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ABSTRACT
This research paper assesses the economic and fiscal impacts of Hawaii’s solar tax credit-stimulated solar installations. The method entails estimating
the economic effects created by (i) the purchase of a solar system as well as, (ii) of the alternatives foregone. Our study shows that the State receives
full repayment of its solar credit investment in 9-15 years. For each solar credit dollar spent, the State receives $1.97-$2.67 dollars in additional tax
revenues. The fiscal results of the tax credit reported by this research have been replicated in a federal solar tax credit study published by the US
Partnership for Renewable Finance USPRF (2012) that estimates an internal rate of return (IRR) of 10% for the government’s tax credit “investment”
in residential solar systems. The findings of the federal study comports closely with our Hawaii’s estimate of an IRR of 9.5% for residential and 11.1%
for commercial solar systems.
Keywords: Solar Energy, Solar Tax Credit, Internal Rate of Return
JEL Classification: O4

1. INTRODUCTION
Solar system technologies typically use renewable energy in
the form of sunlight to generate electricity (e.g., photovoltaic
panels, abbreviated as “PV”), or to heat water (solar hot water
or abbreviated as “SHW”). These technologies can be installed
at residential or commercial locations as a form of distributed
energy generating systems to reduce the demand for electricity
from centralized, utility-based generating systems. The installation
and use of solar systems decrease Hawai’i’s reliance on imported
oil, gas, coal, and other fossil fuels used to generate electricity
or heat water. As such, installing a solar system has an economic
benefit for both the system purchasers (in the form of lower electric
bills) and the broader Hawai’i community (in the form of reduced
reliance on imported fossil fuels).
The state of Hawai’i enacted a tax credit in 1976 to stimulate
installation of solar technologies1. Since its inception, the solar
credit has been expanded to include other renewable technologies
1

State of Hawaii Department of Taxation (“DoT”), Tax Credits Claimed by
Hawaii Residents (various years), Available from: http://www.state.hi.us/
tax/a5_4credits.htm.
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and increased from its original level of 10% of a system’s cost
to the current 35% level with a cap on the amount of the credit
claimed2. The tax credit for commercial systems is capped at
$500,000 for PV and $250,000 for SHW. Single-family residential
solar systems have caps of $5,000 for PV and $2,250 for SHW.
Multi-family residential solar systems have a cap of $350 per
residential unit.
A federal solar tax credit was introduced in the late 1970s, and
has generally varied between 30% and 40% of system cost. The
federal credit is currently 30%, with no cap on the amount that can
be claimed. Through various programs, rebates for SHW systems
have also been offered in Hawai’i, varying between islands.
Using available data, we calculate the cost of total credit refunds
for SHW systems, which is roughly $126 million (in 2005$) over
the life of the Hawai’i solar credit through 2011. Adding solar
credit refunds for other renewable energy systems would increase
this amount. While the cost to the state is readily tractable, the
potential benefits of the solar credit are less transparent. Relying
solely on the credit cost without also considering the economic,
2

Haw. Rev. Stat.§235-12.
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fiscal, and other benefits, would inevitably lead to non-optimal
policy choices regarding solar credit.
This research paper provides a more complete picture of the
economic and fiscal performance of Hawaii’s solar credit,
showing that their benefits outweigh their costs. Moreover,
data utilized in the study and our analyses suggest that that
solar installations have not detrimentally impacted the utility
nor revenues the State derives therefrom. This study shows that
the solar tax credit is increasingly making solar power a viable
option for Hawai’i ratepayers across the income distribution
spectrum.

•

•

The objective of this research is to assess the economic and
fiscal impacts of Hawaii’s solar credit-stimulated solar system
installations. It entails estimating the economic effects created
by the purchase of a solar system, and also of those foregone
due to its purchase. The net impact is the difference between
the economic effects and derivative fiscal effects created, and
those foregone. The net impact of the solar tax credit is the
operative measure required for policy makers to assess the
economic and more importantly fiscal performance, of Hawaii’s
solar tax credit.

2. METHODOLOGY
The Hawai’i solar credit affects both the purchase decision, the
economic outcome to the purchaser, and State finances. That is, it
has behavioral as well as economic and fiscal impacts. Behavioral
impacts are measured via observing the relationship between
annual systems installed and the overall credit level for the
corresponding year. Economic and fiscal impacts are the sum of
total annual net impacts, measured as benefits less costs (i.e., what
is foregone) over a system’s life. A solar system is a capital item
with a life greater than 1 year. Thus, its energy saving capacity
and its consequent economic and fiscal impacts extend over a
multi-year life cycle. As capital items with consequent returns
greater than the capital cost, solar systems transform the State’s
credit related expenditure into an investment, not an expense,
with a consequent return that is measured in this research report.
In this study, cost and benefit cash flows for both users and the
state are formulated for the solar systems analyzed. Owners use
electricity generated from the PV system or export the surplus to
the utility. The consumer retail cost of electricity equals the value
per solar system kW electricity generated. Cash flows extend for
30 years (the assumed life of a PV solar system) or 25 years (the
assumed life for a SHW system). The analysis assumes systems
are cash purchased.
Costs and benefits for the respective entities are the following:
• For user or system purchaser:
• Stimulated by a solar system purchase:
• Costs include system purchase and installation costs,
and required maintenance costs over a system’s life.
• Benefits are the value of fossil fuel-free energy generated
using sunlight, any tax savings from depreciation
deductions and solar tax credits received.

Foregone by a solar system purchase:
• The cost of purchasing the utility-generated equivalent
amount of electricity a solar system generates over its
life after installation.
• The benefit of using solar system purchase dollars for
alternative expenditures.
For the State:
• Stimulated by a solar system purchase:
• Costs are the solar credit refunds the year the credit is
taken and lower tax revenues due to any depreciation
expenses (commercial systems only) that reduce a
purchaser’s tax liability in subsequent years until a solar
system is fully depreciated.
• Benefits are the increased level of tax revenues by virtue
of increased local economic activity from consumer
expenditures generated from the substitution of local
sunlight for imported fossil fuels for energy.
• Foregone by a solar system purchase:
• The cost is the loss of the stream of tax revenues
generated by a solar system’s substitution of local
sunlight for imported fossil fuel for energy.
• Benefits are the use of credit monies for alternative to
credit refund expenditures the year credit is taken and
any tax decreases due to depreciation deductions in
subsequent years.

Based on these cash flows, the economic and fiscal performance
of the solar credit is measured3 for each system type.
Cost and benefit cash flows allow determination of final
demand amounts over the life of a system. Multiplier effects
are estimated from final demand using the 2007 Hawai’i State
input/output model. The analysis does not account for changes
in consumer expenditure when a solar system is purchased that
could lead to economic leakages from Hawaii’s economy. On the
benefit side of the solar credit impact accounting, it is assumed
that all expenditures on solar systems are for Hawaii-based
products and services. On the cost side of the solar credit impact
accounting we assume equivalent monies expended on consumer
goods in the year of installation offset the investment in the
solar system. These assumptions posit that the percentage of a
system cost represented by monies to the solar manufacturers
is no more than the percentage of monies to consumer goods
manufacturers. Due to the large local labor component required
for a solar system installation, it seems reasonable to posit that
the portion of expenditure going to mainland-based companies
for a solar system installation is less than that for consumer
goods assumed foregone. It is important to note that leakages
for any reason not accounted for in this analysis reduce the net
economic and fiscal impacts of credit-simulated solar system
installations.
3

Economic and fiscal performance measures are deterministic once variable
values are specified. A change in any variable value could result in changes
in the value of performance measures reported herein. Thus, issues about
any performance measure reported herein should refer back to the variable
values. It is noteworthy that the performance measures are not the measure
of the true impact of policy. The policy context of the solar credit program
over its existence relates to State energy goals, not performance measures
per se, which are incidental to solar credit policy.
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Figure 1: Solar hot water systems installed as a function of total
credit level5

Analysis economic impact variables measured in this study
include:
• Indirect and induced output (sales);
• Employment or jobs; and
• Labor income.
General excise tax revenues generated by the purchase decision
are measured on economic output (i.e., direct + indirect + induced
output) and income tax revenues on labor and corporate income
over the life of a system. These amounts, together with the solar
credit cost plus the depreciation cost for commercial PV systems
to the state, allow the determination of the net fiscal impact to the
state of the solar credit program.
Systems analyzed include:
• Residential SHW (234 kWh per month energy savings);
• Residential PV (5.27 kW nameplate capacity); and
• Commercial PV (118 kW nameplate capacity).
Detailed information regarding system parameters, assumptions,
and other variables are presented in Appendix 1. Results are
generally reported on per kW and/or per system basis for PV
systems, and per system basis for SHW systems.

3. RESULTS
3.1. The Relationship between Tax Credits in Hawai’i
and SHW Installations

Figure 1 shows the relationship between the solar credit and the
number of SHW system installations. Data is available from 1977
to 2011. Figure 1 shows a clear, statistically significant relationship
between the credit level and the number of systems installed - the
higher the credit, the more systems installed. This relationship is
due not only to the fact that the credit lowers the net cost of a solar
system leading to more sales, but also due to other market signals
sent by the State by virtue of a substantial credit4.
Given the relationship between the solar credit level and the
number of systems installed, it is noteworthy that for each solar
system installed in Hawai’i, there is a potential Federal tax
reduction to the purchaser of 30% of the cost of a solar system.
If a reduction or elimination of the State tax credit reduces the
number of system installs, this will lead to a reduction of these
Federal dollars circulating in Hawai’i’s economy with direct and
multiplier economic and fiscal consequences.
The relationship between the solar credit and SHW system
installations reported above has persisted over the long term
(i.e. the past 35 years). The analysis thus assumes that this will be
4

Inclusion into the analysis of a time variable measuring awareness of the
technology with simultaneous system price decreases leading to uptake
over time, proved statistically insignificant. Inclusion of average residential
electricity prices into the analysis while statistically significant in one
specification was not in others. More importantly, inclusion of either of
these variables did not change the coefficient of the credit variable, which
remained statistically significant in all specifications. The credit level at
least for SWH systems is the most significant factor impacting the uptake
of these technologies.
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the case at least over the near-term. It seems reasonable to posit
that the significance of the impact of the solar credit would be less
for solar electric then SHW because of significant price declines in
solar electric technology that have not occurred for SHW systems.
An equivalent data set for solar electric installations (as is available
for SHW systems) do not exist to investigate this relationship.
Nonetheless, the analysis assumes that the relationship between the
credit level and the number of installations holds for solar electric
systems as well as SHW systems for purposes of this analysis.
While tractable, this analysis makes no attempt to determine
the optimal credit level. For any such determination it would
be necessary to specify the objective function and its related
constraints from a policy maker’s perspective. Determination of
an optimal credit level is not necessary to assess any net benefits
of the solar credit at its current level.

3.2. Tax Credit-stimulated Solar System Cash Flow
Determination5
•
•

Tables 1-3 show the variables and variable values used to project
cash flows from solar systems for each type of solar system.
Estimated cash flows with the solar credit stimulated
purchases, those forgone due to solar credit stimulated
purchases, and the net overall cash flow situation due to solar
credit stimulated solar system purchases for commercial PV
systems are shown in:
• Tables 4-6 for residential SHW systems
• Tables 7-9 for residential PV systems
• Tables 10-12 for commercial PV systems.

The analysis results below are derived from these tables.

3.3. Parameters of Solar Systems Analyzed

Table 1 presents the solar system parameters underlying the
cash flow analysis. The data in Table 1 is self-explanatory
descriptive data noting the difference in the types of solar systems
analyzed - SHW and PV. It merits reiteration that SHW system
results are presented on a per-system basis while PV system
results are presented on a per-system as well as per-kW generating
capacity basis.
5

Data from DoT, Tax Credits Claimed by Hawaii Residents (various years),
Available from: http://www.state.hi.us/tax/a5_4credits.htm; and HECO
Demand Side Management Information System Reports. The “Total Credit
Level” includes State and Federal tax credits.
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Table 1: Solar system parameters6
Solar system
SHW (system)
Residential PV (kW)
Commercial PV (kW)

System
Size (kW)
Cost
Average HI
$6,615
5.27
$29,000
118
$442,500

Cost per system or per installed kW
Life
25
30
30

$6,615
$5,503
$3,750

Annual savings per system or per
installed kW
$1,018
$554
$554

Source: Internal calculations. SHW: Solar hot water, PV: Photovoltaic

Table 2: Solar credit economic performance
Solar system

Credit cost per system
or per kW

SHW (system)
Residential PV (kW)
Commercial PV (kW)

$2,315
$1,926
$1,313

Output (sales) generated
Per system or per kW per
Per credit $ per system or
year
kW
$4,105
$44.32
$2,227
$34.69
$2,407
$55.03

Output per system
over life
$102,622
$66,810
$8,522,259

Labor income generated
Per system or per kW per
Per credit $ per system or
year
kW
SHW (system)
Residential PV (kW)
Commercial PV (kW)

$1,245
$672
$736

$13.45
$10.46
$16.82

$31,131
$106,189
$2,604,386

Jobs generated
Per system or per kW per
Per credit $ per system or
year
kW
SHW (system)
Residential PV (kW)
Commercial PV (kW)

Labor income per
system over life

0.038
0.020
0.023

Jobs per system over
life

0.00041
0.00032
0.00052

0.95
3.24
81

Source: Internal calculations. SHW: Solar hot water, PV: Photovoltaic

Table 3: Fiscal impacts and investment performance of the solar tax credit
Solar system

State expenditure
per system

SHW (system)
Residential PV (kW)
Commercial PV (kW)

$2,315
$10,150
$181,468

Revenues
over life
$5,832
$20,010
$484,955

State revenues
Total per system
State revenues per
or per kW
$ credit
2.52
$3,797
1.97
$4,110
2.67

State IRR (%)

Break‑even (years)

9.9
5.4
10.3

9
15
10

Source: Internal calculations. IRR: Internal rate of return, SHW: Solar hot water, PV: Photovoltaic

3.4. The Economic Performance of the Solar Tax
Credit6

Table 2 presents economic performance data of the solar tax
credit. Of the various results presented in Table 2, a measure of
potential interest to policy makers is the performance of the solar
credit with respect to specific economic outcomes. These include
the following.
6

International Energy Agency PV Power Systems Programme, Methodology
Guidelines on Life Cycle Assessment of PV Electricity, notes “The
degradation of the modules results in a reduction of efficiency over the life
time. The degradation rate recommended: For mature module technologies
is 80% of the initial efficiency at the end of the 30 years lifetime. Assume
linear degradation during these 30 years.” Since the modules have 80%
capacity remaining after 30-years they can remain in service or be sold
for their salvage value. To account for this fact, the analysis makes no
accounting of annual degradation to the modules. Consistent with this
assumption, the analysis makes no accounting of module salvage value at
the end of their assumed 30-year life.

•

•

•

Solar tax credits stimulate additional sales in Hawai’i, spurred
by money not sent out of the State to pay for imported fossil
fuels. These additional in-State sales range from $34.69 for
residential solar PV systems to $55.03 for commercial PV
systems, for each dollar spent by the State on tax credits.
Each dollar spent on tax credits also stimulates additional
in-State labor income (i.e., earnings). These additional
earnings range from $10.46 for residential solar PV systems
to $16.82 for commercial PV systems, for each dollar spent
by the State on tax credits.
By sending less money out of the State to pay for oil, Hawai’i’s
economy can support more local jobs. For example, each
commercial PV system analyzed generates 81 new full-time
equivalent jobs over the life of the system.

A noteworthy result for Hawai’i’s labor market, most particularly
for the construction sector, is that for each solar system type
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investigated, dollar credit expenditure leads to a dollar return with
respect to labor income greater than the credit amount expended.
The solar credit expenditure is generating more in labor income
than its dollar cost.

3.5. Fiscal Impact and Investment Return to the State
of the Solar Credit

Table 3 shows the fiscal impacts of the Hawai’i’s solar tax credit
and the performance of the credit when viewed as an investment
by the State. The State receives full repayment of its solar credit
investment in 9-15 years. This is due to the economic stimulative
effects of solar systems substituting sunlight for imported fossil
fuel, and the additional tax revenues earned by the State because
money continues to cycle through Hawai’i’s economy, rather than
being sent out of the State to pay for imported fossil fuel.
• For each solar credit dollar spent, over the life of a solar
system, the State receives $1.97 to $2.67 dollars in additional
tax revenues.
• When viewed as an investment by the State, solar systems
provide a internal rate of return (IRR) ranging from 5.4% to
10.3% over the system’s life.
These results indicate that the solar credit, far from being an
annual expenditure with no subsequent fiscal consequence, is
more accurately viewed as an investment by the State yielding a
significant positive return. That is, over the life of a solar system,
the State gets back in revenues more than it spends in the form of
solar credit refunds. This significant positive fiscal outcome, as
well as the economic outcomes resulting from credit-stimulated
solar system installations, is the result of solar systems substituting
free local sunlight for imported fossil fuel for the entire life of each
system. A solar system’s life extends upwards of 30 years beyond
the year the credit is taken by a solar system installer.
Notably, the fiscal results of the tax credit reported in Table 3 have
been replicated at the national level. A study recently published
by the US Partnership for Renewable Finance (USPRF, 2012)
reported the following7:
• The federal solar tax credit can deliver a 10% IRR to taxpayers
on the government’s initial tax credit “investment” in
residential and commercial solar systems. This result comports
with the Hawai’i IRRs presented above (9.5% residential and
11.1% commercial).
• A $10,500 tax credit for a residential system can provide a
$22,882 nominal benefit to the government over the life of
the solar asset, and a $300,000 commercial solar credit can
create a $677,627 nominal benefit in a similar time period. The
ratio of tax dollars spent to tax revenue generated, based on
USRPF’s analysis, is approximately 2.2. This is similar to the
Hawai’i ratio presented above (2.0-2.7). Hawai’i’s payback
ratio is more favorable due to Hawai’i’s high-energy costs.
• The credit has encouraged a significant increase in job and
installation growth in the U.S. solar industry. “Approximately
90% of the nearly 5,000 megawatts of solar capacity in the
7

US Partnership for Renewable Finances, Paid in Full: An analysis of the
Return to the Federal Taxpayer for Internal Revenue Code Section 48 Solar
Energy Investment Tax Credit (July 12, 2012), Available from: http://www.
uspref.org/images/docs/SC_ITC-Payback_July_12_2012.pdf.
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U.S. today has been installed since the (federal tax credit)
was increased at the beginning of 2006.” Figure 1 presented
above shows that solar tax credits have the same impact on
solar installations in Hawai’i.

3.6. The Impact of Rising Oil Prices and Decreasing
Solar Costs

The results presented in Tables 2 and 3 are based on the assumptions
and parameters noted. Results would vary with changes in those
underlying parameters. The impact of such changes is as follows:
3.6.1. Decreasing solar costs improve the performance of the
tax credit
Historically, solar system cost changes have either moved with
inflation or decreased with time. Since 2002, solar PV costs have
decreased at an average annual rate of −4.62%. SHW system costs
have increased at an average annual rate (3.83%)8, paralleling the
Honolulu consumer price index (“CPI”) (3.34%) over the same
time period. More recently (i.e., from 2008 to 2011), SHW system
costs have decreased (−0.79%), lagging the Honolulu CPI (2.1%).
Decreasing costs mean lower dollar credit expenditure per installed
kW. In 2001, the credit cost to install a solar PV system per kW was
$5,150 (2012 dollars). Currently, the credit cost to stimulate the
installation of a kW of solar PV system capacity for an equivalentsized system is $1,348. In other words, in order to get the same
benefit of renewable energy generating capacity per dollar of
credit expenditure, it currently costs the State approximately 25%
as much as 10 years ago due to decreasing solar system costs9.
Solar system cost decreases are the result of the increased diffusion
of this technology, which leads to technological advances as well as
production efficiencies due to higher production levels. Hawai’i’s
historic progressive policy with respect to the credit has played
a part in the diffusion of these technologies and their consequent
cost decreases.
It appears unlikely that solar PV costs will continue to decline at
the same rate as the recent historic past. A recent report10 found that
U.S. producers have been injured due to dumped and subsidized
imports from China. If significant duties are ultimately imposed,
U.S. production could become more competitive with imports,
but this may also contribute to stalling the decline in solar PV
costs11. Those trends could also be impacted by other Federal
policies. Hawaii lawmakers cannot control these global forces
8
9

10
11

Loudat, PhD, The Economic and Fiscal Impacts of the Hawaii Solar Water
Heating Energy Conservation Credit, prepared for the Hawaii Energy
Efficiency Policy Task Force (March 8, 2002).
The authors acknowledge that while rising oil prices and decreasing solar
costs will improve the performance of the tax credit as described, such
changes would likely simultaneously increase non-credit-driven solar
uptake. Preliminary analyses performed as part of this research process
indicate that while this is the case, the solar credit yet remains the most
significant factor stimulating the uptake of solar systems.
Michaela D. Platzer, U.S. Solar PV Manufacturing: Industry Trends, Global
Competition, Federal Support, Specialist in Industrial Organization and
Business (June 13, 2012).
The 10/11/12 Honolulu Star Advertiser, page B5, reported “U.S. affirms
steep tariffs on Chinese solar panels.”
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that may put an end to the solar PV decreasing cost trend. They
can, however, positively react to this changing trend by instituting
or maintaining policy measures to best achieve Hawaii’s unique
energy goals given its high dependence on imported fossil fuels
for electricity generation.

35%14. If the analysis used the effective credit rate as opposed to
the gross credit rate, fiscal results reported herein would be even
more positive. In other words, fiscal results reported herein may be
conservative and the true cost of the credit could be considerably
less than reported15.

3.6.2. Rising oil prices improve the performance of the tax
credit
Oil price changes will significantly impact analysis results
presented herein due to Hawai’i’s continued significant
dependence on imported oil for electricity generation. Oil price
changes lead to changes in energy cost savings from a solar system,
which directly impact the economic and fiscal performance of
the solar tax credit. For example, with respect to the commercial
solar PV system investigated, an increase in benchmark oil prices
to their previous high of approximately $150 per barrel increases
the State revenue per dollar credit from $2.67 to $3.19, a 20%
increase. The State’s return on investment increases from 10.3%
to 13.2%. Conversely, lower benchmark oil prices would have
the opposite effect.

3.6.4. Impact on utilities and the hypothetical “stranded” utility
customer
The analysis does not measure any impact, positive or negative,
on the local electric utilities or on ratepayers due to credit-induced
solar installations. Reasons include:
• While a solar system user may purchase less electricity
directly from the utility, that decrease may be offset by indirect
purchases by solar system users of electricity required to
produce the goods and services purchased with dollars that
would otherwise have been exported from the State and from
self-generated electricity savings.
• Some net-metered solar systems are oversized, producing
more electricity than consumed by the user. This provides
a direct subsidy to the utility and an indirect subsidy to
ratepayers in the form of free electricity exported to the utility
grid. While it is known that some installed solar systems are
oversized, the extent and degree that this occurs is unknown.
• Without past as well as future solar system installations,
electricity demand would have to be met by utility-generated
electricity greater than what has occurred and what is expected
to occur. If such an increased electricity demand could not be
met by existing utility generating capacity, additional capacity
would have to be added. Such an eventuality would spur the
need to spend more money to operate, maintain, update, or
install fossil generating units. It seems reasonable to posit that
these costs would lead to ratepayer impacts. Any such costs
have not been accounted for in this analysis.
• Negative economic and fiscal impacts due to reduced utility
electricity sales caused by solar system are so insignificant
that they can be ignored for this analysis.

The Hawai’i solar tax credit stimulates the installation of solar
systems. These systems buffer the economic and fiscal impacts of
any oil supply disruption. Supply disruptions can lead to abrupt and
significant price changes to which Hawai’i is especially sensitive
given its high dependence on imported oil. Other than as noted,
this analysis makes no further accounting of the economic and
fiscal benefit of the value of the solar credit mitigating negative
impacts of oil supply disruptions.
3.6.3. Tax credit level changes and the effective credit level
taken
A higher solar tax credit decreases the State’s fiscal benefit for
each system. However, a higher credit also increases the number
of installed systems (Figure 1). This relationship is such that a
higher solar credit would reduce average fiscal benefits on a per
system basis, but increase the total fiscal benefit because of the
installation of more systems. The reverse would also be true; a
lower credit would increase fiscal benefits on a per system basis,
but decrease the overall fiscal benefit because of the installation
of fewer systems.
Solar tax credits stimulated 115,000 residential SHW system
installations from 1977 through 201112. The number of commercial
SHW systems, both commercial and residential PV solar systems
and other renewable energy systems is unknown. The most recent
year for which data are available is 2005, with an average credit
amount refunded of approximately $1,100 per residential system
for individual solar and PV systems13. The average SHW system
installation cost is approximately $6,500 for SHW systems. This
solar credit cost data translates into an effective credit refund rate
of 17%, or roughly half of the gross solar credit percentage of
12
13

DoT, Tax Credits Claimed by Hawaii Residents (various years), Available
from: http://www.state.hi.us/tax/a5_4credits.htm; and HECO Demand Side
Management Information System Reports.
DoT, Tax Credits Claimed by Hawai’i Taxpayers 2005 (December 2007),
Available from: http://www.state.hi.us/tax/pubs/credits/2005credit.pdf.

Blue planet foundation has analyzed trends in recent solar
installations. These trends show that residential households at all
income levels increasingly utilize solar power. This suggests that
it is incorrect to assume that solar installations by one subset of
utility customers will detrimentally leave another subset of (nonsolar) customers “stranded” on the utility grid without access to
the benefits of solar power. In addition empirical data suggests
that solar installations have not detrimentally impacted the utility.

3.7. Other Impacts of the Solar Tax Credit

The economic and fiscal impacts reported in this study are based
on traditional measures of energy savings. But the solar systems
stimulated by solar tax credits can also impact the economy in
broader ways. This is highlighted by the USPRF report on federal
tax credits wherein they note:
14
15

This result may be due to the fact that not all credit claimants take the full
credit amount because they lack sufficient tax liability or do not take the
credit at all.
The Hawaii Counsel on Revenues (9/10/12) reported via a DBEDT study
that estimated the solar tax credit amount for 2012 will be $174 million.
Appendix 3 provides critical commentary about this estimate.
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“Moreover, this fiscal return [on solar tax credits] is independent
of, and additive to the numerous other benefits of solar projects,
including job creation, energy independence, the preservation of
natural resources and the health benefits of cleaner air”16.

fossil fuels were incorporated into the price of oil, the energy cost
savings estimated in this analysis would be significantly larger.
Those larger energy cost savings would further increase the
beneficial economic and fiscal impacts of the solar credit.

These beneficial impacts are even more critical in Hawai’i and
include the following.
1. Each purchase or lease of a solar system represents a long-term
private investment in Hawaii’s energy infrastructure. These
distributed generation assets benefit all Hawai’i ratepayers, by
(i) potentially reducing day time peak demand, (ii) reducing
the need to invest in new utility generating assets, and
(iii) delivering power at (or near) the demand site, thus reducing
transmission losses and relieving stress on grid infrastructure.
2. The fiscal benefits of solar tax credits are “particularly
significant given the increasing popularity of lease and power
purchase agreement (PPA) financing models in the solar
industry”17. Around the country, and in Hawai’i, the PPA and
lease models are accounting for the majority of new residential
PV installations, allowing households at every income level
to benefit from solar cost savings18.
3. Every state tax credit is matched essentially 1:1 by the federal
tax credit. That federal credit represents additional money
flowing into, and cycling through, Hawai’i’s economy. The
inverse is also true; for every State tax credit not issued,
Hawaii loses the benefit of that “matching” credit because
the money flows out of the State in the form of Federal taxes.
4. Department of Business Economic Development & Tourism
reports that the solar industry accounts for “15% of all
construction expenditures in the State”19. A sudden elimination
of the solar credit would likely burden the State and private
sector with immediate and significant economic and fiscal
costs associated with unemployment and other costs related
to retraining displaced workers. Moreover, the solar industry
is becoming a backbone of Hawai’i’s broader energy service
industry. This industry is a key player in developing and
sustaining Hawai’i’s technology sector.
5. Renewable energy systems reduce Hawai’i’s emissions of
greenhouse gases, mercury, and other pollutants from fossil
fuel plants. These benefits extend to ratepayers in the form
of reducing the utility’s environmental compliance costs for
fossil-fuel generation. The same benefits extend to the entire
community in the form of reduced environmental impact.
6. Distributed solar enhances Hawai’i’s energy security, by
providing a hedge against volatile fossil fuel prices.

4. CONCLUSION
Solar credit stimulated solar system purchases have positive
economic and fiscal impacts to the State of Hawai’i when one
analyzes the impacts of these systems over their entire life, not
just the year of system installation when the credit is taken. Life
cycle impacts are the following:
• Solar system use results in annual electricity cost savings of
$554 per installed kW of solar PV systems and $1,018 on
average for SHW systems. This annual savings persists for the
system’s life and is foregone by not installing a solar system.
This annual electricity cost savings is the significant factor
resulting in the positive economic and fiscal created by solar
credit stimulated system installations.
• Average annual life cycle economic impacts of solar credit
stimulated system installations include:
•
Labor income per dollar credit expended of:
• 13.45 for the average SHW system
• 10.46 per kW capacity for residential PV systems
• 16.82 per kW capacity for commercial PV systems.
•
Jobs created over solar system’s life of:
• 0.95 for the average SHW system
• 3.24 for a 5.27 kW residential PV system
• 81 for a 118 kW commercial PV system.
• Fiscal impacts of solar credit stimulated system purchases are
the following:
•
The State breaks even on the solar credit investment in:
• 9 years for the average SHW system
• 15 years for a 5.27 kW residential PV system
• 10 years for a 118 kW commercial PV system.
•
A rate of return on the solar credit investment of:
• 9.9% for the average SHW system
• 5.4% for a 5.27 kW residential PV system
• 10.3% for a 118 kW commercial PV system.
•
Total revenue generated per dollar credit expenditure
over solar system’s life of:
• 2.52 for the average SHW system
• 1.97 for a 5.27 kW residential PV system
• 2.67 for a 118 kW commercial PV system.

Intangible solar credit economic and fiscal impacts arise due to
positive externalities (spillovers) from reduced oil consumption
brought about by the credit. These are reduced air, land and water
pollution and attendant problems including global warming and
acid rain. If the cost of these negative consequences of burning

These solar credit fiscal performance results comport with those
from a national study. They also change with changes in: System
costs improving with cost decreases and vice versa, oil price
changes improving with oil price increases and vice versa, and
credit level changes.

16
17
18
19

USPRF Federal Tax Credit Study, supra n. 5.
i.d.
i.d. (noting that “63% of California residential installations, and more than
80% of Colorado residential installations in the first quarter of 2012” were
based on lease/PPA models).
DBEDT Energy Update (March 2012), Available from: http://energy.
hawaii.gov/wp-content/uploads/2011/08/DBEDT-Energy-Update-Edition2-March-2012.pdf.
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While the cost of the solar credit is tractable and a justifiable
concern of policymakers, assessing this cost without consideration
of the life cycle impacts of a solar system is a gross oversight.
Policymakers and most particularly analysts advising these
policymakers about the fiscal performance of the solar tax credit
need to consider all economic and fiscal impacts of the credit, not
just those occurring the year of installation. Not doing so results in
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conclusions about the solar credit far removed from their economic
and fiscal reality.
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