ADDENDUM P – VALUATION OF SOLAR PANEL ARRAYS
This is an Addendum to the 2013 Mass Appraisal Report Of Statistical Update Goffstown, New
Hampshire For Town of Goffstown Board of Selectmen, 16 Main Street, Goffstown, NH 03045
By Scott W. Bartlett, CNHA, NHCG #455, As of April 1, 2013. The definition of market value,
a description of the cost approach and the income approach, the client and intended users, the
purpose of the report, the certification and assumptions and limiting conditions can all be found
in the report.
“A solar panel is a set of solar photovoltaic modules electrically connected and mounted on a
supporting structure. A photovoltaic module is a packaged, connected assembly of solar cells.
The solar panel can be used as a component of a larger photovoltaic system to generate and
supply electricity in commercial and residential applications. Each module is rated by its DC
output power under standard test conditions (STC), and typically ranges from 100 to 320 watts.”1
RSA 72:61 defines a "solar energy system'' as a “system which utilizes solar energy to heat or
cool the interior of a building or to heat water for use in a building and a system which provides
electricity for a building by the use of photovoltaic panels.”
State of New Hampshire RSA Chapter 72 is titled: Persons and Property Liable to Taxation.
RSA 72:6 states: “All real estate, whether improved or unimproved, shall be taxed except as
otherwise provided.” As indicated above, solar energy systems are defined in RSA 72:61. RSA
72:62 provides for an exemption for solar energy systems. This exemption must be adopted by
each town; therefore, since the Town of Goffstown has not adopted this exemption, solar energy
systems are taxable in the Town of Goffstown.
The Town of Goffstown has assessed solar panels since at least 1988. In 2013, assessed values
ranged from $300 to $9,700 or $300 to $2,700 per kW2, with an average of about $1,700 per kW.
The assessed systems ranged from 0.5 kW to 3.6kW. The assessments were based on an
estimated cost of $3,000 per kW, depreciated for age and condition.
In September, 2013 I became aware of two larger systems being installed. I sent letters to the
two property owners informing them of the taxation implications and provided information on
the Town option exemption. I also sent requests for information to all of the listed owners of
solar panels, including the two new owners, requesting cost and income information regarding
the systems. I received minimal feedback.
I estimated preliminary values of $18,000 for two new systems. These values were used for the
first tax bill sent in May, 2014.
1

Wikipedia The Free Encyclopedia – Solar Panel. Wikipedia Foundation, Inc.
http://en.wikipedia.org/wiki/Solar_panels
2
kW = 1000 Watts
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Receiving no usable data from property owners, I have researched solar energy systems for cost
and income data. I am unaware of any sales of residential properties with solar systems of 4 kW
or more.
Based on my research I have estimated a cost approach of a 5 kW system and an income
approach of a 5 kW system.
Cost Approach
System Size (kW)
4
5
4
5

Net Cost After
Rebates
$8,200
9,025
16,500
13,050

Average
Median

Cost per kW

Source

$2,050
1,805
4,125
2,610
$2,648
$2,330

ReVision Energy
NuWatt Energy
Solar City
Sun Ray Solar

Based on the above table, a typical 5 kW system would have an expected net cost of about
$10,000 to $15,000. This is after State and Federal rebates of approximately 15% and 30%
respectively. The summary below illustrates a cost example of a 5 kW system copied from
SunRay Solar:
20 Solar Modules
Inverters
Racking System
Installation
Sub-Total

$11,000
5,000
4,500
3,500
$24,000

State Rebate
Federal Rebate
Net Cost

- 3,750
- 7,200
$13,050

Using $2,500 per kW, a 5 kW system would have a net cost, new of $12,500. Depreciation and
obsolescence will be discussed below, after the income analysis.
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Income Approach
The income approach can be used to capitalize expected, electrical cost savings. Based on the
information researched in ReVision Energy and SunRay Solar, a 5 kW system would reduce
yearly electric bills by about $1,000 per year. Maintenance includes cleaning on a yearly basis
and replacing the batteries about every six years. I have estimated yearly cleaning maintenance
of about $150 per year and the cost of a replacement battery of about $300. Based on this
information, yearly net savings would be $800 per year.
Yearly Electric Savings
Yearly Maintenance
Battery Replacement
Net Yearly Savings

$200 per kW
$150 per year
$300 every 6 years

$1,000
- 150
50
$ 800

Converting the net yearly savings, or net operating income, to a value estimate is accomplished
by dividing the NOI by a capitalization rate. I have estimated a capitalization rate by using a
simple band of investment. It is expected that, unlike a house, solar panels have a limited life of
25 years and will have little to no resale value at the end of that life. The capitalization rate was
estimated using the rates as shown below:
Discount Rate
Yield Rate
Equity Rate
Effective Tax Rate
Recapture Rate

7.50%
12.00%

@
@

60%
40%

1 ÷ 25 years

Indicated Capitalization Rate
Value Indicated by Income Approach

0.045
0.048
0.027
0.040
0.16

$800 ÷ 0.16 =

$5,000
Or $1,000 per kW

The recapture rate is not typically used in an income approach as it tends to understate the value
of a stream of investment. In essence, the recapture rate allows the investor to get the initial
investment back in addition to the return on the yield rate, the equity rate and the tax rate. Using
the above rate, less the recapture rate, of 12%, the Present Value of a stream of income of $800
for 25 years would be $6,275. By using the recapture rate we are assuming that the asset will
most likely have little to no value at the end of the 25 years and may indeed may a negative value
to remove.
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Reconciliation
There is a large difference in the value indicated by the Cost Approach, $2,500 per kW, and the
Income Approach, $1,000 per kW. In the future, the Sales Comparison Approach could be used
to reconcile the differences; however, due to the scarcity of these types of improvements, I am
unaware of any sales that could be used to estimate a value. The quality of the data used in the
Cost Approach is very good as it is based on cost estimates used to market solar panel systems.
The quality of the income approach data is less reliable. The cost savings are broad estimates,
not based on actual electric bills and actual experience. The development of the capitalization
rate is based solely on my opinion, not on actual bank yield rates for similar projects or on any
market data. Regardless, due to the scarcity of these types of improvements, it is my opinion that
the excessive cost of the systems is still too high to make them economically feasible. The
relatively few systems are testament to this opinion. Depreciation and obsolescence for the Cost
Approach will not be estimated as no further consideration shall be given to this approach.
While the cost to construct is high, this does not mean that a constructed system has no value.
By applying the Income Approach, it is my opinion that the market value of a new or relatively
new solar panel system had a market value of $1,000 per kW as of April 1, 2014. Older systems
will have a lower price dependant on age, condition and use.
In a letter received by the Board of Selectmen from Jonathan Gregory of ReVision Energy, it is
stated that a 5.1 kW system would have an estimated value of $9,500 to $19,000 based on an
estimated savings of $950 per year (“$10 - $20 for every dollar of energy saved”). This estimate
assumes no property taxes. Using my value estimate above of $1,000 per kW and the 2013 tax
rate of $27.11 per $1,000 of assessed value, a new 5.1 kW system would have property taxes of
$139 (rounded up). Adjusting the yearly energy savings by the property taxes would indicate
energy savings of $811 per year. Using the $10 to $20 range, the indicated value would be
$8,110 to $16,220 or $1,590 to $3,180 per kW. As stated above, I am estimating a significantly
lower value of $1,000 per kW for a new, relatively new, system.
The Town’s Assessing records indicate that there are 12 properties that have solar panel arrays
ranging in size from 0.5 kW to 8.6kW. In order to utilize the Vision Appraisal system, kW has
been converted to Watts, a price of $1.43 per Watt has been applied and a percent good (inverse
of depreciation) of 10% (older and under-utilized) to 70% (new) has been applied. The 12 solar
panel systems have an assessed value ranging from $100 to $8,600 and an assessment per kW of
$100 to $1,000.
The estimated value tends toward the lowest end of the range of values. Due to the uncertainty
of the type of property and due to the lack of sale comparables, it is my determination to err on
the side of a modest value at this time. It is my belief that as this industry grows, so too will the
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availability of usable market data. As with all assessed values, the value of this type of property
will be periodically reviewed and adjusted as additional market data becomes available.

Submitted by Scott W. Bartlett, CNHA ___________________________ ________________

Sources:
ReVision
Energy

Solar Energy Economics, Solar Power Calculator,
www.revisionenergy.com/solar-calculator-iframe.php

NuWatt
Energy

Incentives and Costs in New Hampshire, Affordable Pricing and Strong
Incentives, www.nuwattenergy.com/how/new-hampshire

Solar City

www.solarcity.com/residential/solar-pricing.aspx

SunRay
Solar

Example pricing for average home, http://www.spreadthesunshine.com/

Clean
Technica

Study Shows Rooftop Solar Adds Thousands to Home Resale Values,
http://cleantechnica.com/2013/12/17/study-shows-rooftop-solar-adds-thousandst0-home-resale-values

Solar Energy http://solarbatteries.be/en/products/offgrid-solar-systgems-en/grid-solarsystems240kw-5kw
Biocenno
Power

http://www.bioennpower.co/products/24v-20ah-lifeo4-battery-pvc-pack

The Solar
Company

http;//www.thesolarco.com/solar-energy/solar-panels/solar-panel-maintenance

ReVision
Energy

Letter to Goffstown Board of Selectmen from Jonathan Gregory entitled
“Property Tax Exemptions for Solar Energy” received by BOS on
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Summary of Assessments of Solar Panels

Estimated
Size - Watts

Year First
Assessed

% Good

2014
Assessment

5-38-5

8600

2014

70%

$8,600

5-17-1

1000

1988

40%

$600

Roof Mounted Solar Panels

6-28

10000

2014

70%

$10,000

Roof Mounted Solar Panels

7-68

1000

1988

10%

$100

Roof Mounted Solar Panels

7-96A-1

1000

2012

65%

$1,900

Roof Mounted Solar Panels

2010

8-31-2

500

2014

70%

$500

Ground Mounted for Pool Heat

2013

9-30-1

3600

2011

70%

$3,600

Roof Mounted Solar Panels

2010

9-102-2

2000

2013

58%

$1,400

Roof Mounted Solar Panels

11-14-3

500

2014

65%

$500

Roof Mounted Solar Panels

11-22-3

500

2014

60%

$400

Roof Mounted Solar Panels

11-26-4

2000

1988

30%

$900

Roof Mounted Solar Panels

30-53

1000

1988

50%

$700

Roof Mounted Solar Panels

M-B-L-U

Total

$26,700
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Type
Ground Mounted Solar Panels

Installed
2013
2013

