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This gives the lender

Valuation of Sustainable Buildings Registry Expansion
The National Association of Home Builders (NAHB) encourages lenders to consider requiring the use
of an appropriately qualified appraiser to value green properties, citing the Appraisal Institute as a
solution for training on valuing green properties and in finding an appraiser who is qualified to
understand its real market value.
The Appraisal Institute provides Valuation of Sustainable Buildings registries in the Find an Appraiser
section of the web site. These registries have recently been expanded to include Appraisal Institute
Candidates, Practicing Affiliates, Affiliates and other individuals not affiliated with the Appraisal
Institute that have successfully completed (attended and passed the examinations) the courses in the
residential and/or commercial sections of the Valuation of Sustainable Buildings program (see chart
below).

Valuation of Sustainable Buildings:
Residential Series

Valuation of Sustainable Buildings:
Commercial Series

Introduction to Green Buildings: Principles &
Concepts

Introduction to Green Buildings: Principles &
Concepts

Case Studies in Appraising Green Residential
Buildings

Case Studies in Appraising Green Residential
Buildings

Residential & Commercial Valuation of Solar*

Case Studies in Appraising Green Commercial
Buildings
Residential & Commercial Valuation of Solar*

*Note - Those on the registry have until December 31, 2014 to complete Residential and Commercial
Valuation of Solar to remain on the registry.
**Note – While not a part of the Valuation of Sustainable Buildings Professional Development
Program, we also offer a 4-hour program titled, Residential Green Description Made Easy. For
more information about this program, please contact Jimmy Driskill at jdriskill@appraisalinstitute.org
The Valuation of Sustainable Buildings Professional Development Program’s registry is located on
the Appraisal Institute web site (Residential Registry and Commercial Registry). Placement on the
registry shows potential clients and employers that these individuals have obtained knowledge on this
specialized topic.
If you have any questions, please refer to the Valuation of Sustainable Buildings FAQ or contact
Jimmy Driskill at jdriskill@appraisalinstitute.org.
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•RESNET Announcement
https://www.resnet.us/blog/appraisal-institute-enters-into-agreementwith-resnet-to-produce-the-residential-green-and-energy-efficientaddendum-as-home-energy-rating-report/

Slide 1

•News Flash from Steve Baden..

 RESNET has entered into a sublicense with
the Appraisal Institute to have the rating
report include a completed addendum.
 RESNET has programed its national building
registry to auto-populate the addendum
which the rater then can print out at their
office and present to their clients.
 Details will be sent out to all raters after the
conference.
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RESNET Conference February 2014 - Atlanta, Georgia
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Describing the Green House Made Easy
by Sandra K. Adomatis, SRA

H

ave you ever tried to describe a green
home on the current residential forms? It presents
a challenge and extends the writing time when
using Fannie Mae Form 1004 or AI Reports Form
100. The Appraisal Institute decided there had to
be a better way, and it moved forward to lead the
industry with the Residential Green and EnergyEfficient Addendum.1 The Addendum was created
as part of the Appraisal Institute’s AI Reports Form
100 series, but it can be used with the Fannie Mae
Form 1004 as well. The objectives in creating the
Addendum were to
• provide one central place in a report to describe
green and energy-efficient features;
• standardize the reporting process;
• organize the description and expand the description sections of the residential forms;
• provide a basis for comparable sale selection; and
• proactively anticipate enactment of the proposed
legislation known as the SAVE Act.
Keeping the six elements of green building
in mind—site, energy, water, indoor air quality,
materials, and operations and maintenance—the
Addendum moves through the description of property
features and addresses areas that are not covered
on the residential forms. The main categories,
represented in block format on the Addendum, are
energy-efficient items, solar panels, green features,
location-site factors, and government incentives.

Improved Information
Before the creation of the Residential Green and
Energy-Efficient Addendum, the description of green
or energy features were placed in the residential

forms’ text addendum or not fully described. It usually meant adding a narrative description that would
take time that most residential appraisers could not
afford in this time-driven environment. Underwriters
often overlooked the description because the narrative format was time consuming to read.
Today, the Residential Green and Energy-Efficient
Addendum is the go-to point in the appraisal report
for green and energy-efficient details. The Addendum
organizes and expands the description sections of
the residential forms we currently use. Having one
central place in the report for green and energyefficient items listed in a systematic manner creates
standardization of the description. Fannie Mae and
Freddie Mac created the Uniform Appraisal Dataset
(UAD) to standardize reporting; however, they omitted
energy or green features. How will we track data on
this growing industry if the data is not standardized?
The Addendum’s format provides a more
accurate description of the subject property, and
consequently, a basis for selecting comparable green
sales. If we are not familiar with green or energyefficient buildings, it will be extremely difficult to
choose comparable sales. The Addendum allows a
more thought-provoking analysis of the market data.
Finally, the Addendum is a proactive movement
in regards to the Sensible Accounting to Value Energy
Act, or SAVE Act, which may become law in the near
future.2 The SAVE Act, if enacted, would instruct
federal loan agencies to assess a borrower’s expected
energy costs when financing a house. The first
step in the SAVE Act would require an “E”—energy
costs—to be added to the principal, interest, taxes,
and insurance (PITI) currently used in qualifying a
buyer for a loan; going forward the PITIE would be

1.		 http://www.appraisalinstitute.org/education/downloads/AI_82003_ReslGreenEnergyEffAddendum.pdf.
2.		 S. 1737. To see the bill’s text and status, go to http://www.govtrack.us/congress/bill.xpd?bill=s112-1737.
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taken into account. An average monthly utility cost
would need to be developed and included in the debt
ratio. The second phase of the Save Act would add a
“W”—water costs—to the debt ratio for the average
monthly water costs (PITIEW). The third phase of
the act would add location-based transportation
costs. The Addendum addresses these key points of
the SAVE Act, putting the Appraisal Institute in the
forefront of green valuation.
The first step to competency in green valuation
is education. We can be duped into believing a
property is green or energy efficient if we do not
have the basic understanding of the six elements of
green building. The Addendum is not a systematic
guide on how to appraise or identify a green or
energy-efficient house; however it does reference
documents and information necessary to understand
the shade of green and degree of energy efficiency.
In addition, many tools are available to assist in
completion of the Addendum. This article will
address some of these tools; more information on
appraisal of green buildings is available through
the Appraisal Institute’s education offerings and
its Valuation of Sustainable Buildings Professional
Development Program.3

Addendum Energy–Efficient Items
Section
Insulation

Often, third-party certifiers of green and energyefficient houses refer to a building’s thermal or
sealed envelope, and use door blowers, duct blasters,
and/or infrared cameras to measure the envelope’s
tightness. The appraiser is not equipped or trained to
measure the tightness of the envelope; therefore, the
first item addressed in the Addendum is the subject
property’s insulation. Appraisers can only partially
view the insulation in the attic in most cases. If you
have plans and specifications, you can more accurately describe the type, rating, and the data source.
A house that has a Home Energy Rating System
(HERS) rating will have a paper trail that supports
the rating and provides a wealth of information on
the construction and rating system.4 Appraisers
should ask owners or realtors to have these items

available for inspection. Most parties involved in
the transaction are not aware of how important
these documents can be to the property’s valuing
and marketing.

Water Efficiency
Water efficiency is an important consideration in
many parts of the country where water is scarce and
expensive. As previously mentioned, the SAVE Act
would require the monthly water costs to be figured
into the debt ratios when qualifying a borrower for a
loan. Also, new homes are moving toward reclaiming
of greywater that can be used in other areas such as
landscaping.5 Homes that are being retrofit for energy
and water efficiency will implement water reclaiming
systems. A water reclaiming system is something that
appraisers could easily miss if they do not have documentation or an idea of how to identify such a system.
Rain barrels and cisterns are becoming more
prevalent in an effort to conserve water. (In areas
that do not allow rain barrels or cisterns these items
would not be a consideration.) Cisterns can be easily
overlooked if the appraiser is not aware of the signs that
may identify them, and owners often forget to mention
they have a cistern. The last property I appraised with a
cistern is a good example of this situation. This house
had a concrete deck that was connected to a second
story porch, with what appeared to be a room under the
deck. I could not find a door to this “room,” however.
The owners saw my dilemma and asked if they could
help with something. When I asked what was inside
the four walls, they said a 10,500-gallon cistern for yard
watering. Wow, in a neighborhood where irrigation is
required and water is expensive, this is a real asset. This
feature will become even more important and valuable
if the SAVE Act becomes a reality.

Windows, Lighting, Appliances, and
Mechanicals
Windows, appliances, daylighting, and mechanicals
play an important part in the energy efficiency of the
house. These features alone do not make a house
energy efficient or green. The green or energyefficient house will have mechanicals, fixtures, and
design to ensure the different parts of a building work

3.		 For course and program information, go to http://www.appraisalinstitute.org/education/green_offerings.aspx and http://www.appraisalinstitute.org/
education/prof_dev_programs.aspx.
4.		 The HERS Index scoring system was established by the Residential Energy Services Network (RESNET); see http://www.resnet.us.home-energy-ratings.
5.		 Greywater is domestic wastewater from kitchen, bathroom, and laundry sinks, tubs, and washers. Appraisal Institute, The Dictionary of Real Estate
Appraisal, 5th ed. (Chicago: Appraisal Institute, 2010), 327.

22 The Appraisal Journal, Winter 2012

Residential Appraising

together rather than against one another. This wholebuilding approach will result in lower operating costs.

Energy Rating, HERS, Utility Costs, and Energy
Audit
A house that has been rated by a third-party certifier
will have a home energy rating system (HERS) rating,
which should be less than 100 if the house is energy
efficient. A HERS rating is like a golf score, the lower
the number, the more energy efficient the house. The
net zero energy house indicates the house produces
as much energy as it uses, and the energy production
will be through some alternative source such as wind,
geothermal, or solar. An Energy Star6 or green-certified
house will have a HERS rating. You should verify the
rating by reviewing the paper trail and, ideally, including a copy of the paperwork in the report.
It is important to know the HERS rating for a
typical code-built house in your area. Five years ago,
the HERS rating on a code-built house in my area
was 100; in 2011, it was 85. As the code continues to
implement more green and energy-efficient features,
the certified ratings will become more stringent to stay
above the typical code-built house.
The HERS rating will provide an estimated
energy savings per month for the structure. This
estimate can be used in analyzing the energy
adjustment that might be necessary if comparable
sales do not have the same features.7
Why would the Addendum call for the average
monthly utility cost? The utility cost can be a
measurement of the energy efficiency of the house
and/or lifestyle of the occupants. If you do not have
access to the last twelve months’ utility bills, visit
a free online tool to estimate the energy costs at
http://www.hespro.lbl.gov. This website is user
friendly and accurate if the inputs are accurate.
Try the site using your own house to measure the
accuracy of the tool and to obtain a sense of reliability.
I used it on my house and found it to be accurate
and easy to use. Home Energy Saver Professional
(HESPro) will provide the energy costs from your
local energy company and energy upgrades that
could lower the costs. Do you see some uses for this
site beyond supplying information for the form? Try
using this site in consulting with clients on upgrades

to houses or assisting buyers in understanding the
costs of a particular house.
Energy audits will be a growing business and
one that will bring appraisers business. Incentives
are often offered for energy retrofits to promote this
movement, and retrofits are considered a source for
new jobs. An appraisal order will be one of the jobs
created by retrofits, so be proactive in learning more
about energy audits and energy efficiency.
The Addendum asks if the energy upgrades
suggested in an energy audit were implemented.
If they have been implemented, the form provides
room for a description of the improvements.
Contractors should provide the homeowner with a
complete list of the upgrades homeowners can use
to facilitate a listing, sale, or appraisal. Or better yet,
have the contractor complete an Addendum form
for the homeowner. The Addendum can become
their brag sheet and should be included with the
agreement for listing. Figure 1 shows an example of
how this information can be entered in the EnergyEfficient Items section of the Addendum.
If you have additional energy-efficient items that
are not listed in the Addendum’s check boxes, list them
in the comments section. The large comment section
provides space for an explanation of these features
and additional items. A sample of comments that
might be found in this section is shown in Figure 2.

Addendum Solar Panels Section
Following the Energy-Efficient Items section is the
Solar Panels section. This section provides room
for the description of four arrays. The section looks
rather intimidating and time consuming. It will take
some planning and research to gather the information, but knowing the facts is important to valuing
the array(s). As solar panels decline in price, we
will see more panels per house, making this an
important feature to understand for proper valuation.
The following gives a quick review of the terms and
abbreviations used in the Solar Panel section.
• Photovoltaic (PV) System—An electrical system
consisting of an array of one or more PV modules,
conductors, electrical components, and one or
more loads.8

6.		 For information on Energy Star, see http://www.energystar.gov.
7.		 Sandra K. Adomatis, “Valuing High Performance Houses,” The Appraisal Journal (Spring 2010): 195–201.
8.		 James P. Dunlop, in partnership with the National Joint Apprenticeship and Training Committee for the Electrical Industry, Photovoltaic Systems (Homewood,
IL: American Technical Publishers, 2007).
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Figure 1	Example of Completed Energy-Efficient Items Section in Residential Green and
Energy-Efficient Addendum

• kW—Kilowatt; a unit of power defined as voltage
x current that equals 1000 watts. The size of a PV
system is usually listed in kW terms; for example
a 5040-watt system would be listed as 5.04kW.9
• kWh—Kilowatt hour; a unit of energy that is the
equivalent to 1000 watts for one hour.10
• Module—A PV device consisting of a number of
individual cells connected electrically, laminated,
encapsulated, and packaged into a frame.11

• Source for Production—Most solar systems will
have a customer-owned meter or converter with a
digital display showing the energy produced since
the panel was installed (if the inverter or meter
is the original one) and the energy produced that
day. The inverter or meter is usually found near
the electrical box. Some electrical boxes will have
a sticker that identifies an alternative energy
source is in use.

9.		 Jamie L. Johnson and Geoffrey T. Klise, Solar Electric System (PV) Valuation Model (white paper, forthcoming).
10. Ibid.
11. Dunlop, Photovoltaic Systems.
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Figure 2 Example of Comments in Energy-Efficient Items Section

• Roof Slope—The rise of the slope over 12 inches
results in a roof slope such as 5/12 pitch or for every
12 inches of roof the rise is 5 inches. The slope may
be found on the local property appraiser’s card.
Plans and specifications provide the slope or if
you have a compass or ruler, you can do your own
measurement. The documentation or solar label
inside the electrical box should provide the slope.
• Azimuth—The degree from true north that the
surface of the solar panel diverges from, or simply
stated, the roof’s compass heading. Your IPhone
has a compass and it can be used to determine
the roof’s compass heading at the location of the
solar panel or at your office use the online tool
available at http://tools.solmetric.com/Tools/
roofazimuthtool. This website requires an address
and instantly you will receive a map and the azimuth. If the solar installer has properly completed
the installation labeling, a label should be inside
the electrical box that will provide you with most
of the items listed in the Solar Panels section.
• Inverter—A device that converts DC power to AC
power.12 The inverter typically only lasts around
10 years; therefore, it is important to know the
age of the inverter to develop a net present value
of the energy produced. Most solar panels have

20- to 25-year warranties and estimated life of the
panel. However, the warranties do not usually
involve replacement of the inverter.
If the panels are leased, a copy of the lease should
be reviewed to understand the terms, expenses, and
responsibility of the homeowner. Do not assume the
array is owned. In most areas, permits are required
to install a solar system. In my area, I can obtain
solar permit information from the county’s website.
Ask the owners if they have a regular system of
cleaning the panels to obtain the maximum energy
production, because dust or mold layers can block the
sun’s rays and reduce production. The solar panels will
have a slight degradation in energy production each
year that must also be considered in the net present
value equation. Ask owners how much the system has
saved them since installation. Using their estimated
monthly savings, develop the time it will take the
owners to recoup their investment. These are all talking
points for a good analysis of the solar panels’ value.
The Appraisal Institute recently released its
endorsement of a spreadsheet that will assist in
valuing the net present value of a solar power
system. Sandia National Laboratories in partnership
with Solar Power Electric of Port Charlotte, Florida,
developed the spreadsheet. It will soon be available

12. Dunlop, Photovoltaic Systems.
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online for use by the public. The Solar Panel section
of the Addendum addresses all the items needed to
use this great new tool.
Figure 3 shows an example of how information
can be entered in the Addendum’s Solar Panels section.

Addendum Green Features Section
The Green Features section of the Addendum provides a place for noting any energy rating and the
certifying organization. Only two national certifying
organizations have check boxes in this section, but
space is provided to list the organization’s name if
it is not one of the two listed. There are more than
60 certifying organizations in the United States, the
Addendum could not possibly list them all.13
The green score given by a third-party certifier
will provide a rating indicating the shade of green.
The certifier uses a worksheet to assign points
in various categories. The certification and the
worksheet are important documents to copy and
include in the appraisal report. (Or, at least reference
them and keep a copy in your work file.) The certifier’s
worksheet will assist in understanding where the
green emphasis is placed in the property by the
points awarded and will provide a basis for selecting
comparable sales. Some certifying organizations
have property databases on their websites to allow
anyone to search the database by address, city, or
county to obtain green certification information.14
The only way to ensure a building is green
is through a third-party certification. However,
appraisers should have an understanding of the
six elements of green building to identify the green
features. Some owners choose not to have a property
certified to spare the additional costs. Just because
a building is not certified does not mean it is not
green and does not deserve proper description and
valuation related to green features. The appraisal is
of the property and not the certification; therefore,
becoming competent in identifying the green or
energy-efficient house is a necessity. In some areas,
a certified home may find lower marketing time and/
or a premium. That is an analysis each appraiser
must undertake in his or her market area.
Figure 4 shows an example of how information
can be entered in the Addendum’s Green
Features section.

Addendum Location-Site Section
The next section of the Addendum is the location
and site description.
The first item in this section is the Walk Score. A
Walk Score measures the ability to walk to amenities
such as parks, schools, and shopping. Some green
certifications rate walkability, and the third phase of
the SAVE Act would call for consideration of locationbased transportation costs in loan decisions. A higher
Walk Score means the occupants at a location are not
auto dependent to reach most services. A property
with a high Walk Score will receive maximum points
in that scoring area. The Walk Score can quickly
be obtained from http://www.walkscore.com. This
website provides a great deal of information about
a location, including proximity to restaurants,
shopping, houses of worship, and schools. This
website also might be helpful in completing the
neighborhood section of the appraisal report.
The description of a green property includes
a description of its site. The orientation of the site
has an effect on the energy efficiency of the house;
therefore, the orientation of the house on the site is
defined in the Location-Site section. Landscaping is
also included in this description because it can affect
the energy efficiency of the structure. A green score
will give points for these categories when they work
together to enhance energy and water efficiency
Figure 5 shows an example of how information
can be entered in the Location-Site section of
the Addendum.

Addendum Incentives Section
The last section of the Addendum provides space
for a description of government incentives for the
property to incorporate energy or green features.
Completion of the Incentives section is easily accomplished by going to the Database of State Incentives
for Renewables and Efficiency at http://dsireusa.org,
which lists the federal, state, and local incentives
available. Why are the incentives important? They
offset the cost to build or cost to repair or retrofit.
Incentives are usually short-lived; as a result, appraisers need to research the website each time they
encounter a green property.
For example, an incentive could affect an
adjustment for a solar panel. Suppose you are

13. http://www.pathnet.org/search/catSearch.asp.
14. http://www.floridagreenbuilding.org.
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Figure 3 Example of Completed Solar Panels Section

appraising a five-year-old solar system, and you
discover $20,000 in incentives are currently offered for
a new system that costs $30,000. The net present value
of the old system is $15,000, and a new system can be
purchased for $10,000 after rebate. What contributory
value might you give the five-year-old system? Keep
in mind you are appraising the property as of a
specific date.

Comparable Sales Search
After you have completed the Addendum, you have
a good basis for a comparable sales search. The
Addendum should inspire you to be more critical of the
sales chosen and diligent in the verification process. If
the local certifying organization offers a database of

certified homes, obtain a count of the number of certified homes in the area. This will provide the report
reader with an understanding of the difficulties of
comparable sales. For instance, if the search results
in only ten houses certified in the past five years, one
can assume comparable green sales might not exist.
Start the summary to the sales comparison approach
with this information to alert the underwriter that
comparable sales of other certified homes may not be
available.

Green MLS Tool Kit
The National Association of Realtors (NAR) has developed a “Green MLS Tool Kit.”15 Not all multiple-listing
service (MLS) systems have implemented the Green

15. http://www.greenthemls.org/.
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Figure 4 Example of Completed Green Features Section

Figure 5 Example of Completed Location-Site Section
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MLS Tool Kit, but, with time, it is inevitable. This tool
kit promotes green and energy-efficient features and
creates searchable data fields that allow appraisers
and realtors to identify these properties. If the local
MLS has not adopted the green features fields, ask
them to consider adding the new data fields.
Review the features section of the MLS active
and sold data sheets to track patterns that the
market is beginning to seek green and energyefficient features. Five years ago, a local MLS never
mentioned these features, but today green features
are usually among the first items mentioned. As the
market changes, so must our valuations. Subjectively
stating the market supports no discernible difference
is not a choice. Even a zero adjustment requires
support for the conclusion.
Verify the listed sales with a party involved to be
sure the terms green or energy efficient as used are
equal to your understanding of green and energy
efficient. Upon verifying five sales listed in the MLS as
green, I found not one was green. Three had energyefficient appliances only, and two were code-built
houses that the builder considered energy efficient.
If these sales were used without verification, an error
in the value may have resulted. To avoid this type of
problem, the MLS boards will need to implement
accountability steps to ensure these data fields are not
being misused. Some MLS boards do require the agent
to download the certification as an attachment to the
MLS if they want the green or energy fields checked.

Cost Approach
The Addendum has provided an excellent description of the property for proper cost figures. Even if
your market does not show a discernible difference
for green features, the cost approach should reflect
the true cost to construct. Most green houses can be
built for 0% to 5% over the cost to build a code-built
house. These percentages will increase if the owner
has installed alternative energy sources such as
solar, wind, or geothermal. Be diligent in your cost
approach and explanation of the cost figures.

Conclusion
The Residential Green and Energy-Efficient Addendum
is designed to extend the description of the property
that currently exists on the residential forms. Even
if your lender does not require the form, I am sure

it will not prohibit the use of the Addendum for this
complex appraisal problem. Using the form will
provide a more accurate description of the property to meet the Uniform Standards of Professional
Appraisal Practice (USPAP) Standards Rule 1-1(e). If
you do not describe the green features properly, the
client assumes you did not understand the property
type, and therefore, valued it incorrectly.
Only 2.9% of all appraisers in the United States
have taken the Appraisal Institute’s green classes
and only 1.8% of all NAR members have taken NAR’s
green classes. Builders, contractors, and property
owners are concerned over the lack of competency
in the area of green, but the Appraisal Institute is the
leader in the movement toward green competency.
It has put a great deal of effort into developing
education and tools to assist appraisers in valuing
green and energy-efficient properties.
Since the Appraisal Institute’s September 29, 2011
news release announcing its green addendum, AI has
received substantial national and local print and
online media coverage. Through November 5, 2011
traditional media coverage potentially has been read,
heard, or seen nearly 133 million times. This should
tell us something about the importance of this topic.
Is your name listed in the Appraisal Institute’s
database of appraisers that have completed the
Valuation of Sustainable Buildings Professional
Development Program?16 If you have not taken the
development course series, consider signing up for
the classes soon. This will make valuing the shades
of green a less daunting task and will fulfill the first
step in competency—education.

Sandra K. Adomatis, SRA, is owner of Adomatis
Appraisal Service in Punta Gorda, Florida. She is a
Designated member of the Appraisal Institute and
serves on the national level on the AI Education
Committee. Adomatis is an instructor of residential
courses and seminars; she also has developed
courses and serves as a reviewer for various
seminars and courses. Adomatis was the 2009
president of the West Coast Florida Chapter of
Appraisal Institute. For more than 18 years, she
served on the Residential Demonstration Reporting
Committee and was the national chair for three of
those years. Contact: Adomatis@hotmail.com

16. http://www.appraisalinstitute.org/findappraiser/green_sustainability_residential.aspx.
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NOTES AND ISSUES

Valuing High Performance Houses
by Sandra K. Adomatis, SRA

A

ppraisers are breaking new ground in the
area of valuing green or high performance houses.
Green construction has been around for a long time.
However, today more emphasis is placed on the term
energy efficient as part of the green concept and Energy
Star program. These terms need defining before the
related valuation issues can be discussed.

Defining and Rating Green
A high performance house is one that takes advantage
of energy efficiency, and sustainable and environmentally friendly products. A search of many
articles and Web sites does not result in one standard
definition of high performance house, but all seem
to emphasize energy efficiency, sustainability, and
environmentally friendly products.
The fifth edition of The Dictionary of Real Estate
Appraisal defines sustainability, in green design and
construction, as “the practice of developing new
structures and renovating existing structures using
equipment, materials, and techniques that help
achieve long-term balance between extraction and
renewal and between environmental inputs and
outputs, causing no overall net environmental burden
or deficit.”1
According to the National Home Builders
Association (NAHB), green construction pays attention
to energy efficiency, water and resource conservation, the use of sustainable or recyclable products,
and measures to protect indoor air quality.2

The green trend does not appear to be a fad, but
will be the market for tomorrow. The government
is strongly encouraging the use of environmentally
friendly construction, and there may be green-construction mandates in the future. Efforts and techniques
to document and analyze green construction will come
to be expected by the users of appraisal reports. 3
There are numerous green rating programs available in communities for appraisers to research and to
learn about each program’s incentives. Three examples
of these programs include Energy Star certification,
LEED certification, and NAHB green certification.
Energy Star is a joint program of the U.S.
Environmental Protection Agency (EPA) and the U.S.
Department of Energy. It was created to help save
money and protect the environment through energyefficient products and practices. To earn the Energy
Star label, a home must meet energy-efficiency
guidelines set by the EPA.4 An independent home
energy rater conducts onsite testing and inspection
to verify that a home’s performance meets Energy
Star requirements. A HERS Index is used to rate the
energy efficiency of a home.5
Another green certification that building owners can pursue is the Leadership in Energy and
Environmental Design (LEED) certification. LEED
is a voluntary green building certification program
developed by the U.S. Green Building Council, which
provides third-party verification of green building
and performance measures.6 LEED-rated homes are

1.		 The Dictionary of Real Estate Appraisal, 5th ed. (Chicago: Appraisal Institute, 2010), 192.
2.		 NAHB National Green Building Program, http://www.nahbgreen.org/.
3.		 The brochure and the NAHB Model Green Home Building Guidelines are available at http://www.nahbgreen.org/Guidelines/nahbguidelines.aspx.
4.		 Requirements include effective insulation systems; high-performance windows; tight construction and ducts; efficient heating and cooling equipment;
and high-efficiency lighting and appliances.
5.		 The HERS Index is like a golf game, the lower the score the more energy efficient the house. A HERS Index of 100 is representative of the standard
code-built house; an Energy Star house must be at least 15% more energy efficient than the standard home, meaning the maximum score for a qualifying
home is 85. According to the EPA, there are over one million Energy Star houses. For more information, see http://www.energystar.gov.
6.		 LEED-certified buildings are designed to lower operating costs, reduce landfill waste, conserve energy and water, and have improved indoor environmental
quality. For more information, see http://www.usgbc.org.
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considered to have the premier green rating, but LEED
ratings are the most expensive ratings to obtain.
The NAH B Green Building Coalition also
has a green certification program and rating for
houses. A NAHB green-certified house has higher
energy savings than an Energy Star house. Green
certification is based on the NAHB Model Green
Home Building Guidelines and the National Green
Building Standard.7
Because there is not one definition for green and
more than a hundred green programs, learning about
the relevant green products can be a challenge for
the appraiser. It requires research by the appraiser
and documentation from the client. But despite the
difficulty, it is important for the appraiser to be thorough and to document his or her file. Green building
products, techniques, and ratings are constantly
changing, so appraisers will need to stay abreast by
seeking out educational opportunities. It is helpful to
spend time with a builder of green houses to learn
more about the products used in green construction.
Also, the Appraisal Institute offers two seminars on
green construction, An Introduction to Valuing Green
Commercial Buildings and Valuation of Residential
Green Residential Properties. More educational offerings on the subject are expected soon.
The NAHB has a local green council in most
areas that offer short seminars or roundtables on
the topic and would welcome appraisers. State and
local green organizations also provide information.
For example, for appraisers in Florida, the Web site
of the Florida Green Building Coalition is helpful,
http://www.floridagreenbuilding.org/db/. Other
useful Web sites where appraisers can research a
product, material, or term include the following:
http://www.energystar.gov/index.cfm?c=new_
homes.hm_index
http://www.energystar.gov/index.cfm?c=bldrs_
lenders_raters.nh_HERS
http://www.natresnet.org/
http://www.usgbc.org/Default.aspx
http://www.nahbgreen.org/
http://www.appraisalinstitute.org
http://www.earthadvantage.com

The Valuation Process
Documentation

It is important to convey to the appraisal management company, lender, realtor, homeowner,
or builder the necessary documentation used to
complete an accurate report of a high performance
house. This may take some tenacity on the part of
the appraiser.
If a green or energy-efficient property has a
third-party rating, there will be a paper trail. This
paper trail is the documentation needed to support
the analysis of the high performance home. The
appraiser should ask the client for the following:
1. Any documentation of a third-party rating, score
sheets, Home Energy Rating System (HERS)
rating, and Fannie Mae Energy Report
2. Documentation of any incentives available to the
buyer or owner, such as a
a. lower interest rate mortgage/higher loan-tovalue ratio8
b. utility rebate
c. IRS tax credit
d. real estate tax discount
e. expedited building permit
The incentives available to the owner or buyer are
good talking points to include in the analysis. However,
as mentioned before, sometimes it is very difficult to
obtain the related documents. Appraisers should be
patient but persistent in getting the documentation
necessary to support the facts in their reports.
A third-party rating provides monthly utility savings that can be converted into a contributory value.
This figure is printed on a form called the Fannie Mae
Energy Report and signed by the third-party rater.
The contributory value estimate found on the
Fannie Mae Energy Report form from the third-party
rater can be calculated by the Calcs Plus Software
using the present value of the annual energy savings,
the prevailing mortgage interest rate, and the anticipated life of the measure or savings. For example,
using an HP 12C to calculate the contributory value
of a monthly energy savings of $59.58, or annually
$714.96 ($59.58 × 12 = $714.96), with an annual
interest rate of 6% for a15-year period, results in the

7.		 The NAHB green rating is like a bowling game, the higher the green score the better. The NAHB Research Center accredits third-party verifiers and acts
as the certifying body for the National Green Building Program. For more information, see http://www.nahbgreen.org.
8.		 Energy efficient mortgages (EEMs) are sponsored by FHA, VA, Fannie Mae, and Freddie Mac as well as conventional lenders. An EEM credits a home’s
energy efficiency in the mortgage itself, and gives borrowers the opportunity to finance cost-effective, energy-saving measures as part of a mortgage
and stretch debt-to-income qualifying ratios on loans, thereby allowing borrowers to qualify for a larger loan amount on an energy-efficient home. For
more information, see http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.energy_efficient_mortgage.
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following key strokes: N = 15, I = 6, PMT = $714.96,
and the PV should result in $6,943.87.
The appraiser’s question is how reliable is the
estimate of monthly savings and the estimated life
of the savings? Is this estimated contributory value
reasonable and worthy of belief? Does this contributory value represent a number that mirrors market
reaction? Each appraiser must answer these questions in relationship to the particular market and the
product he or she is appraising. This approach to valuing the energy savings is only one way to approach
value and should be supported with another piece of
secondary support.
Having some basis for value or lack of contributory value is the main point addressed by Uniform
Standards of Professional Appraisal Practice (USPAP)
and by Fannie Mae in its mortgages. For example,
comparing the HERS Index ratings of the comparables is a measurement of comparability. It would
be ideal to have the HERS Index on all comparables;
however, that is typically not available in the real
world unless the subject is in a development of green
construction with ample sales data.

Describing Improvements
Describing an Energy Star or green home should
begin with page one of Fannie Mae Form 1004, the
Uniform Residential Appraisal Report (URAR),
even if the conclusion is no contributory value is
appropriate. An accurate description of the subject
property is a requirement set forth in the USPAP
Standard 2.
The description of a green property begins
with the site description. Green properties take
advantage of trees for shading in specific locations
and minimize yard watering by using deciduous plants. The improvement description should
properly describe the energy and green features,
which may include solar panels, low-volatile
organic compound (VOC) paint, an NAHB green
score or HERS Index rating, recycled glass counter tops, structural insulated panel (SIP) exterior
walls, energ y-ef f icient central air, linoleum,
wool carpet, etc. Figure 1 shows an example of a
description of green improvements on page one
of a URAR form.

Figure 1 Improvements Section of the URAR
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Selecting Comparables
The selection of comparables is difficult in areas
where there are few green or Energy Star homes.
Obtaining comparables with similar-quality features,
including the energy-efficient or green features, is
the goal, but these comparables are not always available. If the local multiple listing service (MLS) does
not have a search field for green and Energy Star
homes with a rating, ask them to insert one. This
will make comparable selection easier.
Remember, don’t be fooled. Just because a house
is called green or energy efficient does not mean it
is certified, truly green, or energy efficient. Upon
questioning agents on these statements, it is common to find the only energy-efficient features are
the appliances. That is a far stretch from a certified
Energy Star or certified green home.
Also, keep in mind that building codes have
changed in the last five years. The typical green or
Energy Star house is built above the standard building
code. This makes it extremely important to use new
construction as comparables when appraising new

green or Energy Star houses. The use of ten-year-old
houses compared to a new green-rated house without
consideration of quality is inappropriate.
Finally, great care must be placed in using new
construction as an arm’s-length sale. Some builders
offer package deals on speculative houses and lots.
The properties are marketed by the builders’ sales
staff or through the MLS. This type sale would be
similar to a typical arm’s-length transfer. But, where
the property owner hired a builder to build a green
house on a lot, it would not result in an arm’s-length
transfer. The appraiser must use good judgment in
qualifying the comparable sales.

Elements of Comparison
On the second page of the URAR, the sales comparison approach section has three line items that may
require adjustments in the valuation of the high performance home: Quality of Construction, Heating/
Cooling, and Energy-Efficient Items (Figure 2). If
adjustments are not applied, a comment should be
made as to why an adjustment has not been made.

Figure 2 Sales Comparison Approach Section of the URAR
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The appraiser should carefully consider the
quality and energy features of each comparable
home. Do the comparable sales have the same
incentives as green or Energy Star homes? Do
the incentives have value and offset some of the
additional costs for the features? Items that are not
quantifiable may be addressed qualitatively. A discussion of the incentives, monthly energy savings,
and lower maintenance items are good talking points
in the analysis.
Again, appraisers should not be afraid to ask
questions and require additional documentation. Not
all green or energy-efficient houses have third-party
ratings. That does not mean they are not green or not
energy efficient. It is important for the appraiser conducting the analysis to know how to analyze a green
product’s value, as USPAP requires the appraiser to
be competent in appraising the property type.

Measuring Contributory Value
There are a number of techniques to measure
contributory value of green features, including the
following:
• HERS Index rating converted into value
• Monthly energy savings × gross rent multiplier
(GRM)
• Cost new or depreciated cost new
• Paired sales analysis
Notice the emphasis is on energy efficiency and
not on quality. The quality issue is beyond the scope of
this article. Quality issues must be carefully measured
in the same manner appraisers currently measure
quality differences. Qualitative analysis should
include a discussion of incentives, energy savings
and sustainability of green features, and compare the
local building code to the green house.
Underwriters may indicate that Fannie Mae does
not allow adjustments for energy-efficient features,
but that is not the case. It is important, however,
to have support for the energy adjustment. This is
commonly done by capitalizing the energy savings
(energy savings × GRM). Fannie Mae has acknowledged the role of energy-efficient items for years in
its underwriting guidelines. For example, the Fannie
Mae Selling Guide includes the following section:

Insulation and Energy Efficiency of the
Improvements
An energy-efficient property is one that uses cost-effective design, materials, equipment, and site orientation
to conserve nonrenewable fuels.
Special energy-saving items must be recognized
in the appraisal process. The nature of these items and
their contribution to value will vary throughout the
country because of climatic conditions and differences
in utility costs.
Appraisers must compare energy-efficient features
of the subject property to those of comparable properties
in the “sales comparison analysis” grid to ensure that
the overall contribution of these items is reflected in the
market value of the subject property.9

Cost Approach
When the cost approach is used, it should address
the green features with support from a national cost
service or local builder costs. Marshall & Swift’s
Residential Cost Handbook has an energy-efficient
package adjustment that can be applied to the
energy features. Marshall & Swift also has a new
publication for green construction, the Green Building
Costs supplement.
Green construction does not always mean higher
cost to construct. Some builders report no additional
cost as buyers often forego some quality features and
replace them with green materials. Experienced builders often find the method used for green features result
in less building time and less construction debris.

Case Study: Converting Green Built to
Green Contributory Value
The following short case study uses procedures
taught in the Basic Appraisal Principles and Basic
Appraisal Procedures classes to support adjustments
for green or energy-efficient items.
For this case study, assume Jane Cross, a builder,
built an Energy Star home with a HERS Index of 64.
The home also has a Green Score of 294; the Green
Score is from the Florida Green Building Council
(FGBC) third-party rater.10 The anticipated monthly
energy savings is $59.58 with an energy savings
contributory value estimated at $8,633.60.
The house was built for the builder’s own residence
and a mortgage was obtained. Within three months of
making mortgage payments, the owner/builder realized she was paying private mortgage insurance (PMI).
Jane phoned the mortgage company to question the

		9.		Selling Guide: Fannie Mae Single Family (Fannie Mae, December 30, 2009), 513–514, available at http://www.efanniemae.com/sf/guides/ssg/.
10.		The FGBC rating is based on a standard checklist of building features and components. The checklist includes the following categories: envelope,
mechanicals, energy, water, lot choice, site, health, materials, disaster mitigation, and general items. At the time the case study house was built, the
FGBC green ratings were 200 to 400, with the higher number indicating a house with more green features.
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PMI payments. The mortgage company revealed the
appraised value was not high enough to justify an
80% loan-to-value ratio. Jane was puzzled since she
did not include a builder’s profit and did much of the
labor herself. Her estimate of market value was much
higher than the appraised value.
Upon review of the appraisal, she found the
energy-efficient and green features were not noted.
The comparables were not similar in quality, had no
energy-efficient or green features, and one was a fifteen-year-old structure. The appraiser was questioned.
The response was the energy-efficient adjustment
could not be supported and would not be accepted by
underwriters or Fannie Mae. Therefore, these features
were ignored.
Can the energy-efficient features be supported
and if so, how? Yes, the energy-efficient features can
be supported in the appraisal report. Several methods
can be used, including gross rent multiplier analysis,
paired sales analysis, and surveys.

Gross Rent Multiplier Analysis
The monthly energy savings of $59.58 can be converted into a contributory value or adjustment by
using the gross rent multiplier analysis. The GRM
is a relationship between monthly rent and market
value. Isn’t it reasonable to consider a monthly savings
income attributed to the construction of the home?
The property owner is anticipating a monthly savings
or additional income in her pocket. Since the GRM is
a good measure of income to value, why not use this
method to value the energy savings? Again, this method
is one tool from the appraiser toolbox and should be
carefully measured with market reactions and other
methods discussed in this article.
The following sales are in the same neighborhood
as the subject and are similar in quality, but do not
have energy-efficient or green features. The houses
are one to two years old and similar in size to the
subject property.
Gross Rent Multipliers
604 Brown St.
1294 Killen St
Neighborhood
Same
Same
Price
$244,000
$233,000
Monthly rent
$1,600
$1,500
GRM
152.5
155.3

These two sales support a close range of GRMs,
indicating a GRM of 154, which is the mid-range
of the two. So, the value indication by GRM analysis
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is $59.58 monthly savings × 154 GRM, or $9,175.
This indication is similar to the value contribution
estimate of $8,633.60 provided on the Fannie Mae
Energy Report.
Appraisers often argue the GRM is not applicable
unless the properties are also green or Energy Star
houses. If that is true, does it mean you cannot use a
comparable unless it is green or Energy Star rated?
One of the generally accepted appraisal techniques
to support adjustments is the use of the GRM. If a
GRM is not available in the immediate area, search the
competing neighborhood to obtain a GRM of similar
quality. The use of the proxy method is also available.
The proxy method uses a sale that was not rented at
the time of sale and applies a rent appropriate for the
sale. If you have a green property sale, estimate a rent
based on rents in the market area to arrive at a GRM
of a green property.

Paired Sales Analysis
Using a paired sales analysis approach, pairs of sales
that are similar except for the energy-efficient or
green features can be analyzed as follows.
Paired Sales Analysis
Description
1274 Killen St.
908 Silver St.
Sale date
07/XX
06/XX
Sale price
$274,000
$265,000
Living area
2,200
2,122
Garage
2-car attached
2-car attached
Energy-efficient
HERS
None—code
or green features
Index 64
built only
Difference attributed to energy
features ($274,000 –
$265,000)
$9,000

In some markets, this may not be possible if the
product is new and sales are not readily available.

Survey of Builders
Five local builders are surveyed to obtain the amount
they received from actual sales of new construction
for energy-efficient features with third-party rater
verification. The results are as follows.
Builder Survey
Best Build, Inc.
Quality Builders of Old
Southern Builders
Bob and Sons, Inc.
ABC Builders

$9,500
$8,200
$9,200
$7,500
$7,800
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The survey results show a close range of value
indications, with greatest weight at $8,200. However,
if the market does not recognize the energy-efficient
items, the cost of the items in the contracts to build
may not be indications of the value. This is another
tool from the appraiser toolbox, but must be measured against the market reactions and other tools
mentioned in this article.

Case Study Conclusions
New construction customers may be willing to
pay for the cost of the energy-efficient items and
green construction, but the resale value may
not reflect contributory value for these features.
The appraiser must take the necessary steps to
research the market and use all the tools available
to arrive at a conclusion worthy of belief and that
is well supported. In the case study example, the
report would include the appraiser’s findings from
the analyses.
Study Conclusions
Summary of Value Indications for
Energy Features
Fannie Mae Energy Report
$8,633.60
GRM analysis
$9,175.00
Paired sales analysis
$9,000.00
Survey of builders
$8,200.00
Incentives for Green and Energy-Efficient
Features
IRS tax credit
$ 500
Utility rebate
1,500
Insurance discount (3%)
300
EEM closing cost reimbursement
1,000
Total
$3,300

The data provides four value indications for the
energy-efficient items. The paired sales analysis is
the most reliable approach with secondary support
from the GRM and the Fannie Mae Energy Report.
Strong support at $9,000 is 3.8% of the overall
value of the subject property ($9,000 value for
energy features/$235,000 overall value). This figure
includes the high-efficiency central air, insulation,
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low-emittance (low-E) windows, and tankless
water heater.
The incentives for the green and energy-efficient
features results in $3,300 credited to the owner, not
including the monthly energy savings of $59.58. The
house will provide a healthier environment, a longer
physical life, and lower maintenance costs due to the
green construction. These incentives and monthly
savings offset the additional costs of the energy features. It is logical to assume a knowledgeable buyer
would consider the incentives in his or her decision
making when buying a house. (However, some incentives are only for new construction or first year of
ownership.)
For the subject house, the adjustment applied to
the comparable sales is 3.8% on the energy-efficient
features line of the URAR.

Conclusion
Appraisers are encouraged to take the time to learn
the products and techniques in green construction,
ensuring a new niche for their appraisal services.
Taking classes on the topic and networking
with green construction professionals will help
increase knowledge and professionalism in these
assignments and is well worth the effort.
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abstract
Solar photovoltaic (PV)
systems on buildings

Valuation of Solar Photovoltaic
Systems Using a Discounted
Cash Flow Approach
by Geoffrey T. Klise, Jamie L. Johnson, and Sandra K. Adomatis, SRA

can present a valuation
challenge. However,
present value estimates can be easily
solved with the use of
the new, free PV Value
tool. This Excel-based
tool was developed to
address the value of
the electricity-generating capabilities of a
PV system by using a
discounted cash flow
analysis. This article
discusses the inputs
required to use the tool
to arrive at a credible
opinion of value. The
PV Value® tool was
designed for use with
the Appraisal Institute’s
Residential Green
and Energy Efficient
Addendum form, and its
use is covered in the
new Residential and
Commercial Valuation of
Solar class offered by
the Appraisal Institute.

S

olar energy systems include photovoltaic (PV) materials and devices that
convert sunlight into electric energy; PV cells are commonly called solar cells.1
The rate of PV system installations for residential and commercial markets has
increased substantially over the past five years. Several reasons for the growth
in PV installations include increasing energy prices, the prevalence of subsidies
and tax credits, and falling costs related to PV components and installation. As
properties with PV systems are bought and sold, the question arises, what is a
PV system worth?
Property owners buy PV systems for lower utility bills, energy independence,
and/or environmental benefits to society. According to a recent report of the
Interstate Renewable Energy Council (IREC),2 solar installations in the United
States have been increasing. Distributed or dispersed electricity generation
increased by 80% between 2011 and 2012 to a total of 3.3 gigawatts (GW), bringing
the cumulative total of installed PV system capacity to 7.4 GW. This popularity is
primarily due to the current incentives, with more installations in states where
incentives are high and fewer installations in states where incentives are low or
nonexistent. New third-party ownership options (i.e., leased PV systems) have
also played a role in increasing the adoption of PV systems.
PV systems in the US marketplace have led to valuation challenges when
sales are not available to provide paired sales. This valuation challenge is
particularly acute for residential properties, where the income capitalization
approach is not widely used and lender clients often expect paired sales analysis
for value adjustments. The use of the cost approach in a heavily subsidized
market where component and installed prices have been dropping does not
usually provide the most supportable approach to value because of a lack of
support for potential obsolescence. However, the cost approach does provide a
test of reasonableness that should be considered.

1.		 Office of Energy Efficiency and Renewable Energy, “Energy Basics—Photovoltaics” (Washington, DC: US
Department of Energy), http://energy.gov/energybasics/articles/photovoltaics.
2.		 Larry Sherwood, US Solar Market Trends 2012 (Latham, NY: Interstate Renewable Energy Council, July 2013),
available at http://www.irecusa.org/wp-content/uploads/2013/07/Solar-Report-Final-July-2013-1.pdf.
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Appraisers are challenged to develop values
based on buyers’ and sellers’ actions. The income
capitalization approach most closely represents buyers’
thinking when purchasing a PV system; therefore, it
should not be ignored even in the residential market.
Whether the buyers are residential or
commercial users, they purchase the system for
its energy-generating capability and utility-cost
reduction. Therefore, it is reasonable to apply
the income capitalization approach to the energy
produced even in the residential market. In the
residential mortgage market, the income approach
has its limitations, mainly because lenders and
underwriters find it difficult to adjust to an approach
that has been ignored in the past for other than
investor-owned properties. Some of the resistance
of lenders and underwriters is due to a lack of
thorough documentation that would allow the client
to understand the valuation methodology.

Literature Review
Some of the first articles to discuss the use of an
income capitalization approach specific to PV systems were written by Webb and by Harris.3 Their
work suggested that an income approach was
necessary, as not enough sales comparables were
available. However, it is not clear how many appraisers adopted this approach because the market for PV
systems at that time was in its infancy, and due to
high costs, not many people entered the solar market
during the 1980s and 1990s.
An article by Nevin and Watson,4 often misquoted
in its findings, discusses how implementing energy
efficiency measures provides a multiplier effect
where every $1.00 saved in annual energy costs is
roughly equal to a $20.00 increase in value. This
multiplier approach has been the basis of many
subsequent reports on PV system valuation. It is worth
mentioning that PV systems were never explicitly
analyzed in this article by Nevin and Watson, and
they provide no framework for appraisers other than

concluding that the market will support paying more
for energy-efficient features if the right comparables
are used. This valuation concept has been described
as a way to value a PV system by Black,5 though
a paper by McCabe and Merry6 suggests analysis
of actual sales data is necessary to quantify if a
premium really exists.
Research conducted by Lawrence Berkeley
National Laboratory7 confirmed that in California
only, the sale price to energy savings ratio ranged
from 8:1 to 26:1. This study used a hedonic pricing
model with actual sale price data over a nine-year
period from 2001 through 2009. The results indicate
that in the California market areas studied, homes
with a PV system tend to reflect higher prices, and
that the price differential tends to be higher for
resales than for new homes. However, the study does
not contain sufficient data to ascertain whether other
factors (covariables) could be responsible for some
or all of the price differential, such as other energyefficiency improvements or a new roof installed in
conjunction with the PV installation.

Appraiser Tools
As properties age and are sold, appraisers need to
understand the different ownership structures and
valuation considerations in the expanding market
for PV systems. The Appraisal Institute has been
leading efforts to educate appraisers on appropriate
valuation methods with the text An Introduction to
Green Homes and the course Introduction to Green
Buildings: Principles and Concepts, where solar
energy technologies are introduced and discussed
as part of a larger green home retrofit and new construction movement.
To prepare appraisers for valuation of properties
with PV systems, the Appraisal Institute developed the
Residential Green and Energy Efficient Addendum
(Form AI-820.04), to capture the information
needed to appraise a property with a PV system.8
The Appraisal Institute also developed a course to

3.		 James R. Webb, “The Influence of Solar Energy Systems on the Value of Dwellings: Theory vs. Practice,” The Real Estate Appraiser and Analyst (January–February
1980): 4–6; Jack Harris, “The Value of Solar Energy: Chic, Patriotism and Economic Rationality,” The Real Estate Appraiser and Analyst (Fall 1984): 5–7.
4.		 Rick Nevin and Gregory Watson, “Evidence of Rational Market Values for Home Energy Efficiency,” The Appraisal Journal (October 1998): 401–409.
5.		 Andy Black, “Economics of Solar Electric Systems for Consumers: Payback and Other Financial Tests” (July 2009), http://www.ongrid.net/papers
/PaybackOnSolarSERG.pdf.
6.		 Mary Beth McCabe and Liz Merry, “The Resale Market Value of Residential Solar Photovoltaics: A Summary of Literature and Insight into Current Value
Perceptions” (May 2010), available at http://www.costar.com/josre/pdfs/ResaleMarketValueofResidentialSolarPVfinalfull_McCabe_5-14-10.pdf.
7.		 Ben Hoen, Ryan Wiser, Peter Cappers, and Mark Thayer, An Analysis of the Effects of Residential Photovoltaic Energy Systems on Home Sales Prices in
California (Lawrence Berkeley National Laboratory, LBNL-4476E, April 2011), available at http://emp.lbl.gov/sites/all/files/lbnl-4476e.pdf.
8.		 This form is available at http://www.appraisalinstitute.org/education/green_energy_addendum.aspx. For information on completing this form, see
Sandra K. Adomatis, “Describing the Green House Made Easy,” The Appraisal Journal (Winter 2012): 21–29.
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help appraisers value properties with PV systems,
Residential and Commercial Valuation of Solar.9
This course covers the complexities of valuing solar
energy collection technologies for both residential
and commercial properties.
In addition, a collaborative effort between Energy
Sense Finance and Sandia National Laboratories
has led to a proof of concept spreadsheet that
appraisers can use to value a PV system. This
tool—the Photovoltaic Energy Valuation Model
(PV Value®)—can be used to measure the potential
market value of a PV system by using an income
capitalization approach. 10 As explained later in
this article, the PV Value tool is designed to help
appraisers support their market value estimates of
a PV system. As appraisers consider all approaches
when valuing a PV system, including the cost and
sales comparison approaches, this tool provides an
income approach analysis that addresses the unique
electricity-generating properties of a PV system.
(Future versions of the tool will also help with the
cost approach.)
This discounted cash flow analysis of the
energy produced can assist in making adjustments
in the sales comparison approach and in arriving
at an opinion of the contributory value in the
sales comparison approach and cost approach
when market support is not present to support
depreciation such as potential functional and/or
external obsolescence. Residential appraisers using
the Uniform Residential Appraisal Report (URAR)
(Fannie Mae Form 1004/Freddie Mac Form 70) may
choose to use the value estimate from the PV Value
tool as the contributory value of the system and place
this information under the contributory value of site
improvements line in the URAR.
The discussion in this article will be as follows.
First, a brief introduction to photovoltaics will be
provided, then the article will discuss the challenges
in valuing a PV system, and finally, the article will
end with a discussion of the new PV Value tool. Many
references are provided in the footnotes, which will

help the reader better understand the research that
supports the discussion in this article.

Photovoltaics Background and
Economics
Photovoltaics have been around for over 100 years,
with the first commercial version of PV cells and
modules becoming available for use in the 1950s.11
The earliest technology consisted of crystalline
silicon, which is still widely used. Today, newer,
thin-film technologies are also available that have
advantages in terms of cost, weight, and flexibility.
However, crystalline silicon continues to dominate
the residential and commercial markets, while
thin-film technologies are more typically seen in
utility-scale applications.
Photovoltaic systems consist of multiple modules
connected together and connected to either a central
inverter or module-level inverter. The inverter takes
direct current (DC) electricity and converts it to an
alternating current (AC) at a frequency that is similar
to what is delivered from a utility to grid-connected
customers. The multiple modules can be mounted
as an array on a rooftop (Figure 1), integrated
into the rooftop, or part of a ground-mounted or
canopy system. The modules both face and tilt
towards the south to maximize energy production.
Some arrays continually track the sun to optimize
power production.12
Due to the size of a rooftop and orientation
needed to maximize energy production, there
may or may not be enough space to site the array
depending on the customer’s desires. PV modules
are generally not very efficient, only converting
12% to 20% of sunlight into usable electricity. PV
module efficiencies have been gradually increasing,
however, due to the adoption of new technologies
and manufacturing methods; the footprint area of
a 5 kW system in the future will be much smaller
than what it is today.
PV systems can be owned and operated by a
utility company to provide electricity to the grid.
Alternatively, a system can be operated by an

		9. For a course description, see http://appraisalinstitute.org/education/course_descrb/Default.aspx?prgrm_nbr=844&key_type=C.
10. PV Value is intended to help determine the contributory value, if any, of new or existing PV systems installed on residential and commercial properties,
http://pv.sandia.gov/pvvalue. More information is also forthcoming in 2014 at http://www.pvvalue.com.
11. Office of Energy Efficiency and Renewable Energy, The History of Solar (Washington, DC: US Department of Energy), http://www1.eere.energy.gov/solar
/pdfs/solar_timeline.pdf.
12. For those interested in more detail, a great online technical resource that illustrates the physics behind photovoltaics is available from PVCDROM at
http://pveducation.org/pvcdrom.
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Figure 1 Photo of Array on Rooftop

Watson Family Solar House, Lexington, MA, USA, http://256.com/solar/

individual or company with a distribution agreement
between the utility company and the owner of the
property with the PV system. Electricity generated
by these decentralized sites has the ability to back
feed into the larger grid. There are also many PV
systems used to power off-grid applications. Energy
storage—primarily from batteries—is necessary to
provide continuous power as the solar resource is
naturally intermittent.
The technology has changed dramatically over
the past thirty years, which has resulted in greater
affordability of PV systems, though the current
incentives are still necessary to make the economics
work in most areas of the United States. At the
end of the 2013 second quarter, prices for a fully
installed, residential grid-tied PV system averaged
around $4.81/watt nationally, and in the commercial
sector, around $3.71/watt. For systems greater than
100 kilowatts (kW), this price is around $2.10/watt.13
What is important here is that prices for fully
installed PV systems continue to decrease, as
evidenced by statewide data tracked by Lawrence

Berkeley National Laboratory. 14 The average
residential PV system in the United Sates is around
5 kW, and with the average costs as previously
stated, this is roughly $24,000 gross cost as installed
(includes materials, labor, and permitting) before
incentives. Applying the 30% federal tax credit
(which decreases to 10% at the beginning of 2017),
the system would cost around $16,800 net. Other
incentives, such as state tax credits, utility rebates,
and renewable energy credits, can bring the cost of
a system down even more. The incentives available
vary widely from state to state. Fortunately, the
Database of State Incentives for Renewables
and Efficiency (DSIRE) has compiled this state
information in a way that can easily be accessed.15
Keep in mind that even though PV systems may
have a similar price when comparing quotes from
installers in different locations in the United States,
to the consumer the value of the energy produced
is a function of (1) the amount of energy that can
be produced in kilowatt-hours (kWh), which varies
geographically due to the amount of sun hours

13. All prices in this paragraph are from GTM Research and Solar Energy Industries, US Association Solar Market Insight Report, Q2, 2013, available at
http://www.seia.org/research-resources/solar-market-insight-report-2013-q2.
14. See Galen Barbose, Naïm Darghouth, Samantha Weaver, and Ryan Wiser, Tracking the Sun VI: A Historical Summary of the Installed Price of Photovoltaics
in the United States from 1998 to 2012 (Berkeley, CA: Lawrence Berkeley National Laboratory, July 2013), available at http://eetd.lbl.gov/sites/all
/files/lbnl-6350e.pdf.
15. Database of State Incentives for Renewable Energy, “Financial Incentives” (Washington, DC: US Department of Energy, 2012–2013), http://www
.dsireusa.org/incentives/index.cfm?state=us.
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per year, and (2) the price of the energy offset, i.e.,
money not paid to the utility by the customer due to
on-site electricity generation and potential payments
from the utility to the customer generating solar
electricity, if available.

Sample Comparison of Energy Savings Value
To better understand some factors that affect energy
savings, and therefore value to the consumer, an
example follows comparing identical 5 kW PV systems—one in Colorado and one in Louisiana. This
example illustrates the difference in energy savings
as a function of production potential, utility electricity
rates, and typical electricity consumption patterns.
The example uses average conditions and is only
intended as an illustration, not a real-world scenario.
In Colorado, the typical household uses around
711 kWh of electricity per month, or approximately
8,532 kWh/year, according to 2011 US Energy
Information Administration (EIA) data.16 Using the
typical PV system size of 5 kW, a PV system in Denver
will produce approximately 7,594 kilowatt-hours
(kWh) in the first year,17 offsetting approximately
89% of the household usage. Using average electricity
rates in Denver of 11.1 cents/kWh,18 the price typically
paid by the homeowner is around $947/year, and
the value of electricity produced by the PV system is
approximately $843 in the first year (11.1 cents/kWh
× 7,594 kWh), effectively reducing the amount paid
by the homeowner from $947 to $104 in the first year,
an 89% reduction.
Looking at the EIA state data, Colorado is on
the low end of average monthly consumption.
Residential customers in southern states typically
use greater amounts of electricity on average,
primarily for air conditioning. Louisiana has the
highest average consumption at 1,348 kWh of
electricity per month, or approximately 16,176 kWh/
year.19 If a 5 kW system in New Orleans produces
6,386 kWh20 in the first year (e.g., 1,208 kWh/year less
then Denver), it would offset only 39% of household
usage in New Orleans. Using an average electricity
rate in New Orleans of 10.6 cents/kWh,21 the price

typically paid by the homeowner is around $1,714 in
one year and the value of the electricity produced by
the PV system is approximately $677 in the first year
(10.6 cents/kWh × 6,386 kWh), effectively reducing
the amount paid by the homeowner from $1,714 to
$1,037 in the first year, a 39% reduction.
This example shows the impact that the
variability in the amount of solar resource, utility
prices, and electricity consumption patterns will
have on the resulting value in terms of energy
saved by a consumer. A 5 kW PV system in Denver
will have a greater impact on first-year utility rate
reduction than one in New Orleans, considering
average consumption and utility rates. To offset
a similar proportion of electricity use in New
Orleans (compared to Denver), a larger and
potentially more expensive PV system would have
to be installed. However, because consumers’
consumption patterns vary, someone in New
Orleans could use considerably less electricity
and realize greater savings from the 5 kW PV
system. How the energy produced by the PV system
translates to a potential market value will be
explored later in this article.

Factors and Challenges that Impact
Valuation
Reconciling the value from all possible valuation
approaches is crucial in developing a credible
opinion of value. The approach with the most
direct market support should be given the most
consideration. Underwriters may reject an analysis of a PV system due to lack of credible support
within the appraisal report. This can be remedied
by the appraiser performing a complete comparative analysis of the value of the PV system arrived
at through the use of the PV Value tool, market cost
indicators, paired sales data, and valuation studies
on market acceptance of PV systems. However,
market studies should be used a secondary method
or test of reasonableness unless the study is from
the local market.

16. Information from http://www.eia.gov/electricity/sales_revenue_price/xls/table5_a.xls. Only the average monthly consumption has been pulled from
this data set.
17. The kWh production is calculated from http://www.nrel.gov/rredc/pvwatts/, using Denver, with no change to default parameters.
18. http://en.openei.org/wiki/Gateway:Utilities, using zip code 80239 for Denver, returning a residential average value of 11.1 c/kWh.
19. http://www.eia.gov/electricity/sales_revenue_price/xls/table5_a.xls. Only the average monthly consumption is pulled from this dataset.
20. kWh production calculated from http://www.nrel.gov/rredc/pvwatts/, using New Orleans, with no change to default parameters.
21. http://en.openei.org/wiki/Gateway:Utilities, using zip code 70115 for New Orleans, returning a residential average value of 10.6 c/kWh.
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Appraiser Knowledge
As PV systems generate electricity and essentially
allow the property owner to pay less for electricity
(or even get paid by a utility for the electricity), there
is value to the amount not paid to the utility when
compared to a similar property that does not have
that feature. The utility bill savings in some locations
can easily be in the thousands of dollars per year. The
value proposition is key to PV systems gaining market
share as an alternative source of electricity generation.
The URAR used for appraisals for governmentsponsored enterprises (GSEs) includes certification
11, which states, “I have knowledge and experience in
appraising this type of property in this market area.”
GSEs do not allow a change to a URAR certification if
it contradicts their policies or standard certifications.
Appraisers also must meet the competency
requirements of the Uniform Standards of Professional
Appraisal Practice (USPAP), as provided in USPAP’s
Competency Rule.22 The Competency Rule states,
“An appraiser must: (1) be competent to perform the
assignment; (2) acquire the necessary competency to
perform the assignment; or (3) decline or withdraw
from the assignment.” 23Appraiser competency
requires knowledge of the property being appraised,
and this holds true for properties with PV systems.
This mean the appraiser must take necessary steps
and have knowledge or competency to evaluate the
potential contributory value of a PV system to the
property in question. In cases where appraisers have
placed a value on a PV system of essentially $0, simply
because there were no sales in the area that had PV
systems, they may not be meeting the competency
requirements of USPAP. A valuation of $0 must have
as much support as a valuation of $10,000.
USPAP Statement 2, “Statement on Appraisal
Standards No. 2,”24 indicates the discounted cash
flow (DCF) analysis is “an accepted analytical
tool and method of valuation within the income
capitalization approach to value.” It further states,
“DCF analysis is an additional tool available to
the appraiser and is best applied in developing
value opinions in the context of one or more other
approaches.”25 In the case of PV systems, the income

stream is not from the rent for a residential property
but from the amount of electricity generated by the
PV system as a function of the current electricity rate
the customer pays. In the case of a commercial PV
system, the rooftop lease could be treated as leased
square footage and the income generated as part of
the lease agreement using the income capitalization
approach. Due to the many different ownership
structures for both residential and commercial PV
systems, and the increase in installations across the
United States, educating appraisers about PV systems
and providing them with valuation tools will prepare
them for assignments with installed PV systems.
Some states have seen large growth and
acceptance of PV systems. Other states do not have
the incentive structure to overcome low electricity
costs, which lowers demand for new installations as
well as the supporting values for existing PV systems.
More research is required using actual paired sales
analysis to produce concrete evidence that the
discounted cash flow approach to valuing PV systems
is accurate or needs further work. Paired sales data
is hard to obtain in markets where a feature is new.
Where data exists to apply the cost, sales comparison,
and income capitalization approaches, they should
be applied and reconciled. Therefore, until PV
systems are more widely available across the United
States, the discounting of the future benefits of the
PV system is an acceptable way to value the system.

Lender and Underwriter Decisions and PV
Financing Options
Lenders are held responsible for choosing a competent appraiser; however, the next appraiser on
the rotation list is not necessarily competent for the
particular property type. A borrower cannot choose
a particular appraiser but should be assured that
a competent appraiser, having knowledge of the
property type, will be chosen.
This leads into a discussion about the role of
the underwriter in valuing PV systems. Although
conventional mortgage product underwriters
have the ability to make decisions manually on
mortgage loans, many loan underwriting decisions
are based on recommendations from automated

22. Appraisal Standards Board, “Competency Rule” in Uniform Standards of Professional Appraisal Practice, 2012–2013 ed. (Washington, DC: The Appraisal
Foundation, January 2012), Lines 322–364, U-11–U-12, available at http://www.uspap.org/.
23. Ibid., Lines 323–324, U-11. The 2014–2015 edition of USPAP adds the following statement to the Competency Rule, “In all cases the appraiser must
perform competently when completing the assignment.”
24. Statement 2, “Statement on Appraisal Standards No. 2, in Uniform Standards of Professional Appraisal Practice, Lines 2617–2710, U-82–U-84.
25. Ibid., Lines 2641–2642.
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underwriting programs, such as Fannie Mae’s
Desktop Underwriter or Freddie Mac’s Loan
Prospector.26 The key to improving the acceptance
rate of the income capitalization and cost approach
methodologies for valuing solar improvements is
giving underwriters the ability, in their respective
automated underwriting programs, to verify
information used by appraisers to calculate an
opinion of value for PV or other high-performance
improvements. This can be done by linking the
respective automated underwriting programs to the
PV Value web application database, and allowing
certified third-party reports, along with up-to-date
cost and performance data (forthcoming), to be
readily accessible and more easily verified. This
also allows underwriters to verify the inputs and
calculations used in the PV Value program to meet
USPAP requirements.
Appraisers report that underwriters often insist
that they give no value to the PV system unless there
is a comparable sale with a PV system. This presents
a problem for the appraiser. If the PV system has
value and the appraiser provides a report that says it
does not, it becomes a hypothetical condition. If the
appraiser makes the statement that a hypothetical
condition applies, the mortgage could be rejected on
the secondary mortgage market. Where paired sales
data is unavailable and cost data may not be reliable,
an income-based valuation method to address
the contributory value of a PV system allows the
appraiser to satisfy the seemingly conflicting lenderclient and USPAP requirements. Using the PV Value
tool, appraisers can attribute appropriate value to the
PV system, and thus avoid a hypothetical condition
yet satisfy lender requirements for a supportable
valuation method.

The PV Value® Tool
The Photovoltaic Energy Valuation Model, or PV
Value, is a valuation tool developed in response to
the issues and challenges presented to valuation
professionals in their appraisals of properties with
photovoltaic systems. This valuation tool is in the
form of an Excel spreadsheet and is a free resource
for anyone to use. It was vetted by both MAI- and
SRA-designated appraisers prior to its release.

The PV Value tool incorporates a discounted cash
flow analysis, as a PV system is considered electricitygenerating technology that saves the owner money
per month or adds ongoing cash flow. As of the time
of this publication, PV Value version 1.1 is available
for download. It currently exists as a proof of concept,
with an Excel spreadsheet that works in Excel 2007
and 2010 for Windows, and Excel 2011 for Mac. To
make the tool more accessible, a web version is
being developed.27 The discussion here will cover
just the inputs and assumptions that go into the tool’s
“Appraisal Range of Value Estimate.” More detailed
information is available in the user manual.28

Use of the Income Capitalization Approach
The PV Value tool uses the income capitalization
approach in a way that considers both upward and
downward impacts on value through assumptions
about discount rates, utility escalation rates, and
potential inverter replacement costs in the future. It
calculates what is called the Appraisal Range of Value
Estimate, which is the present value estimate of the
future energy produced by the PV system.
The estimated value is a function of the estimated
energy produced by the PV array; the discount
rate (weighted average cost of capital + basis point
spread); the average annual utility rate paid; the utility
escalation rate; operation and maintenance expense for
replacing the inverter; PV system age; and PV module
warranty lifetime. Appraisers will need to review
the PV Value instruction manual and understand the
inputs that are used to develop the value estimate. It is
especially important to understand the assumptions
and justifications for each input value used in the
tool. The default settings within the tool are set in a
way that allows for a credible estimate of value, and
certain inputs—such as the derate factor, degradation
rate, and utility escalation rate—should not be changed
unless additional research has been conducted and
documented in a way that an underwriter or lender
can understand as justifying the change. The results
given by the income capitalization approach will vary
based on many factors relating to the inputs, such as
the available solar resource and the utility rates paid.
There is research that discusses the value of a PV
system in terms of environmental benefits, avoided

26. See https://www.fanniemae.com/singlefamily/desktop-underwriter and http://www.loanprospector.com/.
27. The web version is expected to be available from Energy Sense Finance, LLC, in early 2014 at http://www.pvvalue.com.
28. Ibid. and http://pv.sandia.gov/pvvalue. The manual also provides some background that can be used in documenting the appraisal report.
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costs, and rate setting for cost recovery by utility
companies.29 However, the values discussed in many
of those papers do not translate directly dollar for
dollar into market value in a way that is helpful to a
real estate appraiser. The appraiser will use multiple
appraisal techniques to identify the extent to which
the market supports added value for a PV system.
This is important as PV equipment prices fall, rebates
decrease, or energy costs increase. For example, if it
becomes relatively inexpensive to install a PV system
that pays for itself in less than a year and generates
five to ten times the monetary benefits compared
to the gross installed cost, what would a buyer be
willing to pay for the PV system? Is it the value of the
energy produced, which could be much higher than
a new PV system, or would buyers only pay what it
would cost to install a new PV system?

What Appraisers Need to Consider
The Residential Green and Energy-Efficient
Addendum30 was released in 2011 by the Appraisal
Institute. This form is designed to capture information on green features on a residential property.
There is a section of the form for solar panels, and
the form’s inputs mirror those used in the PV Value

tool. An appraiser should try to obtain as much of
this information from the property owner as possible
before relying on other data sources. The property
owner will usually have information from when the
PV system was installed. The following discussion
goes through the detailed inputs, and provides an
approach that appraisers can use to gather all of the
information needed to make an estimate of value.

PV Value Tool Inputs
The PV Value tool’s spreadsheet includes sections for
inputs related to solar resource calculation, discount
rate calculation, electricity rates, operation and
maintenance, and system age (Figure 2).

Solar Resource Calculation
The first portion of the PV Value spreadsheet is a
section titled “Solar Resource Calculation,” where
information is entered to calculate the energy production of the property’s PV system.
To determine the energy production, the site’s
zip code is entered along with the PV system’s size in
watts (W), where 1 kW = 1000 W. Other inputs in this
section include the derate factor, module degradation

Figure 2 PV Value Tool Form with Default Entries

29. For discussion see, Travis Bradford and Anne Hoskins, “Valuing Distributed Energy: Economic and Regulatory Challenges,” http://travisbradford.files
.wordpress.com/2012/01/de-whitepaper-final-0426.pdf.
30. Available at http://www.appraisalinstitute.org/education/green_energy_addendum.aspx.
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rate, array type (fixed or tracking), the tilt, and the
azimuth (orientation in degrees).
The derate factor is a percentage that represents
the reduction that takes place when DC electricity
is converted to AC electricity. The derate factor is
used to simulate the real system losses that occur
during the DC to AC conversion process; the PV
Value tool includes a link to an online calculator.
The degradation rate is used to simulate the annual
reduction in power output that occurs due to a
number of factors, such as corrosion in solder joints
and silicon degradation due to UV exposure; this rate
is expressed as a percentage per year.
A few notes about the parameters available
for the user to modify. The default derate factor
in PV Value will likely conservatively estimate the
production of a newly installed PV system. In the PV
Value tool, production is calculated and applied to
a new array with the degradation rate also applied
within the first year. If the PV system being appraised
is older, the analysis starts on that year, ignoring the
energy production from previous years, with the
production rate going down each year as a function of
the module degradation rate. The derate factor takes
into consideration various components that reduce
the amount of DC electricity that can be converted
to AC electricity, such as electrical losses, module
mismatch, soiling, and shading. This can easily be
verified for a system by comparing the kWh output
of one year (from monitoring software that many
newer systems have) to the energy estimated within
the PV Value tool by using the PVWatts performance
calculator link in the spreadsheet.31
The derate factor value will change at different
points in the system’s lifetime as the module,
inverter, and wiring connections age. In addition,
modules degrade over time and that rate will reduce
overall power production for each year of analysis.
It is not advised to change the derate factor to come
up with a PV production value that matches the
amount that has actually been generated in the
starting year of the analysis. Rather, if the property
owner or appraiser wants a better estimate of the
derate factor, a solar professional can be hired
to make that determination, which would likely
result in a more accurate value. There is a space
available for a “Commissioning Report #” that

captures the action of changing the derate factor. If
the derate factor is changed without a report name
or number that can easily explain the change in
value, it may make it more difficult for the lender
or underwriter to accept the valuation estimate. If a
commissioning report is used, it should be attached
to the spreadsheet printout.
After the input values are entered in the Solar
Resource Calculation section, the user clicks on
the “Calculation PV Production” button, and the
first-year energy production for the starting year is
calculated, with the degradation rate applied for each
remaining year in the analysis.

Discount Rate Calculation
The second portion of the PV Value spreadsheet is
a section titled “Discount Rate Calculation,” where
information on basis points, fixed rates, and discount
rates are entered to calculate the average discount rate.
The discount rate for a residential borrower
consists of two components: a weighted average
cost of capital (WACC) and a risk premium. The
GSE mortgage rate is used for developing a cost
of funds, since it is typical for a conventional first
mortgage that is eventually sold and securitized by
Fannie Mae or Freddie Mac and is similar to the rate
for most homeowners, or in this case the WACC for
the borrower. The risk premium should take into
account borrowers’ risk and the realistic rate of
return they otherwise could have made on a similar
income-producing investment with minimal time or
investment management required. For example, the
homeowner could have invested in an investmentgrade corporate bond or municipal bond with a
low risk of principal loss if held to maturity. In the
event a borrower’s WACC is higher or lower than the
stated GSE rate due to a higher-risk loan product or
a lower cost of capital, the appraiser or underwriter
can adjust the WACC by changing it to a custom rate
and inputting the borrower’s corrected WACC rate.
The residential appraiser should develop the
discount rate keeping in mind both the residential
borrower’s WACC and a realistic comparable
investment rate of return. For residential properties,
the PV Value tool uses two risk-free rates tied to
the Fannie Mae 15-year fixed and 30-year fixed,
60-day commitment.32 The PV Value spreadsheet

31. http://rredc.nrel.gov/solar/calculators/PVWATTS/version1/. A new version will be available at the end of 2013, http://pvwattsbeta.nrel.gov/.
32. https://www.fanniemae.com/content/datagrid/hist_net_yields/cur30.html and https://www.fanniemae.com/content/datagrid/hist_net_yields/cur15.html.
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allows appraisers to adjust the risk premium basis
point spread to what they determine is appropriate.
The 50–200 basis point spread that is set as the
default range is indicative of similar investment
rates of return available in today’s market for the
residential homeowner.
For commercial properties, there is only a
custom option for appraisers to enter a risk-free rate.
This is important for commercial property appraisers
who have access to information such as the data
in the PwC Real Estate Investor Survey33 or other
benchmarks appropriate for the type of property
being appraised.

Electricity Rate Inputs
The third portion of the PV Value spreadsheet is
a section titled “Electricity Rate Inputs,” where
information on current electricity rates and utility
escalation rates is entered.
The PV Value tool provides access to current
residential and commercial utility rates through a
link to the National Renewable Energy Laboratory’s
PVWatts calculator.34 The rates are tied to the utility
serving the zip code in question. These values may be
out of date, however, and may not be as accurate as the
actual rate paid by the property owner. Therefore, the
PVWatts rates should be used only when more specific
information cannot be gathered by the appraiser. One
source of information that is more up to date is the
OpenEI utility rate database,35 which provides more
specific rate schedules for the utility serving the
property being appraised, as well as more up-to-date
average sector rates compiled from EIA data.
Appraisers should obtain the most recent
average utility rate from the past year by requesting
the information from the property owner or electric
utility. Often, the rate structures can be complex;
if data is available as a time-of-use or tiered rate,
a weighted average can be calculated to then
determine the average annual amount paid in cents
per kilowatt-hour.

The utility escalation rate is calculated using a
compound annual growth rate equation, which is tied
to the remaining warranty lifetime of the PV modules.
The PV Value tool provides the default statewide
escalation rate. This rate should be used unless the
appraiser has utility-specific data that covers a similar
time period as the remaining power producation
warranty lifetime of the PV modules, and calculates the
rate using a compound annual growth rate equation.
The utility escalation rate will impact the appraisal
range of value estimate since locations with higher
escalation rates will have a greater range of value
estimates. It should be noted that as the state rates are
updated annually by the EIA in nominal terms, the
rates will also be updated in the PV Value tool.

Operation and Maintenance and System Age
Inputs
The PV Value spreadsheet sections on “Operation
and Maintenance Inputs” and “System Age and
Remaining Lifetime” are for information pertaining to the potential cost of maintaining equipment
outside of the inverter warranty period. In the case of
the PV Value tool, a 15-year operations and maintenance period is assumed; however, inverter warranty
periods can range from 10 to 25 years. Many new
companies with products using new technology offer
longer warranties, so using 15 years as the potential
replacement window may end up being a conservative estimate, but 15 years will be used until more
reliable information is available from manufacturers
and testing companies. The PV Value tool does allow
appraisers to add a custom input for a more detailed
assessment of potential inverter replacement costs
if that information is available.36
PV Value recognizes the age of the PV system
when discounting the inverter replacement costs.
For example, if a new 5 kW system has a 25-year
remaining warranty lifetime, a risk-free rate of
4.2, and a spread of 50 to 200 basis points, then it
would have a default operation and maintenance
expense of 55 cents per watt (55c/W),37 with a total

33. http://www.pwc.com/us/en/asset-management/real-estate/publications/pwc-real-estate-investor-survey.jhtml.
34. As the NREL website explains, “The PVWatts calculator works by creating hour-by-hour performance simulations that provide estimated monthly and
annual energy production in kilowatts and energy value. Users can select a location and choose to use default values or their own system parameters
for size, electric cost, array type, tilt angle, and azimuth angle. In addition, the PVWatts calculator can provide hourly performance data for the selected
location.” See http://www.nrel.gov/rredc/pvwatts/.
35. http://en.openei.org/wiki/Gateway:Utilities.
36. Commercial properties or residential properties that have no other source of electricity (remote locations) might also consider reserves for replacement
of the PV system; however, this is beyond the scope of this article.
37. The value of 55c/W is based on the author’s knowledge of actual replacement costs for inverters in 2011 and is used for valuing systems 5 kW to
25 kW in size. For a more detailed explanation see the PV Value user manual, available for download at http://pv.sandia.gov/pvvalue.

Valuation of Solar Photovoltaic Systems

The Appraisal Journal, Fall 2013

325

estimated replacement cost of $1,241. This amount
is the total replacement cost of $2,750, discounted
from 15 years in the future back to the present time.
If the system is 5 years old with a remaining 20-year
warranty lifetime, the inverter replacement cost is
$1,618, which is the total replacement cost of $2,750
discounted from 10 years back to the present time.
When the data indicates the PV system is
15 years old, the PV Value tool automatically asks
the user if the inverter has been replaced. If the
inverter has been replaced, then the operation and
maintenance expenses are $0 for the next 15 years,
as the tool assumes that the inverter was already
replaced within the original warranty period and
an additional replacement will not be necessary for
the remaining 10 years. If the answer is no, then the
entire $2,750, which is the actual cost of the inverter
before discounting, is then subtracted out of the
present value for the final 10 years of the system’s
lifetime, reducing the range of value estimate.
In PV Value version 1.1, there is a checkbox for
a “lease to purchase valuation,” which essentially
records the fact that PV Value tool was used in

developing the fair market value when a lessor has
the opportunity to sell the PV system to the lessee. For
this type of analysis, PV Value asks for the original
lease term in whole years and then calculates the
present value of the energy production for the
remaining warranty lifetime of the modules.

Examples of PV Value Estimates

Case Study 1—Comparison between Locations
For Case Study 1, assume there are two similar PV
systems, and the only difference between the two
systems is the location. PV System 1 is in Chicago,
while PV System 2 is in Tampa. The locations impact
the annual PV production, as there are fewer sun
hours per year in Chicago than in Tampa. The value
estimate is a function of geographic setting, where the
higher amount of sun hours equates to greater energy
production and higher value when using an income
capitalization approach. The inputs and results for PV
System 1 (Chicago) are shown in Figure 3.
Table 1 shows a comparison of inputs entered to
develop a value estimate of System 1 in Chicago and
System 2 in Tampa. The only differences in inputs are

Figure 3 Case Study 1—PV Value Inputs Entered for PV System 1 in Chicago

Note: Computed using PV Value version 1.1.
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in zip code and array tilt (latitude). Latitude increases
from Tampa to Chicago, and as a default, the Chicago
system will have a steeper tilt than the Tampa system
when using the default latitude tilt option.

As PV systems age, the present value of the energy
production declines. Case Study 2 compares two PV
systems of different ages in Tampa. Here, System 1
and System 2 have the same inputs with the excep

tion of the system age and remaining years. System 1is
a new system with 25 years of warranty, while
System 2 has only 20 years remaining on the warranty lifetime. The PV production for System 2 has
dropped from its initial 7069 kWh/year (when the
system was new), to 6857 kWh/year (5 years old,
beginning of year 6) due to a 0.5%/year degradation
rate, which is typical with crystalline silicon modules. Table 2 shows the effect of system age on the
range of value estimate.38

Table 1	Case Study 1—Comparison of Inputs for
Systems in Different Locations

Table 2	Case Study 2—Comparison of Inputs for
Systems of Different Ages

Case Study 2—Comparison by System Age

Case Study 1
Location

System 1

System 2

Chicago, IL

Tampa, FL

60637
5 kW

33605
5 kW

0.77

0.77

Zip code
System size
Derate factor
PV production

Case Study 2

5,984 kWh/yr 7,069 kWh/yr

Degradation rate

0.5%/yr

Array type

0.5%/yr

Location

System 1

System 2

Tampa, FL

Tampa, FL

33605
5 kW

33605
5 kW

0.77

0.77

Zip code
System size
Derate factor
PV production

7,069 kWh/yr 6,857 kWh/yr

Degradation rate

0.5%/yr

0.5%/yr

Fixed

Fixed

Latitude

Latitude

180

180

Basis points (low)

50

50

125

125

Fixed

Fixed

Latitude

Latitude

180

180

50

50

Basis points (avg.)

125

125

Basis points (avg.)

Basis points (high)

200

200

Basis points (high)

200

200

Custom rate

4.20

4.20

Custom rate

4.20

4.20

Discount rate (low)

4.70

4.70

Discount rate (low)

4.70

4.70

Discount rate (avg.)

5.45

5.45

Discount rate (avg.)

5.45

5.45

Discount rate (high)

6.20

6.20

Discount rate (high)

11 c/kWh

11 c/kWh

1.5

1.5

O&M inputs

55 c/W

55 c/W

System age

new

new

25

25

Value Estimate, Low

$8,297

$10,026

Value Estimate, Avg.

$8,969

$10,820

Value Estimate, High

$9,721

$11,708

Array tilt
Array azimuth
Basis points (low)

Utility rate
Utility escalation rate

Remaining years

Note: Computed using PV Value version 1.1.

Array type
Array tilt
Array azimuth

6.20

6.20

11 c/kWh

11 c/kWh

1.5

1.5

O&M inputs

55 c/W

55 c/W

System age

new

5

25

20

Value Estimate, Low

$10,026

$8,113

Value Estimate, Avg.

$10,820

$8,667

Value Estimate, High

$11,708

$9,297

Utility rate
Utility escalation rate

Remaining years

Note: Computed using PV Value version 1.1.

38. This example also shows that a 5-year-old, 5 kW PV system in Tampa can have a similar income value as a new, 5 kW PV system in Chicago; compare
Case Study 1, System 1 in Chicago with Case Study 2, System 2 in Tampa.
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Changes in other inputs would also have an impact
on the resulting value estimates, though for the purposes the case studies other inputs have been held
constant and at specific default values. The examples
illustrate how factors can impact value when using
the income capitalization approach with the PV
Value tool to develop a value estimate. Therefore, as
previously mentioned it is important that appraisers understand the impact of the various inputs, as
described in the PV Value user manual, and become
competent in the terminology.

PV Value Training and Future Efforts
The original version of PV Value (version 1.0) was
released on January 30, 2012, and it had over 1,500
downloads within a nine-month period. Subsequent
version 1.1 was released on September 1, 2012,
and as of the time of this publication, it has been
downloaded over 2000 times by appraisers, lenders,
assessors, real estate agents, underwriters, government, solar sales professionals, and property owners.
The tool has been used across the United States to
aid in appraisals of PV systems. It is also used by
solar installers to show the potential market value
of the system upon installation. The PV Value tool
is introduced to participants in the Residential and
Commercial Valuation of Solar course offered by
the Appraisal Institute, along with additional tools
appraisers and others can use to develop the value
estimate of a PV system. Two recorded webinars also
are currently available on the PV Value tool.39
Currently, Sandia National Laboratories is
working with the Appraisal Institute on continued
development and refinement of the appraiser
educational materials as well as collaborating with
Lawrence Berkeley National Laboratory (LBNL)
to expand on its report on the price impact of
PV systems.40 This work with LBNL will help in
comparing the results obtained by the PV Value
tool with the existing sales data on homes with PV
systems. The results will shed light on the disparate
methods used by appraisers in the past to value
PV systems, along with a path forward to a more
standardized approach that appraisers, lenders, and
underwriters can rely on.

The original version of PV Value released by
Solar Power Electric (now Energy Sense Finance)
and Sandia National Laboratories was intended to
be a proof of concept to gauge interest in the tool as
well as to solicit feedback and suggestions on how to
improve the tool. Based on the feedback received and
overwhelmingly positive response, the PV Value tool
will be moved to a web platform, enabling it to reach
a larger audience. This will also allow for the addition
of new features and make it easier to apply updates.
New features planned for the web application
include more detailed solar resource calculations
that consider different PV technologies. Additional
research into different technology degradation
rates will also help refine estimates of solar energy
production for each year of analysis. As the web
application is used, there will be an effort to
document the interest rates as well as the basis
point spread used by valuation professionals when
determining the value of the PV system, similar to the
information that PricewaterhouseCoopers provides
for commercial properties on a quarterly basis. This
will provide detail that will help appraisers with
future assignments. Additional data also will be
gathered on operations and maintenance expenses to
better estimate future inverter replacement options
with different technology combinations. This may
allow use of different warranty periods that match
specific inverter brands and models.
Finally, the inclusion of different financing
options (e.g., commercial property assessed clean
energy (PACE) financing) is under consideration, as
well as the inclusion of other income sources such as
renewable energy credits. Also under consideration
is a “Green Button” feature,41 which would provide
easy access to electricity usage data; updated timeof-use rates, where applicable; and a database
of certified and verifiable individual PV system
information, which would make data gathering
easier, improve energy value accuracy, and shorten
the time spent valuing the PV system.

Conclusions
This article discusses a valuation technique for
PV systems using an income-based approach and

39. One webinar was offered before the release of version 1.0 on December 7, 2011 and is available at http://energy.sandia.gov/?page_id=8047#video.
The other webinar was a presentation to the Solar Instructor Training Network on April 18, 2012 at a conference hosted by the Interstate Renewable
Energy Council; it is available at http://vimeo.com/40703731.
40. Hoen et al., An Analysis of the Effects of Residential Photovoltaic Energy Systems on Home Sales Prices in California.
41. For additional information see http://energy.gov/articles/green-button-data-more-power-you.
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discounted cash flow analysis. This approach is
appropriate as solar panels generate electricity,
which has value that is a function of the price of
the electricity not being purchased from the utility,
and in some cases, sold back to the utility to meet
specific state-mandated renewable energy targets.
Since there are very few comparable sales of properties with PV systems, an approach that respects
the electricity-generating capacity of the solar array
is warranted.
This article also has discussed the PV Value tool,
which was developed to help appraisers and other
valuation professionals by providing a mechanism
that simplifies the process, respecting the fact that
appraisers are facing tighter restrictions and lower
fees due to changes recently implemented as part of
the Dodd-Frank legislation.

Valuation of Solar Photovoltaic Systems

Efforts are underway to make the PV Value tool
accessible to even more users as a web application.
Over time, as PV Value is utilized by the valuation
industry, additional data will become available to
appraisers to support valuation of properties with PV
systems. Appraisers need to consider replacement
cost and comparables as part of a comprehensive view
of the potential market value, but at this early stage of
solar adoption in the United States, use of the income
capitalization approach as presented in PV Value will
help appraisers make informed value estimates.
Sandia National Laboratories is a multi-program
laboratory managed and operated by Sandia
Corporation, a wholly owned subsidiary of Lockheed
Martin Corporation, for the U.S. Department of
Energy’s National Nuclear Security Administration
under contract DE-AC04-94AL85000.
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Web Connections
Internet resources suggested by the Y. T. and Louise Lee Lum Library
Appraisal Institute—Green Building Resources
http://www.appraisalinstitute.org/education/green/default.aspx
EnergyBible.com—“Calculating Payback for a Photovoltaic System”
http://www.energybible.com/solar_energy/calculating_payback.html
ICLEI-Local Governments for Sustainability USA—“Property Taxes and Solar PV Systems: Policies,
Practices, and Issues”
http://www.icleiusa.org/action-center/report-property-taxes-and-solar-pv-systems-policies-practices-and
-issues
National American Board of Certified Energy Practitioners (NABCEP)
http://www.nabcep.org/
Solar Energy Industries Association (SEIA)
http://www.seia.org/
Solar Pro magazine, “The Evolution of Residential Solar Leasing”
http://solarprofessional.com/article/?file=SP6_2_pg14_QA_2
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Appraisal File #:

Client File #:

Commercial Green and Energy Efficient
Addendum
Client:
Subject Property:
Form 821*
City:
State:
Zip:
Additional resources to aid in the valuation of green properties and the completion of this form can be found at
http://www.appraisalinstitute.org/education/green_energy_addendum.aspx
The appraiser hereby certifies that the information provided within this addendum:
• has been considered in the appraiser’s development of the appraisal of the subject property only for the client and intended user(s)
identified in the appraisal report and only for the intended use stated in the report.
• is not provided by the appraiser for any other purpose and should not be relied upon by parties other than those identified by the
appraiser as the client or intended user(s) in the report.
• is the result of the appraiser’s routine inspection of and inquiries about the subject property’s green and energy efficient features.
Extraordinary assumption: Data provided herein is assumed to be accurate and if found to be in error could alter the appraiser’s
opinions or conclusions.
• is not made as a representation or as a warranty as to the efficiency, quality, function, operability, reliability or cost savings of the
reported items or of the subject property in general, and this addendum should not be relied upon for such assessments.
Green Building: The practice of creating structures and using processes that are environmentally responsible and resource-efficient throughout a
building’s lifecycle from siting to design, construction, operation, maintenance, renovation, and deconstruction. This practice expands and
complements the classic building design concerns of economy, utility, durability, and comfort.1 High Performance building and green building are
often used interchangeably.
Six Elements of Green Building: A green building has attributes that fall into the six elements of green building known as (1) site, (2) water, (3)
energy, (4) materials, (5) indoor air quality, and (6) maintenance and operation. A Green Building will be energy efficient but an energy efficient
building is not synonymous with Green Building.

Property Type
The following items are considered within the appraised value of the subject property:
Category of Commercial Property:  Office  Retail  Hotel  Office/Retail/Multifamily  Office/Retail
 Office/Retail/Hotel
 Hospital
 Nursing Home  Medical Office  Bank  Apartment building  Gym
 Restaurant
 Fast Food
 Governmental/Institutional Use Other (explain) ____________________________________
 Supermarket  Strip Center
 Shopping Center  Day Care  School  Movie Theatre  Funeral Home
 Light Industrial  Industrial/Office  Auto Related (explain)_______________________________________
 Manufacturing Plant (explain) _______________________________

Green Features
Certification

Rating

Year Certified:

Score:

Certifying Organization:

 USGBC (LEED) _________________*
*Define rating system
 Other:
 LEED Certified:  LEED Silver

 Verification Reviewed  Certification attached to
on site
this report

 LEED Gold



 LEED Platinum

 Bronze

 Silver

 Gold

 Emerald

 Core & Shell Only 
Green Certifying Organization URL (website)
Commissioning

1

 Post Occupancy Commissioning

 Date of PO Commissioning ____________

U.S. Environmental Protection Agency at www.epa.gov/greenbuildings/pubs/about.htm.

*NOTICE: The Appraisal Institute publishes this form for use by appraisers where the appraiser deems use of the form appropriate. Depending on the assignment, the appraiser may
need to provide additional data, analysis and work product not called for in this form. The Appraisal Institute plays no role in completing the form and disclaims any responsibility for
the data, analysis or any other work product provided by the individual appraiser(s).
AI Reports® AI-820.04 Residential Green and Energy Efficient Addendum
© Appraisal Institute 2013, All Rights Reserved
January 2013

Client:

Client File #:

Subject Property:

Appraisal File #:

Additions

Explain any additions or changes made to the structure since it was certified:

Do changes require recertification to verify rating is still applicable?  Yes  No
Recycle Programs

 Tenant Recycle Program
 Composting Program on Site

Comments

If a property is built green but not formally certified, it still deserves proper description and analysis to value the features.
The market analysis is of the structure’s physical, economic, and locational attributes and not an analysis of its label
alone.

Attach the rating
worksheet that
provides the ratings
for each element to
provide a better
understanding of the
features. The
worksheet will assist
in comparing the
subject to sales rated
by different
organizations.

 Green Operations & Management


The objective of this Addendum is to standardize the communication of the high performing features of commercial properties. Identifying the
features provides a basis for comparable selection and analysis of the features. Builders, contractors, owner/investors, and third party verifiers
are encouraged to complete this Addendum and present to appraisers, agents, lenders, and owner/investors.

*NOTICE: The Appraisal Institute publishes this form for use by appraisers where the appraiser deems use of the form appropriate. Depending on the assignment, the appraiser may
need to provide additional data, analysis and work product not called for in this form. The Appraisal Institute plays no role in completing the form and disclaims any responsibility for
the data, analysis or any other work product provided by the individual appraiser(s).
AI Reports® AI-820.04 Residential Green and Energy Efficient Addendum
© Appraisal Institute 2013, All Rights Reserved
January 2013

Client:

Client File #:

Subject Property:

Appraisal File #:

ENERGY EFFICIENT ITEMS
The following items are considered within the appraised value of the subject property:
Insulation

 Fiberglass Blown-In  Foam Insulation  Cellulose 
 Other (Describe):

Fiberglass Batt Insulation

 Walls

 Basement Insulation (Describe):
 HERS Insulation Installed Rating:  1

Envelope
Water Efficiency

Windows
Day Lighting
Appliances

HVAC (Describe
in Comments Area)

 Ceiling
2

 Floor

 3 (See Glossary)
Unit:  CFM25

Envelope Tightness:
 Envelope Tightness based on Blower Door Test
 Reclaimed Water System
(Explain):
 Cistern - Size:

 CFM50

 ACH50

 High Efficiency HVAC
SEER:
Efficiency Rating:
%
AFUE*
%
*Annual Fuel-Utilization
Efficiency

 ACHnatural

Location of cistern:
Gallons

 Greywater reuse system
 WaterSense® fixtures
 Rain Barrels Provide Irrigation
 Double Pane
 ENERGY
 Low E
 High Impact  Storm
 Tinted
 Triple Pane
STAR®
 Skylights  Solar Tubes -  Other (Explain):
#:
#:
ENERGY STAR®
Water Heater:
Appliance Energy Source:
Appliances:
 Solar
 Propane
 Electric  Natural Gas
 Heat Pump
 Other (Describe):
 Dishwasher
 Tankless  Coil
 Refrigerator
 Other:
Size:
Gal.

 Solar Shades
 ENERGY STAR
Light Fixtures

 Heat Pump
Efficiency Rating:
COP:
HSPF:
SEER:
EER:

 Programmable Thermostat
Energy Rating

R-Value:

 Thermostat/Controllers

 Passive Solar
(Defined in Glossary)

 Radiant Floor Heat

 Geothermal

 ENERGY STAR ®
 Other (Describe):
 Certification Attached

Indoor Air Quality

 Indoor Air PLUS
Package

 Energy Recovery Ventilator Unit or Whole Building Ventilation
System

 Non Toxic Pest Control

Rating:

Monthly Energy Savings on Rating: $

Date Rated:

Utility Costs

Average Annual Utility Cost: $
per month based on:
Hours of Operation: ___________________

Energy Audit

 Infrared Photograph Attached
Has an energy audit/rating been performed on the subject property?  Yes

 Dashboards # _____

 No

 Unknown

*NOTICE: The Appraisal Institute publishes this form for use by appraisers where the appraiser deems use of the form appropriate. Depending on the assignment, the appraiser may
need to provide additional data, analysis and work product not called for in this form. The Appraisal Institute plays no role in completing the form and disclaims any responsibility for
the data, analysis or any other work product provided by the individual appraiser(s).
AI Reports® AI-820.04 Residential Green and Energy Efficient Addendum
© Appraisal Institute 2013, All Rights Reserved
January 2013

Client:

Client File #:

Subject Property:

Appraisal File #:
If yes, comment on work completed as result of audit.

Comments
(Include source for
information provided
in this section)

Information was provided by:

Attach documents or
reference them in
your workfile
The energy element
is the most
measurable element
of green or high
performance housing.

*NOTICE: The Appraisal Institute publishes this form for use by appraisers where the appraiser deems use of the form appropriate. Depending on the assignment, the appraiser may
need to provide additional data, analysis and work product not called for in this form. The Appraisal Institute plays no role in completing the form and disclaims any responsibility for
the data, analysis or any other work product provided by the individual appraiser(s).
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January 2013

Client:

Client File #:

Subject Property:

Appraisal File #:

Solar Panels
The following items are considered within the appraised value of the subject property:
 Leased
 Leased
Description
Array #1
Array #2
Description
 Owned
 Owned

Solar Thermal Water
Heating System

kW (size)

If Active System - type

Manufacturer of
Panels

If Passive System - type

Warranty on Panels

Storage Tank Size

Age of Panels

Collector Type

 Integral collector
 Thermosyphon
# Gallons:

 Flat-Plat Collector
 Integral Collector
 Evacuated-Tube Solar

Energy Production kWh
per Array
Source for Energy
Production Estimate

Direct  Indirect

Back-Up System

Location (Roof,
Ground, Etc.)

Age of System

Tilt/Slope for Array

Warranty Term

Azimuth per Array

Manufacturer

Age of Inverter(s)

Solar Energy Factor (SEF)

Manufacturer

(Rating range 1 to 11 higher number is more
efficient)

 Conventional Water Htr
 Tankless On Demand
 Tankless Heat Pump

Warranty Term
Name of Utility Company:

Cost per kWh charged by Company:

$

/kWh

*NOTICE: The Appraisal Institute publishes this form for use by appraisers where the appraiser deems use of the form appropriate. Depending on the assignment, the appraiser may
need to provide additional data, analysis and work product not called for in this form. The Appraisal Institute plays no role in completing the form and disclaims any responsibility for
the data, analysis or any other work product provided by the individual appraiser(s).
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Client:

Client File #:

Subject Property:

Appraisal File #:

Comments
(Discuss incentives
available for new
panels, condition of
current panels, and any
maintenance issues. If
leased, provide the
lease terms.)

Discuss source of information and define other renewable energy sources, such as wind, hydropower, biomass power,
etc.

A free online tool and
manual for valuing the
energy production
of the Solar PV
System is available
at www.pvvalue.com
Download the
PV Value™ Manual
for explanation of
the solar terms on this
form and inputs used in
the PV Value Tool.

*NOTICE: The Appraisal Institute publishes this form for use by appraisers where the appraiser deems use of the form appropriate. Depending on the assignment, the appraiser may
need to provide additional data, analysis and work product not called for in this form. The Appraisal Institute plays no role in completing the form and disclaims any responsibility for
the data, analysis or any other work product provided by the individual appraiser(s).
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Client:

Client File #:

Subject Property:

Appraisal File #:

Location - Site
The following items are considered within the appraised value of the subject property:
Source:
Walk Score
Score:
(Example: http://www.walkscore.com)
Public Transportation

 Bus – Distance:

Site

Orientation - front faces:
 East/West
 North/South

Landscaping:
 Water Efficient
 Natural
 Built on brownfield

 Dry Pond (size) _______ Acres
 Wet Pond (size) _______ Acres
 On site ______ spaces
 Surface material _____________
(pervious concrete, grass, gravel, shell)

 Irrigation supplied by wet pond
 Parking spaces reduced based on public transportation proximity
 Public parking garage or lot _______ blocks from property

On Site Water
Retention
Parking

Blocks

 Train – Distance:

Blocks

 Subway – Distance:

Blocks

Comments

Incentives – Amount of Incentive and Terms
The following items are considered within the appraised value of the subject property:
Federal

State

Local

Source
(For example
www.dsireusa.org)

Comments
Incentives offset cost
and should be
reported in the cost
approach section of
the report.
Incentives are typically
not a sales
comparison approach
concession since they
do not transfer with
the property.

*NOTICE: The Appraisal Institute publishes this form for use by appraisers where the appraiser deems use of the form appropriate. Depending on the assignment, the appraiser may
need to provide additional data, analysis and work product not called for in this form. The Appraisal Institute plays no role in completing the form and disclaims any responsibility for
Completed
by:or any other work product provided by the individual appraiser(s).
Title:
Date:
the
data, analysis
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Client:

Client File #:

Subject Property:

Appraisal File #:

Residential Green and Energy Efficient Addendum
Glossary and Resources
ICC-700 National Green Building Standard (NGBS): An ANSI-approved residential green building standard developed by the National Association
of Home Builders (NAHB) and the International Code Council (ICC). It is applicable to single and multifamily projects, renovations and additions
and residential land development. To comply, all buildings must incorporate sustainable lot development techniques and address energy, water &
material resource efficiency and indoor environmental quality. Also, all owners must be educated about building operation and maintenance.
Certification to the NGBS is provided by the Home Innovation Research Labs. http://www.nahb.org/page.aspx/generic/sectionID=2510 or
http://www.homeinnovation.com/
LEED: Leadership in Energy and Environmental Design is redefining the way we think about the places where we live, work and learn. As an
internationally recognized mark of excellence, LEED provides building owners and operators with a framework for identifying and implementing
practical and measurable green building design, construction, operations and maintenance solutions.
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=1988
Energy Star®: ENERGY STAR certified new homes must meet strict energy efficiency guidelines set by the U.S. Environmental Protection Agency.
These homes are independently verified to be at least 15% more energy efficient than homes built to the 2009 International Energy Conservation
Code (IECC), and feature additional measures that deliver a total energy efficiency improvement of up to 30 percent compared to typical new
homes and even more compared to most resale homes. http://www.energystar.gov/index.cfm?c=new_homes.hm_index
Home Energy Score (HES): The Home Energy Score is similar to a vehicle's mile-per-gallon rating. The Home Energy Score allows homeowners to
compare the energy performance of their homes to other homes in the area. It also provides homeowners with suggestions for improving their
homes' efficiency.
The process starts with a home energy assessor collecting energy information during a brief home walk-through. The assessor then scores the home
on a scale of 1 to 10, with a score of 10 indicating that the home has excellent energy performance. A score of 1 indicates that the home needs
extensive energy improvements. In addition to providing the score, the home energy assessor provides the homeowner with a list of recommended
energy improvements and the associated cost savings estimates. http://www1.eere.energy.gov/buildings/residential/hes_index.html
HERS Index: The Home Energy Rating System (HERS) Index is the Industry Standard by which a home’s energy efficiency is measured. It’s also the
nationally recognized system for inspecting and calculating a home’s energy performance. http://www.resnet.us/hers-index This Index is
assessed by a qualified third party certifier based on the physical characteristics of the house. The energy estimates from this assessment may
vary depending on the lifestyle of the occupants, increasing utility expenses, and changes in the maintenance or characteristics of the energy
features.
Building Envelope: The building envelope is everything that separates the building’s interior from the exterior. This includes the foundation, exterior
walls, roof, doors and windows.
Geothermal: A geothermal heat pump uses the constant below ground temperature of soil or water to heat and cool your home.
http://energy.gov/energysaver/articles/geothermal-heat-pumps
Low-E: Low emittance indicates a coating is added to the glass surface. The coating allows visible light to pass through the glass while stopping
the radiant heat energy from the sun and heat sources in the building from passing through the glass. Approximately 40% of the sun’s harmful
ultra violet rays are blocked and insulation enhanced.
Whole Building Ventilation System: A whole building ventilation system assists in a controlled movement of air in tight envelope construction and
may include air-purifying systems. Whole building ventilation equipment is often a part of the forced air heating or cooling systems.
Energy Recovery Ventilation System: Often called Heat Recovery Ventilators (HRV). These systems replenish the indoor air without wasting all the
energy already used to heat the indoor air. In some climates, these systems are also used to handle water vapor in the incoming air.
Passive Solar: Passive solar is technology for using sunlight to light and heat buildings with no circulating fluid or energy conversion system.
http://rredc.nrel.gov/solar/glossary A complete passive solar building design has the following five elements: (1) aperture (collector) (2) absorber
(3) thermal mass (4) distribution (5) control. http://www.nrel.gov/docs/fy01osti/27954.pdf
SEER: Seasonal energy efficiency ratio - The higher the SEER rating, the more energy efficient the equipment is. A higher SEER can result in lower
energy costs. http://www.energystar.gov/index.cfm?c=tax_credits.tx_definitions&dts=ssps,mcs,seer,eer
Water Sense: EPA released its Final Version 1.1 WaterSense New Home Specification. This specification will be effective January 1, 2013 and
establishes the criteria for new homes labeled under the WaterSense program and is applicable to newly constructed single-family and multi-family
homes. http://www.epa.gov/watersense/new_homes/homes_final.html
Water Heaters: Solar, Heat Pump, Tankless On Demand or Tankless Coil water heaters are described at the following location:
http://energy.gov/energysaver/articles/solar-water-heaters.
Green Certifying Organizations: A partial list of organizations can be found at: http://www.usgbc.org/ShowFile.aspx?DocumentID=2001
HERS Insulation Installed Rating: Rating 1 is the best with 3 the lowest rating.
http://www.resnet.us/standards/Enhancements_to_National_Rating_Standards.pdf
SAVE Act: The SAVE Act is proposed legislation to improve the accuracy of mortgage underwriting used by federal mortgage agencies by ensuring
that energy costs are included in the underwriting process. http://www.imt.org/finance-and-leasing/save-act
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