable Energy Laboratory (NREL), 2009, pp3). That compares to the current installed electrical capacity – from
renewable and non-renewable sources – of 1,140 GW in 2010 (Energy Information Administration (EIA), 2010, Table 1.2). The
US government recognizes the importance of tapping this potential; the DOE projected recently that 14% of US electricity needs
will likely be met by solar technology by 2030, rising to 27% by 2050 (US Department of Energy/ National Renewable Energy
Laboratory (DOE/NREL), 2012, pp19), as part of the SunShot initiative to reduce solar costs (US Department of Energy/ National
Renewable Energy Laboratory (DOE/NREL), 2012, pp20).
The bulk of this projected solar generating capacity (632 GW PV) is seen as coming from PV installations rather than CSP (83
GW). In part this is because PV panels are more adaptable – they can make use of both direct and indirect scattered sunlight,
allowing them to harvest useful the sun’s energy under less-than-ideal conditions. But PV panels are also significantly easier to
install, being more lightweight, and easier to maintain, with no moving parts. This makes PV useful across a wider geographical
range, and for both residential and commercial installations, in addition to utility deployments; CSP, by comparison, is effectively
restricted to utility-scale installations.
THE BENEFITS OF DISPERSED (RESIDENTIAL) SOLAR VERSUS UTILITY-SCALE PV
The in situ deployment of solar PV, onto the rooftops of premises where the electricity will be used, has several advantages over
remote utility-scale installations. Transmission losses, estimated at up to 7% (US Energy Information Administration (EIA), FAQ)
are avoided, as are costs associated with land use for the new renewable systems. There is no need to purchase additional land
for rooftop PV installation, and no potential for land use conflict.
Additionally, the deployment of solar PV ‘on premise’ can potentially effect a socially-catalyzing action – making the benefits
of renewables more visible and concrete to the wider community. It can also empower the adopters, by increasing their energy
self-sufficiency, and reducing their utility bills.
However, the current level of installed PV capacity is low – only 4 GW (Energy Information Administration (EIA), 2010, Table
1.2), as of 2011, compared to the 600 GW that has been suggested as being required over the next 4 decades. Nationally,
only 214,000 households (around 0.2%) (Solar Energy Industries Association(SEIA), 2011, pp3) have installed rooftop solar PV,
implying that a 100-fold growth rate will be needed.
This points sharply to the need for a rapid move to broader and deeper solar PV penetration, across all sectors, if the transition
to clean energy is to be realized. Such a broadband effort to boost solar PV capacity, in turn highlights the critical importance of
the issue of maximizing social inclusiveness, when designing solar energy policy.

2
www.rpdelio.com

BRIDGING THE CHASM

WHITE PAPER
CURRENT POLICY SOLUTIONS
THE GENERAL POLICY RESPONSE (FEDERAL & STATE)
As would be expected from the devolved polity of the US, there has been some divergence between renewables strategy at
state and federal levels. Additionally, there has been a particular diversity to the policy responses by individual states. Some
have pursued extensive programs of incentives and support for renewable energy production (such as California), while others
have made minimal efforts. Hawaii has been one of the states at the forefront of measures to assist the rollout of renewables
(Database of State Incentives for Renewables and Efficiency (DSIRE), 2012).
Federal incentives have generally sought to accelerate renewables deployment through supply-side measures – such as tax
credits and grants for manufacturers and developers – in addition to the recent clean energy stimulus (funded to $67 billion over
the period 2010-2012). State-sponsored efforts are based around Renewable Portfolio Standards (RPS), which seek to achieve
locally-mandated targets for renewables. These are often implemented through market-based mechanisms, such as the trading
of Renewable Energy Credits (RECs). States have also enlisted a variety of demand-side incentives to pull in the early adopters of
the residential sector, and so seed the renewable energy market.
THE DETAILED POLICY RESPONSE FOR ADVANCING RESIDENTIAL SOLAR PV
Solar PV costs may be continuing to fall, but the unassisted outlay for a typical 5kW system is still $20,000 to $30,000.
Naturally enough, unassisted outright purchasers of solar systems are restricted to the highest income groups, with high
disposable incomes, savings, and ability to access credit on good terms.
Because of this high initial cost and the length of pay-back time – which act as barriers to the adoption of PV – government
agencies have sought to stimulate demand by making the up-front costs more tenable to consumers. The most relevant
measures are outlined below, together with the groups that can most readily access them.
FEDERAL
Financing Programs: A number of government agencies offer finance options which cover improvements to residential energy
efficiency, or the installation of renewable energy systems, including solar PV. All (except item 4) are secured directly, or
indirectly, against the residential property being improved. Most are financed at market rates:
>> Fannie Mae Corp: Conventional mortgages and Residential Energy Efficiency Improvement Loans.
>> Federal Home Mortgage Loan Corp: Conventional mortgages.
>> US Department of Agriculture (USDA): Rural Housing Service, Rural Business-Cooperative Service,
Rural Utility Service loans.
>> Department of Energy (DOE): Energy Savings Performance Contracts, State Energy Conservation and
Weatherization Assistance.
>> Department of Housing and Urban Development (HUD): Energy efficiency mortgages for FHA 203(b) and (k) insurance
program. Special HOME, HOPE VI, and Title I programs for energy efficiency and solar systems (with limits)
>> Environmental Protection Agency (EPA): Energy Star-Rated Home, Energy Star-Rated Building
>> Small Business Administration (SBA): 7(a) Std Small Bus. Loan, 7(a)-12 Energy Loan Program,7(m)
Personal Tax Credits: For those who are liable to federal taxes, the government offers credits and exemptions for the tax year
in which costs were incurred:
>> Residential Energy Conservation Subsidy Exclusion: This provides for 100% exemption from tax for any energy
conservation subsidies that a federal tax-payer receives from the utility. This covers solar water and space heating, and may
include rebates for solar-electric (PV) systems, though this remains a subjective interpretation.
>> Residential Renewable Energy Tax Credit: This provides for a 30% tax credit against expenditure on a range of residential
renewable and efficiency technologies, including solar PV, that a federal tax-payer incurs.
The Need for Residential Solar Incentives to be Fully Inclusive 
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STATE INCENTIVES
Financing Programs
>> GreenSun Hawaii: This is a credit enhancement program that taps into ARRA funds. By providing a loss reserve pool for
creditors, they can then provide loans to qualifying customers at reduced rates. The loans, which are secure on the improved
property, can be used for a range of renewable and energy efficiency measures, including the installation of solar PV.
>> Property Assessed Clean Energy (PACE) Financing: These are an innovative form of financing, which seek to defray
upfront costs without recourse to private lending. Instead, local government agencies set up land-secured financing districts,
and issue municipal bonds to raise funds. These funds can then be accessed by property owners. The loans are recovered
by a property lien, paid through an addition to the property tax bill. However, because of legal uncertainty over the position of
mortgage lenders, these are currently in abeyance, nationally and in Hawaii (see ‘The Problem with PACE’ below).
Tax Credits
>> Solar and Wind Energy Credit (Personal): This is a state tax credit of 35% of the total cost of installing a solar PV system,
capped at $5000, for residential income tax payers.
Performance Incentives
>> Hawaii Feed-in Tariff: For installed PV systems, the three investor-owned Hawaiian utilities are obliged, by the state, to pay
for the electricity that their customers have produced. This Feed-In Tariff (FIT) is fixed at a rate of $0.218 per kWh, for 20
years, for residential PV systems.
LOCAL INCENTIVES
Financing Programs
>> Honolulu Solar Roofs Loan Program: This is a program restricted to Honolulu City residents, offering zero- or low-interest
loans to low income owner-occupiers, which can be used for installing solar PV.
Third party solutions (Leasing/PPAs)
In the last few years many states, including Hawaii, have enabled the entry of third-party suppliers of PV equipment for
residential consumers. These commercial entities provide the solar PV equipment to the householder for a monthly fee, and
either a small, or zero, upfront payment. The third party will either charge a fixed amount per month (Lease) or an amount based
on the electricity the PV system produces (Power Purchase Agreement or PPA).
Third-party Lease and PPA arrangements substantially remove the financial barrier for adopting PV, but they are only offered to
homeowners with high credit ratings. A recent report on solar financing (Shearman and Sterling, 2011, pp4) stated:

“solar providers are currently minimizing this credit risk by generally requiring that
homeowners have excellent credit (e.g. FICO scores of 700 or above) to qualify for a
lease or PPA”
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THE PROBLEM WITH PACE
Property Assessed Clean Energy Finance (PACE), identified above, offers an innovative route to renewable energy financing.
Local financing districts raise funds for energy improvements, and homeowners pay back loans through a property-assessed
tax. But PACE schemes have been put on hold in Hawaii, and in most other US states. The cause is an agency tangle between
the DOE (which has promoted PACE) and the Federal Housing Financing Agency (FHFA), which regulates Fannie Mae, Freddie
Mac and the Federal Home Loan Banks.
The FHFA has determined that the property-assessed tax (or lien), which results in priority claim to a property over that of the
mortgage-lender, raises safety and soundness concerns. They made a statement in 2010 which said that PACE programs,

“present significant risk to lenders and secondary market entities, may alter valuations
for mortgage-backed securities and are not essential for successful programs to spur
energy conservation.”
The issue is now under judicial review, after lawsuits against the FHFA were issued by local governments and the Attorney
General of California. PACE-financing solutions may remain off the table for some time, although there is now a bill in Congress
(The PACE Assessment Protection Act (H.R. 2599)), which may clear up the uncertainty.

DEFINING SOCIAL GROUPS
INCOME GROUPS
Income groups are generally defined with respect to the Median Family Income (MFI) for the area being assessed, usually on
the basis of deciles (10%) bands of the MFI. For the purposes of this discussion, we will use the following categorization, which
matches that used in the report to Congress by the Federal Reserve (Board of Governors of the Federal Reserve System, 2007).
The following table was constructed from data available from the US Census Bureau (US Census Bureau, 2010, Table HINC-01).
Median Family
Income Range

Percent Households
in Range

Cumulative %
Households

Up to 50%

29.2%

29.2%

—

$24,722

Moderate low income

50% to 79%

12.5%

41.7%

$24,773

$39,556

Middle income

80% to 119%

16.7%

58.4%

$39,557

$59,334

High income

120% or more

41.6%

100.0%

$59,335

—

Low income

Dollar Range
(2010 terms)

Table 1: Definition of income groups by proportion (%) of Median Family Income and by 2010 US Dollars, and the
proportion (%) in each income band.
Median Family Income across the US in 21010 was $49,445. MFI is a standard measure for the purpose of income
assessments, used, for instance, in assessing qualification for low-cost loans by Honolulu City (Honolulu City Government,
2011). That scheme defines an income of 80% or less of MFI to be low enough to qualify for City assistance. Using this criterion
as a low income threshold would place 41.7% of US households into the low income group.
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CREDIT RANK GROUPS
Credit ratings are scored by a number of agencies, but the benchmark with the longest duration is the FICO score, calculated
by the public credit ratings company, Fair Isaac Corporation. This scores individuals based on a number of factors, relating to
income and credit history, to produce a number between 350 and 850. Default rates (such as the 90 day bad payment rate)
correlate to these FICO numbers, as the following table shows (Board of Governors of the Federal Reserve System (FRS), 2007
and Fair Isaac Corporation (FICO), 2009, Figure 1 & 2):

FICO score

Bad 90 (2002)
(FICO, 2009)

Population Proportion in
Range (2009)
(FICO, 2009)

Cumulative Population
Proportion (2009)
(FICO, 2009)

Change in Population
Proportion (2005 to
2009) (FICO, 2009)

Interest Rate for
30-year mortgage
(2007) (FRS, 2007)

< 499

—

5.5%

5.5%

+1.0%

500-549

—

9.0%

14.5%

+1.0%

550-599

43.0%

10.0%

24.5%

+1.0%

600-649

11.0%

10.0%

34.5%

-1.5%

8.9

650-699

4.0%

12.5%

47.0%

-1.0%

7.3

700-749

2.0%

13.0%

60.0%

-1.0%

6.2

750-799

0.5%

22.5%

82.5%

0.0%

6.0

800 >

0.2%

17.5%

100.0%

-1.0%

9.5

Table 2: Bad debt (default) rates and mortgage interest rates per FICO scored bands, plus the proportion of the population
in each band, and shifts between FICO bands, from 2005-9.
It can be seen that default rate above 2% attracts a considerable risk premium (130 to 350 basis points on the interest charged).
For the purpose of this discussion, a FICO score of less than 700 can be considered a bad credit rating, a score of 700 or higher
can be considered good credit ranking. Expensive credit is a significant factor in raising the cost of financing PV solar, where it
cannot be purchased outright.
The table above shows that a bad credit rating that would incur punitive financing expense is held by nearly half (47%) of US the
population. It is also apparent that the credit score trends have shown a downward shift, for the bad credit group, between 2005
and 2009, presumably in response to increased defaults associated with the Great Recession.
RESIDENTIAL GROUPS – HOMEOWNERS, PRIVATE TENANTS AND PUBLIC TENANTS
Home-ownership is a major determinant for access to many of the solar PV incentive schemes, offered by federal, state and
local agencies. A direct consequence of the subprime mortgage crisis has been a decline in the proportion of households that
are owner-occupied. The current home ownership rates are 66%, as of the final quarter of 2011, compared to 69% before the
Great Recession (US Census Bureau, 2011, Table 4).
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Quarterly Homeownership Rates and Seasonally Adjusted Homeownership
Rates for the United States: 1997–2011

Homeownership Rate
Seasonally Adjusted Homeownership Rate
Recession

70

Percent

69
68
67
66
65
64
63
62

1Q2011

1Q2010

1Q2009

1Q2008

1Q2007

1Q2006

1Q2005

1Q2004

1Q2003

1Q2002

1Q2001

1Q2000

1Q1999

1Q1998

60

1Q1997

61

Data Source: Current Population Survey/Housing Vacancy Survey, Series H-111, U.S. Census Bureau, Washington, DC 20233
Recession Data Source: National Bureau of Economic Research, Inc., 1050 Massachusetts Ave., Cambridge, MA..

Figure 1: Quarterly Homeownership Rates and Seasonally Adjusted Homeownership R
 ates for the United States: 1997–2011
Of the increasing proportion of households that are tenanted, the vast majority rent from private landlords. The Department
of Housing and Urban Development (HUD), 2009, puts the total number of households living in houses funded under public
programs at a little over 5 million – 4.4% of the all households, and some 13% of renting households. That puts private tenanted
housing at 87% of rented housing stock.
In Hawaii the proportion is smaller – some 5,600 families out of 442,000 households, according to the Hawaii Public
Housing Authority.
RELATIONSHIP BETWEEN INCOME AND CREDIT RANK GROUPS
Low income has a tendency to map onto low credit scores. Data presented to Congress as part of the Report on Credit Scoring
(Board of Governors of the Federal Reserve System (FRS), 2007) shows that 68% of the low income group have a bad credit
rating (FICO less than 700), compared to only 27% of the high income group.
As has already been mentioned, the high finance cost for those with a bad credit rating can be a considerable barrier to installing
solar PV. Additionally, many third party solar PV financing scheme (whether Lease or PPA) stipulate that a FICO credit score
of 700 or higher is required. For example, Solar City, one of the more active companies in providing Lease and PPA contracts,
states that (Solar City, 2012):

“To qualify for financing, you need to have excellent credit
(a FICO score of 700 or greater).”
RELATIONSHIP BETWEEN INCOME AND HOME OWNERSHIP
Low income also maps onto lower home ownership rates. According to the US Census Bureau (US Census Bureau, 2011,
Table 8), only 51% of households with an income below the Median Family Income own their house. That compares to 81% of
households earning more that the MFI.
Conclusion: It can be seen that large segments of the population fit into either the low income, bad credit, or non-home owner
groups, and that there is a considerable section of the populace where there is overlap between two or more of these groups.
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THE PROVISION OF INCENTIVES AND SOLAR PV UPTAKE – EVIDENCE
SOLAR PV ADOPTION AND SOCIAL GROUP – EVIDENCE FROM RESEARCH
It seems likely that many of those in low-income groups will unable to finance solar PV installations, unassisted. It is also
apparent, from the initial overview of incentives, that low-income groups (who are disproportionately of bad credit ratings, nontax payers and non-home-owners) will also be less able to avail themselves of the various governmental incentives (which are
predominantly conditional on good credit ratings, paying significant tax returns and homeownership).
But what is the evidence in practice, of solar PV adoption rates?
Many surveys have indicated that solar PV penetration is indeed skewed towards those with higher income. For example, a
survey by the Solar Electric Power Association (SEPA), (which surveyed 600 participants in six US states) found that most
respondents to the survey enjoyed incomes more than twice the median family income (SEPA, 2009, pp7):

“The leading income trend among survey participants is a combined income of over
$100,000, however a sizable 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 of those surveyed had a household
income of at least two times the national average.”
A more recent study, by Drury et al (2012), has cast further light on this. It covered the impact of third party financing
arrangements in California. Third party arrangements, such as PPA and Leasing, have become an important alternative channel
for PV adoption. As part of their analysis of the relative take-up of wholly owned and third-party owned solar systems, they
concluded that third-party arrangements have broadened the market somewhat (Drury et al (2012), pp689):

“we find that third-party PV products have enticed a new demographic to adopt PV,
likely by reducing or removing several adoption barriers, such as removing the need
to acquire project financing, reducing upfront adoption costs, reducing technology risk
and complexity, and repackaging PV value into a simple monthly bill savings rather than
a payback time on the order of decades.”
They also came to the following conclusions:
>> PV installations are broadly correlated with general homeownership trends, such that PV installations are dominantly
associated with self-owned properties.
>> Below $100k household income, (low and middle income groups) the lower the income, the less likely homes are to
own their own PV systems
>> Only above $200k household income (very high income group) is there a strong correlation between income and
PV ownership
>> Third-party installed systems showed a moderate correlation to income from a lower level – around $150k
This study confirms that only for the very top income groups (only 20% of the US households earn more than $150k annually) is
there a strong association with solar PV installations – whether bought outright or installed by a third party. This is something the
authors specifically addressed (Drury et al., 2012, pp686):
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“...barring the entrance of new PV ownership structures like community solar projects
(DOE,2011b), residential PV markets will be fundamentally limited by regional
homeownership characteristics since renters have little or no incentive to adopt PV or
energy efficiency upgrades.”
But the authors do indicate that the third-party model could offer a useful template for developing further policies to increase PV
penetration (Drury et al., 2012, pp689):

“Policies that enable third-party PV products to enter new markets, or policies that
target similar barriers to PV adoption, represent strong opportunities for stimulating
PV demand in concert with traditional incentives that reduce system costs or increase
revenues.”

“These opportunities frequently represent low-cost or cost-neutral policies that have the
potential to dramatically increase PV demand by enticing new customers to adopt PV
that are associated with a significantly larger population demographic.”
RESEARCH AND INITIATIVES INTO THE ISSUE OF BROADENING SOLAR PV ACCESS
The issue of what policies may ensure that low-income groups gain access to solar PV has been tackled by a number of
initiatives and research groups.
A paper by M. Mendonca, et al. (2009), explores the different models for deploying renewable in two countries – contrasting
the ‘exclusive’ incentives employed in the US against the participatory and democratic incentives employed in countries such as
Denmark (M. Mendonca, et al., 2009, pp379):

“The United States offers the example of the federal tax credits… Compared with
emerging European renewable energy markets, the United States is generally an
exclusive one (Gipe, 2008).... In order to take advantage of these tax credits, one must
have significant tax liability; however, most Americans do not owe enough in taxes to
qualify for the credits.”
According to the Tax Policy Center (2011) the number of Americans eligible for federal tax credits was only 46% in 2011. Most of
the other incentives described previously (see section ‘The detailed policy response for advancing residential solar PV’ above) are
also qualified by the need to be a significant tax-payer, a home-owner, or of a good credit rating. Performance-based incentives,
such as Feed-In-Tariffs, may not make such distinctions. But of necessity, they are only available to those able to overcome the
barriers to adopting PV. This, in effect, restricts these performance-based tariffs to those same groups too.

The Need for Residential Solar Incentives to be Fully Inclusive 
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The authors of the paper contend that (M. Mendonca, et al., 2009, pp380):

“The next phase of market growth will require a revision of existing tax policies to
make them more inclusive or an implementation of new policies that offer citizens
greater access to the market....If U.S. policies continue to limit who can participate
in the market, the full range of benefits offered by distributed energy may not be
fully realized.”
Additionally, they recognize the potential for an important shift in power relationships between consumers and producers,
brought about by distributed generation from renewable sources (M. Mendonca, et al., 2009, pp384):

“the distributed nature of renewable energies offers an entirely different set of social and
economic benefits than do fossil energies.”
A CASE IN POINT – A LOW-INCOME HOUSING PV SCHEME IN NE DENVER
Running from 2007 to 2010, the DOE funded the award of funds to a number of high-visibility solar schemes, as part of its Solar
America Showcases Program. One of the recipients in 2009 was the solarizing of low-income housing in the Whittier Affordable
Housing Project (WAHP), owned by the nonprofit Northeast Denver Housing Center (NDHC). The aim was to demonstrate the
viability of schemes to install solar PV outside of the conventional policy structures currently in place (US Department of Energy
(DOE), Solar Technologies Program, 2011).
NDHC funded its housing through the Low-Income Housing Tax Credit (LIHTC) scheme, and WAHP consists of several multifamily buildings, housing 86 families on low incomes. Most of the residents have incomes of less than 60% of the MFI. A total of
48kW of solar PV systems were installed on 12 buildings, serving 30 families.
This was an innovative project that packaged together several of the important aspects of a socially-inclusive renewable
energy project:
>> A new green-jobs training program was created for low-income residents
>> Newly trained residents assisted in the installation of the PV systems
>> The housing units were already upgraded to a high level of energy efficiency and EnergyStar appliances
>> An energy conservation incentive program was developed to motivate and empower the residents in the conservation of
energy, significantly reducing energy consumption
>> An innovative financial model, was developed, which turned a local government grant into the seed capital for a private thirdparty LLC. This can realize the incentives (in a way that a non-profit organization such as NDHC cannot) and so was able to
offer a PPA to the NDHC and the residents of its property.
>> The project finance wasexpected to be net profitable over the 20-year lifespan, with profits returned to fund future such
schemes
This project not only delivered on the technical aspects of enabling solar PV deployment on behalf of a group (low-income nonhomeowners) who could not otherwise afford it – it also leveraged on the deployment to maximize the social benefits. Awareness
of energy efficiency was raised, a sense of ownership of the scheme was engendered by ensuring resident participation, and
sustainable community jobs created in solar PV installation.
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POSITION INDICATED BY REVIEW OF EVIDENCE
A survey of the range of available federal, state and local solar PV incentives does confirm a bias in favor of their access by a
restricted segment of the population – specifically homeowners, high-income and high-credit groups. Published research into
solar PV adoption, across social groupings confirms that low-income, low-credit rated and non-home owners are relatively
excluded from the possibility of adopting solar PV.
This tallies with the idea that policies that have been designed to move the solar PV market along George Moore’s model of
technological adoption (Moore G. A, 1991, Crossing the chasm). The ‘early adopter’ segment, who have been courted by
government incentives, appear to have been identified as belonging to a restricted set of social groups.
However, in order to escalate the rate of adoption to the levels needed to meet broader clean energy goals, the ‘chasm of
adoption’ must be leaped, to reach the critical mass represented by the ‘early majority. This will require a broader engagement
across all social groupings, especially low-income private tenants who make up the largest segment of those locked out from
current solar PV incentive schemes.

SPECIFIC POLICY RECOMMENDATIONS
>> Hawaii State & Federal: Funds that implicitly bankroll the personal tax credits and rebates, at both federal and state level,
should be shared more equably. The sums accounted for credits should be reduced, in ratio to the proportion of federal taxpayers. Excess funds should be allocated to seed loss reserve funds and grants for PACE and On-bill Finance schemes.
>> Federal: The current agency feuding over PACE must be resolved. The legislation introduced to clarify the position of PACE
and state clean energy laws, The PACE Assessment Protection Act (H.R. 2599), should be expedited, and PACE schemes
re-started at local level.

This would provide access to solar PV for low-income home-owners.
>> Hawaii State: The current docket at the HPUC (from House Bill 1520), to investigate the technicalities of implementing an
on-bill financing arrangement (for energy efficiency and renewables) should be expedited. Legislation to enable on-bill loans
as a financing option for solar PV should be framed a soon as possible.

This would provide solar PV access to low-income home-owners, and private tenants.
>> Hawaii State: Non-profit and public housing property owners should be given grants in proportion to their share of housing
stock. These could be used to part-capitalize third-party investors, who will be able to finance PPA arrangements with the
non-profit, while gaining the incentives the nonprofit is unable to access.

This would provide access to solar PV for low-income public housing tenants.
>> Hawaii & Federal: All incentives offered from solar PV should be conditional on undertaking an energy efficiency survey,
which should be acted upon before installation. The costs for both energy efficiency and solar PV should be aggregated within
any financing arrangement. This would ensure maximal financial benefit and energy use reduction is achieved from each PV
installation.
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Business success is not measured by the executive team’s ability to imagine a winning corporate strategy, but by their ability
to implement that strategy through innovative cross functional initiatives, employing projects to realize these new business
capabilities. By partnering with R.P. Delio & Company companies benefit from the focus and attention that can only come from
a small privately held consultancy, committed to Engineering Program Success. We understand the challenges organizations
face when implementing transformational change. Our client’s success is achieved through our ability to deliver stakeholders
alignment on strategy, initiatives, and scope across the entire portfolio. We bring an unwavering commitment to analytical quality
control, crisp communication, the integration of risk management and our strength in construction estimating.
Our focus is on the development and delivery of a programmatic approach to project delivery at the intersection of renewable
energy, public policy, and electrical utility. We are highly selective in the markets we enter, and leverage being one of the
only privately held firms that can bring a global reach and a local understanding. We believe the challenge for executives
is in the planning, not the executing. Our activities span the full spectrum of facility, technology, process and design. By
understanding relationships and applying entrepreneurship, our vision is helping to build a cleaner, leaner, greener,
brighter better world.
Here is where we add significant value. We help leading companies drive business transformation by providing industry
leading utility integration renewable energy program management and project development consulting services,
methods, financing and tools. We’ve been engaged in some of the largest, highest profile and most effective renewable
energy business transformation programs in US history. You can rely on us to help you develop a well-crafted strategy and
drive a well-executed plan.
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