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Missouri Real Estate Appraisers Commission 
Division of Professional Registration 

3605 Missouri Blvd 
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October 19, 2016 
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Notification of special needs as addressed by the Americans with Disabilities Act should be 
forwarded to the Missouri Real Estate Appraisers Commission, P.O. Box 1335, Jefferson City, 
Missouri 65102, or by calling (573) 751-0038 to ensure available accommodations.  The text 
telephone for the hearing impaired is (800) 735-2966. 

Except to the extent disclosure is otherwise required by law, the Missouri Real Estate Appraisers 
Commission is authorized to close meetings, records and votes to the extent they relate to the 
following: Section 610.021 subsections (1), (3), (5), (7), (13), (14) and Section 324.001.8 and 
324.001.9 RSMo 

The Commission may convene in closed session at any time during the meeting.  If the meeting is 
closed, the appropriate section will be announced to the public, with the motion and vote recorded 
in open session minutes. 

 
 
 
 
 
 

 



Open Session 

Tentative Agenda 
 

Missouri Real Estate Appraisers Commission 
Division of Professional Registration 

3605 Missouri Blvd. 
Jefferson City, MO  65109 

 
Conference Call 

 
(573) 526-6012  --------- toll free (866) 630-9353 

October 19, 2016– 8:30 a.m. 

I. Call to Order 

II. Roll Call 

III. Approval of Open Session Agenda 

IV. Education Review 
 AI: Residential & Commercial Valuation of Solar 
 AI: Review Case Studies – Residential 
 McKissock: The Income Approach: An Overview 
 McKissock: Residential Property Inspection for Appraisers 
 ASFMRA: 87th Annual Convention Day 1      
 ASFMRA: 87th Annual Convention Day 2     
 Allterra: 2016 Keynote/Industry Update/Big Data     
 Allterra: 2016 Fannie Mae Update/Appraiser Best Practices   
 Calypso: 2016-2017 USPAP Update Equivalent   

    
V. Miscellaneous 

 
VI. Closed Meeting - Closed Session 610.021 Subsection (1) for the purpose of discussion of confidential or 

privileged communication between this agency and its attorney; Section 610.021 Subsection (14) and 
324.001.8 and 324.001.9 RSMo for the purpose of discussing investigative reports and/or complaints 
and/or audits and/or other information pertaining to the licensee or applicant section 610.021 subsection 
(1) RSMo for the purpose of discussing general legal action,  causes of action or litigation and any 
confidential or privileged communication between this agency and its attorney, and for the purpose of 
reviewing and approving closed meeting minutes of one or more previous meetings under the 
subsection 610.021 RSMo which authorizes this agency to go into closed session during those 
meetings. 
 

VII. Adjournment









QUALIFICATIONS OF APPRAISAL CONSULTANT 

 

SANDRA K. ADOMATIS, SRA,  (Involved in appraising & consulting since 1981. ) 

EXPERIENCE: 
 Single family, multi family, barrier islands properties, mobile homes, condominiums, industrial and commercial 

property appraisals. 

 Appraised condominium projects and subdivision analysis 

 Provided rental studies on various types of commercial properties 

 Supply and demand studies 

 Review appraisals serving FNMA, governmental agencies, and many secondary lenders 

 Grades Residential Demonstration Reports for Appraisal Institute 

 Guest speaker for variety of real estate related organizations 

 Taught real estate principles, valuation, and basic courses for State of Indiana licensing 1990-1991 

 

 EDUCATION: 
 Residential valuation, principles, procedures, Capitalization Part A and B, Standards of Professional Appraisal 

Practice, Appraisal of Mixed Use Properties, Highest and Best Use Seminar, Marshall and Swift Costing, 

Valuing the Unusual Home, FIRREA, and Appraising from plans and specification through the Appraisal 

Institute 

 Introduction to Economics, Valparaiso University 

 Residential Demonstration Report Writing Seminar through the Appraisal Institute; approved instructor since 

1989 

 Indiana State Highway Right of Way Seminar, via Indiana Department of Transportation 

 Continuing Education Classes are current per requirements of Appraisal Institute 
 

 SPECIAL ACTIVITIES: 
 President of the Northwest Indiana Chapter of Independent Fee Appraisers in 1985 

 Guest speaker for Indianapolis Board of Realtors, Duneland Valparaiso and NW Indiana Board of Realtors and 

various public seminars. 

 1997 through 1999 provided the Economic Development Council of Charlotte County with a database of 

Commercial and Industrial properties in the County currently listed for sale. 

 Chairperson of Residential Demonstration Report Subcommittee on National Level of Appraisal Institute  

        1998-2001. 

 Grader of Residential Demonstration Appraisal Reports for The Appraisal Institute since 1987 

 Instructor and developer for the On-Line Residential Demonstration Report Writing Seminar for Appraisal 

Institute. 

 Developer of On-Line Real Estate Appraisal Operations Course - Appraisal Institute, 2006 

 Review Team for Advanced Residential Case Studies Part I and Advanced Report Writing Part II – 2006-

Appraisal Institute-Qualified Instructor for both Courses 

 On-Line Developer of Residential Report Writing and Case Studies Course – Appraisal Institute, 2006 

 Reviewer of Textbook, Value by Comparison, by Mark Rattermann, SRA, MAI, 2006 

 Textbook Development Team, Appraising Residential Properties, Fourth Edition, 2007 

 Charlotte Sun Herald – Wrote real estate appraisal column for the Market Place Tabloid 9-07 to 12-07 

 

 

 MEMBERSHIPS: 
 Member of the Englewood Association of Realtors  

 Member of Estate and Tax Planning Council in Port Charlotte 

 Member of Charlotte County Chamber of Commerce 1994 to current 

 Appointed to the Affordable Housing Advisory Committee 1997 to 2008 

 Member of Board of Director to Charlotte County Affordable Housing Corporation, 2008 

 2009 President of West Coast Florida Chapter of Appraisal Instititute 



QUALIFICATIONS OF APPRAISAL CONSULTANT, continued 

 

 

Court Testimony: 
 Testified in court for divorce, condemnation, and estate hearings.  Expert witness for Murdock Village and 

Bayshore Drive in Charlotte Harbor Eminent Domain Proceedings 

 

APPRAISER LICENSE: 

 State-Certified General Real Estate Appraiser RZ0001517 
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Appraisal Institute  Residential and Commercial Valuation of Solar IN–1 

Suggested Schedule 
 
 

SECTION 1  (MORNING DAY 1) 

8:00–8:30 Sign–in

Part 1. Introduction 

8:30–8:35   5 minutes Classroom Rules and Procedures 

8:35-8:45 10 minutes Self-Assessment Quiz 

8:45–8:55 10 minutes Photovoltaics Defined 

Introduction—Video on Solar Power Basics

8:55–9:00   5 minutes Impetus for Growth

9:00–9:20 20 minutes Electricity Pricing and Consumption

9:20–9:30 10 minutes Solar PV Installations

9:30–9:40 10 minutes BREAK 

9:40–9:55 15 minutes 1.10 Case Study: Townhouse in New Mexico

9:55-10:00 5 minutes Solar PV use on commercial properties 

Part 2. Speaking the Solar Language 

10:00-–10:15 15 minutes Overview of Solar PV Energy Systems

10:15–10:30 15 minutes Speaking the Solar Language and Describing the System 

(includes 4-minute video clip)

10:30–10:55 25 minutes Cells, Modules, and Arrays

10:55–11:05 10 minutes BREAK 

11:05–11:25 20 minutes Solar PV Inverters

11:25–11:35 10 minutes Performance Standards and Other Issues Related to  
Solar PV Systems

11:35–11:45 10 minutes Appraisal Standards Issues: Competency, Scope of Work, and 
Developing an Opinion of Value

11:45–12:00 15 minutes Practice Test 

12:00-1:00 60 minutes LUNCH 
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SECTION 2  (AFTERNOON DAY 1) 

Part 3. Documentation of Size, Estimated Production, and Lease vs. Ownership 

1:00-1:10 10 minutes Documentation Available for Valuation of Solar PV Systems

1:10–1:30 20 minutes Installation, Warranty, Maintenance, and Energy Production 

1:30–1:45 15 minutes Incentives, Sources for Documenting Incentives, and Cause 
and Effect of Incentives on Market Value

1:45–1:55 10 minutes 3.3 Case Study: Industrial Building with Solar PV System 

 

SECTION 2  (AFTERNOON DAY 1), cont. 

Part 3. Documentation of Size, Estimated Production, Lease vs. Ownership, cont. 

1:55–2:05 10 minutes Other Value Influences - leases 

2:05–2:20 15 minutes Tools for Valuation of Solar PV Systems 

2:20–2:35 15 minutes Residential Lending Guidelines 

2:35–2:45 10 minutes BREAK 

2:45–3:05 20 minutes  Commercial Lending  

3:05–4:05 60 minutes PV Value®Pro Overview 
(with discussion of discount rates) 

4:05–4:15 10 minutes BREAK 

4:15-4:40 25 minutes Cost approach for Solar PV Systems 

4:40–5:00 20 minutes 3.11 Case Study  

  3.12 Case Study 

 
 

SECTION 3  (MORNING DAY 2) 

Part 3. Documentation of Size, Estimated Production, Lease vs. Ownership, cont. 

8:30–9:00 30 minutes Review and Completion of Topics from Day 1 

9:00-9:30              30 minutes      3.13 Case Study – Two Arrays 

9:30-9:45              15 minutes      Practice Test 

Part 4. Net Zero Energy, Passive Solar, and Identifying Resources to Develop Derate Factors 

9:45–10:05 20 minutes Net Zero Energy Buildings 

10:05-10:20 15 minutes Passive Solar Buildings 

10:20-10:30 10 minutes BREAK 

10:30–11:00 30 minutes Commercial Case Study 

11:00-11:10 10 minutes Practice Test 

11:10-11:20 10 minutes BREAK 
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Part 5. Published Studies on Value Contribution of Solar PV and Case Studies Using the Cost 
and Income Capitalization Approaches 

11:20–11:45 25 minutes Published Studies of Solar PV Systems’ Value Contribution 
for Residential Properties

11:45-12:05 20 minutes Study of Solar PV System Assessments in 15 States 

12:05-1:05 60 minutes LUNCH 

 
 

SECTION 4  (AFTERNOON DAY 2) 

Part 5. Published Studies on Value Contribution of Solar PV and Case Studies Using the Cost 
and Income Capitalization Approaches, cont. 

1:05-1:15 10 minutes Recap of Morning Material 

1:15–1:30 15 minutes 5.3 Case Study. Cost Approach as It Applies to Solar PV 
Valuation: Residential Property 

1:30-2:15 45 minutes 5.4 Case Study. Cost and Income Capitalization Approaches 
as They Apply to Solar PV Valuation: Commercial Property

2:15-2:25 10 minutes BREAK

Part 6. Case Studies: Multifamily Property and Commercial Solar PV Rooftop Lease 

2:25-2:40 15 minutes Income Capitalization Approach as It Applies to  
Solar PV Valuation 

6.1 Case Study. Multifamily Residential Property

2:40-3:00 20 minutes Commercial/Industrial Rooftop Leases for Solar PV Systems 

6.2 Case Study. Commercial Property Rooftop Lease

Part 7. Exam Content Review  

3:00-3:20 20 minutes Instructor-Led Review 

3:20-3:30 10 minutes Self-Study 

3:30–3:40 10 minutes Wrap-up, Evaluations 

3:40–3:50 10 minutes BREAK 

3:50–4:00 10 minutes Instructions for Exam (Participants must remain until exam 
starts to receive state CE credit. Participants who stay for the 
exam receive an additional hour of credit.)

4:00–5:00 60 minutes Exam
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Suggested Schedule 
 
 

SECTION 1  (MORNING DAY 1) 

8:00–8:30  Sign–in 

Part 1. Introduction 

8:30–8:35   5 minutes Classroom Rules and Procedures 

8:35-8:45 10 minutes Self-Assessment Quiz 

8:45–8:55 10 minutes Photovoltaics Defined 

Introduction—Video on Solar Power Basics 

8:55–9:00   5 minutes Impetus for Growth 

9:00–9:20 20 minutes Electricity Pricing and Consumption 

9:20–9:30 10 minutes Solar PV Installations 

9:30–9:40 10 minutes BREAK 

9:40–9:55 15 minutes 1.10 Case Study: Townhouse in New Mexico 

9:55-10:00 5 minutes Solar PV use on commercial properties 

Part 2. Speaking the Solar Language 

10:00-–10:15 15 minutes Overview of Solar PV Energy Systems 

10:15–10:30 15 minutes Speaking the Solar Language and Describing the System 

(includes 4-minute video clip) 

10:30–10:55 25 minutes Cells, Modules, and Arrays 

10:55–11:05 10 minutes BREAK 

11:05–11:25 20 minutes Solar PV Inverters 

11:25–11:35 10 minutes Performance Standards and Other Issues Related to  
Solar PV Systems 

11:35–11:45 10 minutes Appraisal Standards Issues: Competency, Scope of Work, and 
Developing an Opinion of Value 

11:45–12:00 15 minutes Practice Test 

12:00-1:00 60 minutes LUNCH 
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SECTION 2  (AFTERNOON DAY 1) 

Part 3. Documentation of Size, Estimated Production, and Lease vs. Ownership 

1:00-1:10 10 minutes Documentation Available for Valuation of Solar PV Systems 

1:10–1:30 20 minutes Installation, Warranty, Maintenance, and Energy Production  

1:30–1:45 15 minutes Incentives, Sources for Documenting Incentives, and Cause 
and Effect of Incentives on Market Value 

1:45–1:55 10 minutes 3.3 Case Study: Industrial Building with Solar PV System 

 

SECTION 2  (AFTERNOON DAY 1), cont. 

Part 3. Documentation of Size, Estimated Production, Lease vs. Ownership, cont. 

1:55–2:05 10 minutes Other Value Influences - leases 

2:05–2:20 15 minutes Tools for Valuation of Solar PV Systems 

2:20–2:35 15 minutes Residential Lending Guidelines 

2:35–2:45 10 minutes BREAK 

2:45–3:05 20 minutes  Commercial Lending  

3:05–4:05 60 minutes PV Value®Pro Overview 
(with discussion of discount rates) 

4:05–4:15 10 minutes BREAK 

4:15-4:40 25 minutes Cost approach for Solar PV Systems 

4:40–5:00 20 minutes 3.11 Case Study  

  3.12 Case Study 

 
 

SECTION 3  (MORNING DAY 2) 

Part 3. Documentation of Size, Estimated Production, Lease vs. Ownership, cont. 

8:30–9:00 30 minutes Review and Completion of Topics from Day 1 

9:00-9:30              30 minutes      3.13 Case Study – Two Arrays 

9:30-9:45              15 minutes      Practice Test 

Part 4. Net Zero Energy, Passive Solar, and Identifying Resources to Develop Derate Factors 

9:45–10:05 20 minutes Net Zero Energy Buildings 

10:05-10:20 15 minutes Passive Solar Buildings 

10:20-10:30 10 minutes BREAK 

10:30–11:00 30 minutes Commercial Case Study 

11:00-11:10 10 minutes Practice Test 

11:10-11:20 10 minutes BREAK 
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Part 5. Published Studies on Value Contribution of Solar PV and Case Studies Using the Cost 
and Income Capitalization Approaches 

11:20–11:45 25 minutes Published Studies of Solar PV Systems’ Value Contribution 
for Residential Properties 

11:45-12:05 20 minutes Study of Solar PV System Assessments in 15 States 

12:05-1:05 60 minutes LUNCH 

 
 

SECTION 4  (AFTERNOON DAY 2) 

Part 5. Published Studies on Value Contribution of Solar PV and Case Studies Using the Cost 
and Income Capitalization Approaches, cont. 

1:05-1:15 10 minutes Recap of Morning Material 

1:15–1:30 15 minutes 5.3 Case Study. Cost Approach as It Applies to Solar PV 
Valuation: Residential Property 

1:30-2:15 45 minutes 5.4 Case Study. Cost and Income Capitalization Approaches 
as They Apply to Solar PV Valuation: Commercial Property 

2:15-2:25 10 minutes BREAK 

Part 6. Case Studies: Multifamily Property and Commercial Solar PV Rooftop Lease 

2:25-2:40 15 minutes Income Capitalization Approach as It Applies to  
Solar PV Valuation 

6.1 Case Study. Multifamily Residential Property 

2:40-3:00 20 minutes Commercial/Industrial Rooftop Leases for Solar PV Systems 

6.2 Case Study. Commercial Property Rooftop Lease 

Part 7. Exam Content Review  

3:00-3:20 20 minutes Instructor-Led Review 

3:20-3:30 10 minutes Self-Study 

3:30–3:40 10 minutes Wrap-up, Evaluations 

3:40–3:50 10 minutes BREAK 

3:50–4:00 10 minutes Instructions for Exam (Participants must remain until exam 
starts to receive state CE credit. Participants who stay for the 
exam receive an additional hour of credit.) 

4:00–5:00 60 minutes Exam 
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Schedule 
 
 

SECTION 1  (MORNING DAY 1) 

8:00–8:30  Sign–in 

Part 1. Introduction 

8:30–8:35   5 minutes Classroom Rules and Procedures 

Self-Assessment Quiz 

8:35–8:45 10 minutes Photovoltaics Defined 

Introduction—Video on Solar Power Basics 

8:45–8:50   5 minutes Impetus for Growth 

8:50–9:15 25 minutes Electricity Pricing and Consumption 

9:15–9:25 10 minutes Solar PV Installations 

9:25–9:35 10 minutes BREAK 

9:35–9:50 15 minutes 1.10 Case Study: Townhouse in New Mexico 

Part 2. Speaking the Solar Language 

9:50–10:05 15 minutes Overview of Solar PV Energy Systems 

10:05–10:20 15 minutes Speaking the Solar Language and Describing the System 

(includes 4-minute video clip) 

10:20–10:45 25 minutes Cells, Modules, and Arrays 

10:45–10:55 10 minutes BREAK 

10:55–11:15 20 minutes Solar PV Inverters 

11:15–11:25 10 minutes Performance Standards and Other Issues Related to  
Solar PV Systems 

11:25–11:35 10 minutes Appraisal Standards Issues: Competency, Scope of Work, and 
Developing an Opinion of Value 

11:35–11:45 10 minutes Practice Test 

11:45–12:45 60 minutes LUNCH 

 
 

SECTION 2  (AFTERNOON DAY 1) 

Part 3. Documentation of Size, Estimated Production, and Lease vs. Ownership 

12:45–12:55 10 minutes Documentation Available for Valuation of Solar PV Systems 

12:55–1:10 15 minutes Installation, Warranty, Maintenance, and Energy Production  

1:10–1:25 15 minutes Incentives, Sources for Documenting Incentives, and Cause 
and Effect of Incentives on Market Value 

1:25–1:35 10 minutes 3.3 Case Study: Industrial Building with Solar PV System 
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SECTION 2  (AFTERNOON DAY 1), cont. 

Part 3. Documentation of Size, Estimated Production, Lease vs. Ownership, cont. 

1:35–1:45 10 minutes Other Value Influences 

Break 

1:45–2:00 15 minutes Tools for Valuation of Solar PV Systems 

2:00–2:20 20 minutes Residential Lending Guidelines 

2:30–2:35   5 minutes  Commercial Lending  

2:35–3:35 60 minutes PV Value® Pro Overview 
(with discussion of discount rates) 

3:45–4:50 65 minutes Mini Case Studies  

4:50–5:00 10 minutes Practice Test  

 
 

SECTION 3  (MORNING DAY 2) 

Part 4. Net Zero Energy, Passive Solar, and Identifying Solar Types and Problems 

8:30–9:30 60 minutes Review and Completion of Topics from Day 1 

9:30–9:50 20 minutes Net Zero Energy Buildings 

9:50–10:05 15 minutes Passive Solar Buildings 

10:05--10:15 10 minutes 3.16 Existing Commercial Solar PV System 

10:50–11:00 10 minutes BREAK 

11:00–11:05 5 minutes Practice Test 

Part 5. Published Studies on Value Contribution of Solar PV and Case Studies Using the Cost 
and Income Capitalization Approaches 

11:05–11:25 20 minutes Published Studies of Solar PV Systems’ Value Contribution 
for Residential Properties 

11:25-11:35 10 minutes Study of Solar PV System Assessments in 15 States 

11:35–12:35 60 minutes LUNCH 
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SECTION 4  (AFTERNOON DAY 2) 

Part 5. Published Studies on Value Contribution of Solar PV and Case Studies Using the Cost 
and Income Capitalization Approaches, cont. 

12:35–12:45 10 minutes Recap of Morning Material 

12:45–1:00 15 minutes 5.4 Case Study. Cost Approach as It Applies to Solar PV 
Valuation: Residential Property 

1:00–1:45 45 minutes 5.5 Case Study. Cost and Income Capitalization Approaches 
as They Apply to Solar PV Valuation: Commercial Property 

1:45–1:55 10 minutes BREAK 

Part 6. Case Studies: Multifamily Property and Commercial Solar PV Rooftop Lease 

1:55–2:15 20 minutes Income Capitalization Approach as It Applies to  
Solar PV Valuation 

6.1 Case Study. Multifamily Residential Property 

2:15–2:35 20 minutes Commercial/Industrial Rooftop Leases for Solar PV Systems 

6.3 Case Study. Commercial Property Rooftop Lease 

Part 7. Exam Content Review  

2:35–3:05 30 minutes Instructor-Led Review 

3:05–3:35 30 minutes Self-Study 

3:35–3:45 10 minutes Wrap-up, Evaluations 

3:45–3:55 10 minutes BREAK 

3:55–4:00   5 minutes Instructions for Exam (Participants must remain until exam 
starts to receive state CE credit. Participants who stay for the 
exam receive an additional hour of credit.) 

4:00–5:00 60 minutes Exam 
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Part 1. Introduction 
(70 minutes plus one 10-minute break) 
Overview 

The course begins with a review of the 
basic concepts and principles of solar 
photovoltaic systems. After the 
introductions, allow a few minutes for 
participants to complete a self-
assessment to measure their knowledge 
of the topic.   

Some of the questions participants raise 
are likely to be addressed later in the 
course. If so, it would probably be best 
to note those questions, let the class 
know you will address them a little later, 
and move on. If there are questions 
about topics not included in the 
remaining course content, make a note 
of them and be sure to address them at 
the prescribed time—at the end of the 
applicable section or later in the day. If a 
question arises that you cannot answer, 
encourage participants to do some 
research on their own to find an answer. 

 It is good to remind them of the 
resources for solar research available 
throughout this course material and on 
the Appraisal Institute’s Web site. 
Remind students that web links often 
change and if they see a link in the 
material that is not functioning, do an 
internet search based on the topic to 
find the new location. 

Instructor Notes 

Due to the quickly changing nature of the 
solar PV industry, some book material 
may be out of date by class time. 
Instructors should update slides with the 
most current information available. 
Participants should receive the updated 
material in PDF form and be informed 

that the material will not be used on the 
exam. 

Timing of the material should be based 
on the participants’ ability to 
comprehend and work the case study 
material. Do not be concerned with 
getting through all the case studies but 
do cover all material found on the exam. 

Content Tips 

Part 1 focuses on defining solar 
photovoltaic (PV) energy and the 
principles of how it works. Without a 
good understanding of the basics, an 
appraiser cannot identify the most 
relevant factors and most applicable 
approach(es) to valuing solar PV 
systems. Ensuring that participants 
understand some of the nuances of the 
terminology will make them better able 
to communicate with both clients and 
solar consultants. This knowledge will 
help them develop an effective appraisal 
of a solar PV system and address the 
characteristics and marketability of 
these systems. 

Introduction and Video on Solar Power 
Basics (10 minutes). This discussion 
should focus on defining a solar PV 
system. The video clip “Solar Power 
Basics” should be shown in class. It 
provides additional information on how 
electricity is generated from photovoltaic 
and concentrating solar power 
technologies. Both the video and a text 
version are available from the following 
Web site: www.eeremultimedia.energy 
gov/solar/videos/solar_power_basics 

It’s important that instructors have both 
video clips available to show the class. 
Instructors will be able to download 
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these files, along with the remainder of 
their teaching materials, to a flash drive 
or hard drive. (Instructions will be 
provided before the course offering.) 
Also, test the speakers to make sure 
that they have sufficient volume for a 
classroom. 

Remind the class that the course 
materials have more information and 
resources than we may be able to cover 
in class. Participants can use the 
materials as a resource as they 
encounter solar appraisal problems.  

Impetus for Growth (5 minutes). A major 
focus should be on the reasons for the 
growth of alternative energy sources as 
it relates to the cost of electricity. Solar 
PV has decreased in price and 
technology has advanced to improve 
production.  

Government plays a big role in the 
growth of solar PV, including the 
provision of Renewable Portfolio 
Standards (RPS), which mandate that 
utilities derive a specific percentage of 
their power from renewable sources.  

Review the www.eia.gov Web site for 
national electricity costs. Research the 
utility rates for the course location by 
contacting a local appraiser prior to 
class or searching the utility company 
website. 

The summary statistics for U.S. Average 
Electric Costs kWh has space for 
students to insert the cost for 2017 and 
2018.  This will require instructors to 
research those numbers through the 
EIA.gov website.  Allowing spaces to 
update the tables will assist us in 
keeping the material relevant and 
students engaged.  

Electricity Pricing and Consumption  
(20 minutes). This section provides a 
framework for discussion of the cost of 
electricity in some parts of the country. 
Some participants may live in states with 
low electricity costs and may not be 
familiar with costs in other states. Be 
sure to review the terms used in the 
electrical cost tables.  

Energy pricing fundamentals are 
important to cover and review the 
examples shown in the different pricing 
categories.  Examples are shown to 
provide a general overview of the 
categories.  Appraisers have not been 
exposed to kWh costs and pricing 
fundamentals; therefore, we must not 
take for granted they understand the 
pricing. 

Net Energy Metering is one consideration 
commercial users research in making 
their decision to install solar PV.  In 
some states, NEM is not a consideration 
and other states have made changes to 
the NEM policies.   

Go over 1.5 Exhibit, Commercial Energy 
Consumption Survey: 2012. Tie the 
costs to the reasons why some business 
owners are moving to alternative energy. 

2010 Solar PV Installations  
(10 minutes).  1.6 Exhibit provide the 
cumulative solar photovoltaic capacity 
per Capita. 1.7 Exhibit provides the top 
ten states cumulative solar photovoltaic 
installed capacity.  Instructors can 
research SEIA.org latest quarterly report 
to see if the rankings have changed.  
Review the tables and allow time for the 
discussion questions following the 
exhibit.  

1.8 Exhibit shows the top 18 states with 
highest electric retail rates.  Review the 
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tables and answer the questions on the 
following pages. 

Review the terminology that is important 
to understanding the system and using 
tools for developing a value indication. 

1.9 Exhibit shows the 2015 solar 
installed capacity by sector.  Discuss the 
comparison of installations by section 
changes from 2010 to 2015.  Tie the 
changes to the NEM and decrease in 
incentives by the utility companies.  
Remind appraisers that this course does 
not address valuing solar farms. 

1.10 Case Study: Townhouse in New 
Mexico (15 minutes). This case study 
should promote discussion of correct 
and incorrect ways to handle solar PV. 
Some participants may blame 
underwriters’ inability to accept a report 
without a paired sale or another sale 
with a PV system. Note that we will 
discuss alternative ways to value solar 
PV later in the course.  

Here is a good place to stress that 
underwriters often do not accept our 
adjustments for energy features because 
we have not built a case to defend our 
position. Continually stress that the 
income approach to valuing solar PV 
requires a discussion to support each 
step or input.  A sample is included in 
the course material. 
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Part 1 Preview 
  

Introduction  

Part 1 focuses on defining solar photovoltaic (PV) energy and describing how it works. 
Without a good understanding of the basics, an appraiser cannot identify the most 
relevant factors and the most applicable approach(es) to appraising solar PV systems. 
The course contains a vast amount of information and a number of case studies. We will 
focus on the case studies that apply to the majority of the participants. Some case 
studies emphasize similar methods; therefore, all methodologies presented in the course 
will be addressed even if a specific case study is not covered in class. Solutions 
Booklets will be provided at the end of class. 

Learning Objectives 

To prepare for Part 1, read the following learning objectives and refer back to them as 
you study this part of the handbook. 

 Identify how solar PV systems convert the sun’s energy into electricity. 

 Analyze market statistics on energy costs and solar use by state. 

 Recognize the need to develop a methodology for valuing solar PV installations. 

Learning Tips 

Due to the quickly changing nature of the solar PV industry, some course data may be 
out-of-date by the start of this course offering. Your instructor will update the PowerPoint 
with the current data and you can download the updated material from the AI website. 
The updated material will not be on the exam. 

We recommend that you keep track of questions asked during class discussions and be 
sure that those you consider relevant are answered at some point during the course. 
Notify the instructor of any terms that are unclear to you for clarification before moving to 
the next part. The following self-assessment will provide an idea of how much you already 
know about solar PV.  
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Self-Assessment Quiz  

Test your knowledge of solar PV systems while waiting for class to start. Answer the 
questions below. 

Check the appropriate box for each question. TRUE FALSE 

1. A solar PV system is always considered personal property.   

2. Solar PV modules do not require maintenance during their  
useful lives. 

  

3. Solar PV modules are always mounted on rooftops.   

4. All solar PV modules have the same degradation rate  
(loss of production). 

  

5. An inverter is necessary to measure the energy production  
of the module. 

  

6. Commercial property owners who install solar PV systems  
benefit from accelerated depreciation. 

  

7. The present value of the energy produced can never be used to 
develop a market value opinion for a residential solar PV system. 

  

8. Industrial building owners may rent roof space for solar PV 
production. 

  

9.   Commercial and residential Solar PV is cost effective in the 
majority of the states 

  

10.  A key to understanding the period it takes to recoup the initial 
investment of a solar photovoltaic system is the price per kWh 
and solar cost per watt. 

  

 

Scope of Work Notes:  As we move through the material, it will be helpful to make 
notes on items that should be addressed in the scope of work.    



Appraisal Institute  Residential and Commercial Valuation of Solar Part 1 – 3 

Part 1. 
Introduction 

I. Photovoltaics (PV) Defined  

Photovoltaic(s) (PV). Pertaining to the direct conversion of light into electricity.1 

A. Solar Power Basics Video. This video summarizes the process of generating solar 
electricity from photovoltaic and concentrating solar power technologies. It also 
touches on research, manufacturing, and use of these technologies across the 
United States. 

Participants may download a text version of the video or review the presentation 
after class by visiting the following Web site: www.eeremultimedia.energy.gov/ 
solar/videos/solar_power_basics 

B. Renewable energy source 

1. Solar PV systems are a growing source of renewable energy in the U.S. 
Because these systems are being incorporated in commercial, industrial, and 
residential properties, appraisers need to develop methods for estimating 
their contributory value. More than 90% of cumulative residential PV 
installations have come online since the beginning of the decade according to 
GTM Research/SEIA, Q3 2015 U.S. Solar Market Insight. 

2. Solar PV technology has been in existence for more than a hundred years but 
has become more common in the U.S. in the last 10 years. The growth of the 
green movement and rising oil prices have brought renewed interest in 
alternative energy sources.  

3. Government incentives have also contributed to increased interest in 
alternative energy sources. However, incentives are not a long-term solution. 
As is true of any new technology, reliability of the product is an important 
issue and one that manufacturers must consider during this innovation stage 
to maintain the momentum of growth in solar PV systems. Distributed solar 
PV is still in the innovation stage in the U.S.  

4. In the past, the cost of solar PV systems was prohibitive in most areas when 
compared with the cost of other energy sources. The declining cost of solar 
PV systems, improvement in energy production, more efficient installation 

                                                           
1. www1.eere.energy.gov/solar/sunshot/glossary.html  
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techniques, incentives, and public policy are driving interest in this renewable 
energy alternative.  

5. The cost and risks of nuclear power are also driving interest in solar 
PV/renewables. Risks include accidents, storage of waste, and potential for 
proliferation (weapons). 

II. Impetus for Growth 

A. Another reason for growth in alternative energy sources is the rising cost of 
electricity. The chart shows prices have actually declined since 2013.  The 
question arises, will it continue to decline?  The U.S. Energy Information 
Administration website provides the following history of kilowatt-hour electric 
costs as a national average by sector.  Space is provided for future rates not 
available as of the date of this material. 

Summary Statistics for U.S. Average Electric Costs kWh 

Year Residential Commercial Industrial
Transpor-

tation
2004 8.95 8.17 5.25 7.18

2005 9.45 8.67 5.73 8.57

2006 10.40 9.46 6.16 9.54

2007 10.65 9.65 6.39 9.70

2008 11.26 10.26 6.96 10.71

2009 11.51 10.16 6.83 10.66

2010 11.54 10.19 6.77 10.56

2011 11.72 10.24 6.82 10.46

2012 11.88 10.09 6.67 10.21

2013 12.13 10.26 6.89 10.55

2014 12.52 10.74 7.10 10.45

2015 12.34 10.52 6.81 10.18

Mar-16 12.58 10.13 6.47 9.43

2017

2018  
Source:  http://www.eia.gov/electricity/data.cfm#summary – Table 1.2 and 
http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_6_a 

 
B. Residential and commercial users pay the highest rates because it costs more to 

distribute electricity to these users. Conversely, industrial users can take their 
electricity at higher voltages. Because the electricity produced does not need to be 
stepped down, the price of power to industrial users is closer to the wholesale 

http://www.eia.gov/electricity/data.cfm#summary
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price.2 In many markets, residential rates subsidize commercial rates. (Florida is 
an example where this is true.) 

C. Based on the average costs shown above, it is only reasonable to assume that if 
renewable energy is to become a major alternative with quantifiable value to the 
real estate, the cost of such energy must become equal to or lower than the cost 
of electricity from conventional sources. Historically, reductions in the cost of PV 
systems generally required incentives.  

D. The Solar Energy Industries Association® (SEIA) reports solar PV costs for 
residential application is an average of $3.21 per watt for the 1st quarter of 2016.   
The non-residential cost is $1.95 per watt.  This data is from a report published 
by SEIA/GTM Research entitled “U.S. Solar Market Insight.”  You can download a 
summary report at no costs at the following site.  http://www.seia.org/research-
resources/solar-market  

E.   Reviewing electricity costs by state provides some evidence of where we will most 
likely see the greatest growth in solar PV systems. The key to feasibility is the 
cost per watt for the solar system and the cost per kilowatt hour in a given 
location.   Over the past few years solar PV systems presented a valuation 
challenge to appraisers in many  markets.. A little later in this section we will 
review the states with the highest electric rates. 

III. Electricity Pricing and Consumption  

The Independent Statistics and Analysis series of the U.S. Energy Information 
Administration includes data on various costs, which are explained below. Users of 
this site should be familiar with the following terms: 

 Full Service. Total cost of electricity to the user excluding taxes. This is the 
rate appraisers should be using in their analyses. 

 Restructured Retail Service Providers. Allows retail producers to compete 
and users to choose their service provider. 

 Delivery-Only Service. The cost to deliver electricity; it does not include all 
costs to the end user. Therefore, this cost must be added to the energy cost 
to arrive at a total cost for the electricity excluding taxes. 

 Energy-Only Provider. A company that produces energy and sells it to others, 
which requires a delivery-only service at an additional cost. 

  

                                                           
2. U.S. Energy Information Administration, www.eia.gov/tools/faqs/faq.cfm?id=507&t=3  

http://www.seia.org/research-resources/solar-market
http://www.seia.org/research-resources/solar-market


Part 1 – 6 Appraisal Institute  Residential and Commercial Valuation of Solar 

 
A. Energy pricing fundamentals 

1. Various means are used to price electricity across the U.S. The following are 
the most often used pricing categories: 

 Price tiers. Electricity rate increases in stages with higher use levels.  

 

 

 

 Real-time electricity pricing—Time of Use (TOU). Rates for electricity 
change according to the time of day and cost of producing electricity at 
that time.  

 

 

 
  

This pricing presents special valuation considerations to arrive at 
a weighted rate most appropriate for use in the income approach 
to valuing energy produced. 

This pricing program has encouraged some users to install solar 
PV systems large enough to cover their use during this higher 
rate time frame.  Again, this presents special attention to the 
TOU rates in the income approach. 
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The table below is from Puerto Rico showing how the rates fluctuate 
with the cost of producing the electricity.  This kind of analysis is 
important to understanding the appropriate electric rate for this site. 

Date Kwh Cost Cost per Kwh
May-13 1,780 $459.78 0.258
Jun-13 2,050 $529.68 0.258
Jul-13 2,160 $567.54 0.263

Aug-13 2,010 $503.63 0.251
Sep-13 1,880 $484.25 0.258
Oct-13 2,020 $545.81 0.270
Nov-13 1,910 $490.45 0.257
Dec-13 1,840 $444.61 0.242
Jan-14 2,140 $553.85 0.259
Feb-14 1,530 $396.09 0.259
Mar-14 1,670 $453.81 0.272
Apr-14 1,710 $462.63 0.271

May-14 1,790 $474.64 0.265
Jun-14 2,060 $560.95 0.272
Jul-14 2,180 $606.46 0.278

Aug-14 2,230 $621.72 0.279
Sep-14 2,030 $569.37 0.280
Oct-14 1,730 $493.36 0.285
Nov-14 1,690 $444.76 0.263

0.265Average kWh Cost  

Source:  Courtesy of Raoul Le Hardy, SRA 

 Feed-in-Tariff (FIT). In this type of arrangement, a premium over the 
conventional price is paid for energy from renewable sources.    

The FIT provides additional income considerations that may 
explain some reasons for installing solar in areas where the 
utility rate is low resulting in a long period to recoup the 
investment.  The terms of the TIF vary widely requiring 
appraisers to carefully review the terms and decide if the 
income is an intangible or part of the real estate 
consideration. The following table shows a partial listing of 
some TIF programs by states. 
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Feed-in-Tariff Program Overview 

State Program 
Sponsor  

Program Name Brief 
Description 

AL, KY, MI, NC, 
TN, VA 

Tennessee 
Valley 
Authority 

Mid-Sized 
Renewable 
Standard Offer  

Start: 2010 
Term: 20-yr 
contract rate 
Rate: Varies by 
time of 
day/season 
$0.03 to 
$0.082/kWh 

California (CA 
has 3 different 
programs) 

Consumers 
Energy 

Palo Alto Clean 
Local Energy 
Accessible 
Now (CLEAN) 

Start: 2012 
Term: Unknown 
Rate: 
$0.165/kWh 

Florida Gainesville 
Regional 
Utilities 

Solar Feed-In-
Tariff 

Start: 2009 
Term: 20- years 
Rate: ranges 
$0.15 to 
$0.21/kWh 
depends on 
project size 

GA,IN,MI,NY, OR,VI,WA, and WI also have programs that can be 
viewed at U.S. Energy Information Administration Website 

Source:  
http://www.eia.gov/electricity/policies/provider_programs.cfm  

 
  

http://www.eia.gov/electricity/policies/provider_programs.cfm
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 Grid parity. This is the tipping point for solar PV. It refers to the point in 
price and time that the cost for solar PV electricity is equal to the cost for 
grid-supplied electricity. 

 

 

 

 

 

 

 Fixed Charge. As of June 2016, two states now have a $50 per month 
fixed charge set by the utility company.  The fixed charge affects the 
income cash flow of a solar system and is another point appraisers must 
consider in their analysis.  GTM Research report, U.S. Residential Solar 
Economic Outlook 2016-2020 reports the monthly fixed charges rank as 
the greatest policy risk that could undercut residential solar economics. 
 

• Net Energy Metering (NEM). A billing mechanism allowing homeowners 
and businesses that generate their own electricity using solar to send 
unused electricity back to the grid and receive credit for it.  The credit 
offsets the energy received from the grid at the site. The Solar Energy 
Industries Association® reports as of June 2016, 43 states + Washington 
D.C. & 4 territories have adopted a net metering policy.  Visit DSIRE™ 
website to review your state’s policy on net metering. 

 
 

 

Analysis of Electric Bill Before and After Solar PV Installation 
Period kWh Use for 

month 
Electric Bill Avg kWh Rate 

($/kWh=Rate) 
7-2013 967 kWh $243.27 $0.25 
Solar PV Installed    
7-2014 -259 kWh $4.93 0 
 

The 2013 tiered rates in California range between $0.15 kWh and $0.31 
kWh. In 2014 the tiered rates range between $0.16 and $0.40 kWh. The 
2014 bill shows the solar PV system sent energy back to the grid; therefore, 
a credit is given for 259 kWh.  The $4.93 charge is a flat rate charge. This 

20 States including Washington, D.C. at Grid Parity in 2016 

A report by GTM Research published February 2016 reports the 
following 20 states at grid parity based on residential solar use. 
They estimate 42 states are expected to reach grid parity by 2020 
under business-as-usual conditions. 

CA, MA, HI, NJ, AZ, VT, NM, NY, DE, NH, SC, DC, CT, LA, MD, CO, 
RI, UT, MN, MO 

 

NEM Exhibit California Overview of residential utility bill in the San 
Diego Market – Tiered Pricing and Net Metering Illustration 
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illustration also provides a good understanding of how important it is to 
review the utility bill carefully to understand the true cost per kWh. The rate 
shown in the PV Value® software is not always current requiring the user of 
the software to analyze the rate for accuracy. 
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Southern Nevada Overview of Net-Metering Rate Change Forecast 
 Basic Service 

Charge 
Volumetric 
Charge** 

Excess Energy 
Credit 

Prior Rate $12.75 $0.11289  
January 1, 2016 $17.90 $0.11067 $0.09199 
January 1, 2019 $23.05 $0.10845 $0.07429 
January 1, 2022 $28.21 $0.10623 $0.05747 
January 1, 2025 $33.36 $0.10418 $0.04157 
January 1, 2028 $38.51 $0.10179 $0.02649 

Northern Nevada Overview of Net-Metering Rate Change Forecast 
 Basic Service 

Charge 
Volumetric 
Charge** 

Excess Energy 
Credit 

Prior Rate $15.25 $0.08829  
January 1, 2016 $21.09 $0.08267 $0.07620 
January 1, 2019 $26.92 $0.07705 $0.06055 
January 1, 2022 $32.76 $0.07143 $0.04716 
January 1, 2025 $38.59 $0.06582 $0.03601 
January 1, 2028 $44.43 $0.06020 $0.02711 

NEM Exhibit Nevada Overview of Net-Metering Rate Change Forecast     
Source:  
https://www.nvenergy.com/renewablesenvironment/renewab
legenerations/NetMetering.cfm#forecast  

*These rates are subject to change and will change quarterly with each BTER/DEAA 
quarterly adjustment. 

**Volumetric Charge is comprised of all components charged on a per kWh basis.  
Those components are BTER, TRED, REPR, DEAA, EE, and UEC.   

On December 23, 2015, the Public Utilities Commission of Nevada established new net 
metering rules and rates.  After this announcement, SolarCity announced they would 
leave Nevada followed by Sunrun exiting Nevada.  Vivint Solar left the state in 2015. 

The state maxed out its 235 MW net metering cap in August 2015.  Net Metering 
presents a special valuation consideration if a system is large enough to send energy 
to the grid and the owner is anticipating income from the energy.  There are no 
guarantees the utility companies will continue to pay current rates or any rate at all.  
This is a good example of how quickly things can change.   

https://www.nvenergy.com/renewablesenvironment/renewablegenerations/NetMetering.cfm#forecast
https://www.nvenergy.com/renewablesenvironment/renewablegenerations/NetMetering.cfm#forecast


Part 1 – 12 Appraisal Institute  Residential and Commercial Valuation of Solar 

2. Geography, incentives, and utility rates impact market value.  

a. Different inputs are needed for different locations; payback is not the 
same in every location. 

b. Average annual cost per kWh is the key number for assessing payback, 
but this is not always easy to establish because of price tiers. 

c.  The price per kWh should include all taxes and surcharges required by the 
utility company at the location of the property. 

1.1 Discussion Question 

If my solar panel is rated 300 watts does that mean it generates 300 watts 
per hour?  

300 watts refers to the panel’s peak capacity—how much electricity  

will the panel produce in perfect weather conditions and perfect  

installation/orientation. 
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B. Energy Consumption in Commercial Buildings: 2012. The following exhibit shows 
the distribution of all types of energy used by commercial buildings. A review of this 
exhibit and 1.3 Exhibit on energy costs per square foot for business users provides 
insight into why specific business types may move into solar or other renewable 
alternatives. Keep in mind that the survey considers all types of energy. The data 
below was released March 18, 2016. 

 

 

 

  

The report indicates the 2012 survey shows space heating and lighting energy 
use is substantially lower than in 2003.   

 

Commercial Energy Use Comparisons 

Energy Use 2003 2012 

Space Heating 36% 25% 

Lighting Energy Use 21% 10% 
  

1.2 Exhibit Commercial Building Energy Consumption Survey (All 
types of energy use) 
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IV. Solar PV Installations 

A. It is interesting to review the solar photovoltaic capacity per capita.  The following 
exhibit shows the top ten states based on their ranking in 2015.  The rankings are 
reported the following year and we have provided two columns to insert the 
rankings in future years. Instructors:  In 2017 and 2018 you will need to 
research the SEIA.org website to provide the class with the updated 
numbers. Insert them into a slide and give them time to update the page. 

1.3 Exhibit Cumulative Solar Photovoltaic Capacity per Capita 

 

State 
Cumulative Solar Electricity Capacity 
Installed  per Capita (Watts/person) as 
of 2015 

2015 

Rank 

2016 

Rank 

2017 

Rank 

  Nevada 429 1   

  Hawaii 394 2   

  California 338 3   

  Arizona 337 4   

North Carolina 206 5   

New Jersey 182 6   

New Mexico 175 7   

Vermont 171 8   

Massachusetts 150 9   

Colorado 99 10   

 

  B.  Exhibit 1.4 on the next page shows the top ten state ranking of solar installations 
and the number of houses per state.    
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1.4 Exhibit Top Ten States Cumulative Solar Photovoltaic Installed Capacity  

 

State 
Cumulative Solar Electricity Installed as 
of March 2016 (MW) 

No. Houses 
installed 
solar can 

power 

Rank 

  California 13,241 
3,319,00

0 
1 

Arizona 2,303 327,000 2 
North Carolina 2,087 223,000 3 

New Jersey 1,632 257,000 4 

Nevada 1,240 191,000 5 

Massachusetts 1,020 163,000 6 

New York 638 108,000 7 

Hawaii 564 146,000 8 

Colorado 540 103,000 9 

Texas 534 57,000 10 
 
Source: Solar Energy Industries Association, March 2016 
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1.5 Exhibit Top 18 States with Highest Electric Retail Price (cents/kWh)  
 

2014 Total Electric Industry- Average Retail Price (cents/kWh)
(Data from forms EIA-861- schedules 4A-D, EIA-861S and EIA-861U)

Rank State Residential Commercial Industrial
1 Hawaii 37.04 34.21 30.22

2 New York 20.07 16.12 6.58

3 Connecticut 19.75 15.55 12.92

4 Alaska 19.14 17.09 15.66

5 New Hampshire 17.53 14.34 11.93

6 Vermont 17.47 14.56 10.23

7 Massachusetts 17.39 14.68 12.74

8 Rhode Island 17.17 14.56 12.86

9 California 16.25 15.62 12.34

10 New Jersey 15.78 13.15 11.38

11 Maine 15.27 12.70 8.95

12 Michigan 14.46 10.87 7.68

13 Wisconsin 13.67 10.77 7.52

14 Maryland 13.63 11.15 9.04

15 Pennsylvania 13.32 9.73 7.41

16 Delaware 13.29 10.50 8.58

17 Nevada 12.93 9.47 7.12

18 District of Columbia 12.74 12.19 8.41
 

 

The 2014 rate is the most recent rate available as of the date of this material.  EIA is 
typically a couple of years behind in reporting these figures.  Earlier we reviewed an 
actual billing in CA with tiered rates that clearly show that the CA rate is much higher 
than shown on this chart. 

The 18 states identified in the table above report the average rate paid in the state.  
This can be very deceiving in states that have time of use or price tiers.  For instance, 
in California the price tiers would in many cases show a much higher average rate for 
your property depending on its use.  Appraisers are cautioned to avoid using a 
generalized electric rate and take additional steps to research the actual electrical 
rate per kWh including taxes and any other charges to use in the income approach to 
developing the value of the system.  
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1.6 Discussion Questions 

1. Compare the data in 1.4 Exhibit showing the top 10 states with solar 
installations and 1.5 Exhibit showing the Average Electricity Price by 
State.  Are there similarities? 

Six states appear in both tables: Hawaii, New York, Massachusetts, New  

Jersey, Nevada, and California.  Four states are not on the top 18 states 

 with highest electric rate – Arizona, North Carolina, Colorado, and Texas 

2. What factors might account for top 10 states with solar PV installations not being on 
the top 18 states with the highest electric rates?  

Some states may offer more incentives than others. Incentives are for  

a short period and various states may not have had equal incentive  

programs in place. Economic conditions differ among states as well.  

Incentive programs are listed at www.dsireusa.org. 

It may be due to the social mind-set toward climate of the population. 

In North Carolina and Texas the majority of the installations are utility scale. 
 

  

http://www.dsireusa.org/
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Conversion Terminology 

 MW DC = Megawatts (MW) in direct current (DC). 

 MW AC = Megawatts (MW) in alternating current (AC). 

 A megawatt (MW) is equal to 1,000 kilowatts (kW). 

 A gigawatt (GW) is equal to 1,000 megawatts. 

 A kilowatt (kW) is equal to 1,000 watts or 3.6 mega joules  
(a unit of energy equal to one million joules). 

 1 kilowatt hour (kWh) is equal to 1,000 watts times 1 hour 

 One kilo British thermal unit (kBTU) is equal to 1,000 BTUs. 

 1 kWh is equal to 3.412 kBTUs.  

 According to the Solar Energy Industry Association (SEIA),3 one megawatt of 
solar power is sufficient to supply electricity to 169 homes on average. 

 

  

                                                           
3. www.seia.org/policy/solar-technology/photovoltaic-solar-electric/whats-megawatt  
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C.  U.S. solar PV installed capacity by category 

 

Utility Grade 

Location: Indianapolis 

Photograph courtesy of Sandra K. 
Adomatis 

Non-Residential -Commercial 

Photograph: Guaynabo, Puerto Rico 

Photograph courtesy Luis D. Diaz-
Santiago 

Residential  

Location: Chena River, Fairbanks, AK 

Photograph courtesy of Sandra K. 
Adomatis 
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1.7 Exhibit  

The following exhibit shows the 2015 solar installed capacity in megawatts (MW) 
of direct current (DC)4 in the United States by category. 

Non-Residential
24%

Residential
22%

Utility
54%

Solar PV Installed by Market Segment as of 
End of 2015

Source: Lawrence Berkeley National Laboratory

 

Source. Lawrence Berkeley National Laboratory 

1. The data provided in the above exhibit suggests that use of solar PV is 
growing faster in the utility segment with the Residential and Non-Residential 
installations fairly evenly distributed. In 2010 the distribution was more evenly 
divided among all three segments. This growth emphasizes the importance 
appraisers face to become familiar with the solar industry for valuation 
solutions. 

 

Comparison of Solar PV Market Share by Segment 
Year Residential Non-Residential Utility 
2010 30% 39% 31% 
2015 22% 24% 54% 

 

  

                                                           
4. Direct Current (DC): Electrical current that flows in one direction, either positive or negative. James P. Dunlop in 

partnership with the National Joint Apprenticeship Training Committee (NJATC), Photovoltaic Systems, 3rd ed.  
(Orland Park, IL: American Technical Publishers, Inc., 2012), 453. 
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1.8 Discussion Question 

In addition to the high cost of electricity, what other factors influence the 
market’s decisions about installing solar PV?  

Factors include incentives, energy credits, tax depreciation, social obligation to  

do something for the environment, and bragging rights for early adopters.   

Some users prefer energy sources with less potential for negative consequences: 

(1) nuclear = expense, potential for radiation/contamination/accidents  

(Fukushima Daiichi), long-term waste storage, weapons proliferation; 

(2) increasing likelihood of environmental damage as the supply of easily  

extracted fossil fuels shrinks (BP/Deepwater Horizon spill); (3) growing concern  

over impacts of carbon-based fuel sources on long-term climate stability. 

Net metering plays a role in some decision-making but that could change with 

The changes occurring in the NEM rules.  This topic is worth tracking to be  

Aware of changes that may materially affect solar PV valuations. 

 

2. We will discuss incentives for developing energy alternatives later in this course. 
The incentives are a major factor in moving some states ahead in PV solar use. 
It is important to understand the background for this movement and the 
reasons why we will begin to see more alternative energy sources in our market 
areas. The use of solar PV is still in the innovative stages and appraisers are 
already asking questions such as the following:  

 Does a solar PV installation on a building have value?  

 How do I develop an opinion of value for solar components?  

 What will lenders accept as support for an opinion of value? 
  



Part 1 – 22 Appraisal Institute  Residential and Commercial Valuation of Solar 

 

1.9 Case Study 

Townhouse in New Mexico Sells with New Solar PV System 

 
Source. Sandra K. Adomatis, SRA. Note. Photograph is not of the New Mexico property but of another townhouse with a 
solar PV installation. 

This case study illustrates why appraisers need to become knowledgeable 
about solar PV systems and valuation methodologies that will allow them to 
avoid competency issues.  

The problem described below is a common one in the valuation of solar PV 
installations. It is based on a 2012 article (see www.abqjournal.com/ 
main/2012/03/11/living/tool-deduces-home-solars-value.html) and a 
phone interview with the agent. Read the data provided and answer the 
discussion questions. 

When a real estate agent from New Mexico recently helped clients sell their 
Northeast Heights townhouse, she found her job to be an uphill battle when 
it came to the appraisal for the buyer’s mortgage. The income provided from 
the energy produced seemed like a simple indication of contributory value. 

  

http://www.abqjournal.com/main/2012/03/11/living/tool-deduces-home-solars-value.html
http://www.abqjournal.com/main/2012/03/11/living/tool-deduces-home-solars-value.html
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1.9 Case Study, cont. 

Townhouse in New Mexico Sells with New Solar PV System 

The homeowners had installed the expensive system within the last year 
and were earning about $50 a month from the excess power they sold back 
to Public Service Company of New Mexico. The agent was impressed that 
this unit had no electric bill and a bonus of $50 per month in income from 
the additional energy produced. To her, this was an easy sell, and the 
additional income could be converted to value for the solar PV installation.  

However, she was surprised when the appraisal did not reflect any value for 
the solar PV installation. She called three appraisers, but the townhouse 
eventually was appraised with nothing added for the solar PV system. This 
was the agent’s first experience with a solar PV system and she found it 
extremely frustrating. Determined not to give up easily, she called three 
local appraisers to find someone who would look at the potential value of 
the solar PV system.  

All three appraisers stated that if the market data does not include a sale of 
a property with a solar PV system, the subject property’s system has no 
value because appraisers have no other way to develop an indication of 
value. 

The real estate agent asked how appraisers developed a value indication  
for the first swimming pool, which produced no income to the property. This 
seems to be a reasonable question to compare to the solar issue; however, 
the appraisers had no logical answer. 

Her story is becoming more common in the real estate industry as solar 
modules grow in popularity. Lenders/underwriters and appraisers want solid 
support for an adjustment from paired sales analysis. How do you gain solid 
support from this method when few sales of properties with such systems 
occur? Appraisers report that they are not allowed to conclude value for a 
feature without sales proving the adjustment. 

The agent reported that the appraiser did not ask for the previous year’s 
electric bill, warranty on the system, cost of the system, brand name of the 
modules, or proof of the $50 per month rebate. In addition, shortly 
thereafter, a townhouse of the same size without a solar PV installation, 
located in the same development, was appraised for $3,000 more. 
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1.9 Case Study, cont. 

Townhouse in New Mexico Sells with New Solar PV System 

1. Did the appraisers make an adjustment based on this story?  

Yes, because an adjustment of zero is still an adjustment and  

requires as much support as an adjustment of $20,000. 

2. How do appraisal standards address this circumstance?  

The lack of support for the zero value is a cause for concern.  

When developing a real property appraisal, an appraiser must 

 identify relevant property characteristics, including its  

physical attributes. The appraisers did not identify all the 

property’s characteristics. When using the sales comparison 

approach, an appraiser must analyze available comparable sales  

data. Without sales data, how did the appraisers come to a 

zero value for the solar PV system? 
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3. Lenders have established guidelines on how commercial and residential 
appraisers should address solar valuation. We spend some time later in the 
material discussing lender and scope of work issues. 

D. Looking ahead: At this point, we have established a foundation for understanding 
recent growth in the solar PV industry and will move into Part 2 to learn more 
about the terminology specific to solar PV. 

Commercial Installation 
 

 
 
Photograph Courtesy of Luis D. Diaz-Santiago 
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Review Part 1 
  

Learning Objectives 

Now that you have completed Part 1, you should be able to 

 Identify how solar PV systems convert the sun’s energy into electricity. 

 Analyze market statistics on energy costs and solar use by state. 

 Recognize the need to develop a methodology for valuing solar PV installations. 

Terms to remember 

Solar photovoltaic (PV) system 

Kilowatt hour (kWh) 

Megawatts (MW) in direct current (DC) (MW DC)  

Megawatts (MW) in alternating current (AC) (MW AC)  

Full-service provider 

Restructured retail service provider  

Delivery-only service  

Energy-only provider  
 
Tier-Rate Pricing 

Net Energy Metering (NEM)  



INSTRUCTOR NOTES 
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Part 2. Speaking the Solar Language 
(120 minutes plus one 10-minute break) 
 
 
Overview of Solar Energy Systems  
(15 minutes). Using the PPT slides 
provided, go through the description of  
a solar PV system and its components. 
The slides include photographs of 
different types of systems. The focus 
here is that we need sufficient knowledge 
of the different systems in order to 
develop a credible value conclusion.  

Speaking the Language of Solar and 
Describing the System (15 minutes).  
The short video clip “Photovoltaics: A 
Diverse Technology” is to be shown in 
class to illustrate the diversity of solar PV 
technology. Participants will learn how  
solar PV cells work and review materials 
used for silicon and thin-film cells. Cost 
and productivity differences in the various 
types of cells can affect market value. 

Both the video and a text version are 
available from the following Web site: 
www.eeremultimedia.energy.gov/solar/ 
videos/photovoltaics_diverse_technology 

It’s important that instructors have both 
video clips available to show the class. 
Instructors will be able to download these 
files, along with the remainder of their 
teaching materials, to a flash drive or 
hard drive. (Instructions will be provided 
before the course offering.) Also, test the 
speakers to make sure that they have 
sufficient volume for a classroom. 

The abbreviations are essential to 
understanding the terminology used in 
the documentation of a solar PV system. 
All systems are required to show certain 
information that can be helpful in 
completing the worksheet for  
valuation later. 

Cells, Modules, and Arrays (25 minutes). 
Reviewing this section before class will 
make it easier for you to cover the 
terminology. The slides include 
illustrations provided by an outside 
source (Jim Dunlop Solar) that will be 
helpful in making the points in the 
material. 

Put the participants at ease about the  
exam tomorrow by stating that some of 
the technical information covered in 
class will not be tested. The exam 
content focuses on what appraisers 
need to know about inspecting and 
developing a value indication for a solar 
PV system competently. 

Solar PV Inverters (20 minutes). This 
section is important to the value of a 
solar PV system because the inverter is 
primarily responsible for converting the 
DC power into AC power. Energy lost is 
often attributed to inverter failure. Many 
owners choose a lower-priced inverter 
without knowing how important a reliable 
inverter is to achieving the energy 
production rated for the modules. 

The appraiser must review the warranty 
for the inverter because many 
companies have recently come into the 
market and their products are not time-
tested. The warranty is typically only as 
good as the company backing it. 
Research on the inverter company will 
assist the appraiser in making 
assumptions on replacement in the 
valuation model.  
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Solar panel purchase decisions include 
the efficiency, quality, durability, and 
manufacturer assurances.  A review of 
each topic is provided from EnergySage, 
a good resource appraisers should 
consider in researching a system. 

Performance Standards and Other 
Issues Related to Solar PV Systems  
(10 minutes). Summarize PV module 
standards and allow time for questions 
on this section. Remind the participants 
of the importance of the fire rating 
classification. The last point is a good 
one and could be deal breaker for a loan 
if modules with no rating are placed on a 
building. 

2.8 Exhibit provides a good overview of 
the Array Orientation considerations.  If 
the student does not know the azimuth, 
a web-based tool is provided at 
http//tools.solmetric.com/Tools/roofazi
muthtool   

The Monitoring Exhibit is an important 
one to review illustrating the details that 
appraisers can obtain from the report to 
support system specific details for 
developing an income approach.  The 
monitoring program is on a residential 
system but would apply to a commercial 
system as well.  Stress the importance 
of knowing the number of arrays, 
orientation of each, and size of each 
array to develop a credible value opinion 
based on the income approach. 

Competency, Scope of Work, and 
Developing an Opinion of Value (10 
minutes). Emphasize the importance of 
competency as it relates to solar PV 
valuation. Ask participants to list ways in 
which they might become competent in 
appraising solar PV systems. It might be 
appropriate to ask the question again at 
the end of the day or the next day. 

Participants may come up with additional 
ideas as they progress through the 
material. 

The scope of work issue is important in 
solar PV valuation because of the wide 
differences in how lenders will 
underwrite. Some residential lenders 
may not allow an appraiser to report any 
value for the PV system. List the steps 
necessary to avoid being misleading 
when this occurs. Emphasize that if the 
underwriting guidelines specify that no 
value or a limited value be reported, 
then the appraiser will need to address 
the issue as a hypothetical condition 
and the value opinion developed will not 
be an “as is” value. Interagency 
Appraisal and Evaluation Guidelines for 
regulated lending purposes require an 
“as is” value.  

Finally, address appraisal standards 
requirement for the appraiser in the 
valuation of solar PV systems.  Stress 
the appraiser is responsible to 
determining their competency in any 
given property type.  If they are providing 
appraisals for Fannie Mae, Freddie Mac, 
or FHA, they must have competency in 
the property type prior to accepting the 
assignment.  The new TRID requirement 
to provide the borrower with an accurate 
estimate of charges has created 
problems for appraisers.  AMCs and/or 
lenders are not always informed of the 
property type; therefore, they estimate a 
fee for a standard property.  Warn 
appraisers to review an aerial, check 
MLS listings, and/or call owner to 
determine existence of solar PV prior to 
accepting assignment.  If the fee is not 
commensurate with the property type, 
notify the AMC or lender prior to 
accepting assignment. 
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Practice Test (15 minutes). Allow a few 
minutes for participants to take this brief 
test and go over the results before 
moving on to Part 3. 
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Part 2 Preview 
  

Speaking the Solar Language 

In Part 2, we explore some design elements and physical components of solar PV 
systems. It is crucial that appraisers understand the basic components of a solar PV 
system and the documents available to assist in the valuation process.  

Learning Objectives 

To prepare for Part 2, read the following learning objectives and refer back to them as 
you study this part of the handbook. 

 Identify the types of solar PV systems. 

 Recognize terms associated with solar PV systems. 

 Identify applicable appraisal standards. 

Learning Tips 

Keep track of questions asked during class discussions and be sure that those you 
consider relevant are answered at some point during the course. Notify the instructor  
of any items that are unclear to you before moving to the next part.  Identify and note 
sections that might be good topics for a scope of work. 

 
  



Appraisal Institute  Residential and Commercial Valuation of Solar Part 2 – 31 

Part 2. 
Speaking the Solar Language 

I. Overview of Solar PV Energy Systems 

 Advantages: Clean energy, cost effective in some situations where electricity 
is not readily available, may add value to property 

 Disadvantages: Not cost effective in most areas because of low cost  
of electricity from conventional sources, need for sunlight and a large array to 
produce 100% of the energy required, limited knowledge by consumers, 
limited number of installers in some areas, and lender guidelines that may 
limit financing a solar PV installation with the first mortgage. 

2.1 Exhibit  

The output of a PV device is dependent upon sunlight intensity, temperature, and 
electrical load. 

 

Source. ©2012 Jim Dunlop Solar 
  



 
 
 

Part 2 – 32 Appraisal Institute  Residential and Commercial Valuation of Solar 

A. Major system components – The Array defined 

 Photovoltaic (PV) array: An assembly of PV modules that convert sunlight 
to DC electricity 

 Power conditioning equipment: Inverters, chargers, and controllers 
(convert DC power to AC power) 

 Energy storage: Batteries that store energy produced by PV arrays 

 Wiring and mounting brackets: Wiring that connects the modules to 
provide energy and brackets that are used for mounting the array 

B. Types of solar energy systems 

1. Stand-alone systems 

 Operate off-grid 

 Typically use batteries for energy storage 

 Sizing: Based on electrical loads 

2. Interactive systems 

 Grid-tied  

 Operate in parallel with the electric utility grid 

 Intended to supplement utility-provided electricity 

 Operation: Independent of electrical loads 

 Do not generally use batteries or provide backup for utility power  
  



Appraisal Institute  Residential and Commercial Valuation of Solar Part 2 – 33 

Overview of Types of Solar Energy Systems 

 

 Stand-Alone 
System 

Interactive 
System 

Connected to grid No Yes 

Typically uses 
batteries for energy 
storage 

Yes Operates in parallel 
with the electric utility 
grid 

Sizing Based on electrical 
loads 

(Sized to produce 
similar kilowatt hours 
used at that site.) 

Supplements utility-
provided electricity 

(May not be sized to 
produce 100% of 
electrical needs; may 
only produce enough to 
accomplish user goals 
or higher tier rates or 
peak hour rates.) 

Draws from batteries 
when sun is not 
shining 

Yes, if batteries exist Only if set up includes 
batteries and is set up 
for operation without 
grid. 

 

C. Solar thermal (ST) energy systems convert solar radiation into heat energy. Most 
systems use working fluids that are heated by the sun in solar collectors. Either 
flat-plate or concentrating collectors can be used. The heat in the fluid is then 
distributed to a reservoir for storing the heat energy or to other parts of the 
system for utilizing the heat energy.8 

1. ST energy systems can be used for heating water or living spaces. They are 
classified as active or passive systems depending on whether they use 
mechanical equipment to circulate the fluid. The active system uses fans and 
pumps to circulate the fluids. Passive systems use convection to circulate the 
fluids.  

  

                                                           
8. James P. Dunlop, Photovoltaic Systems, 3rd ed., 21. 
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2. Both active and passive systems include solar collectors and storage tanks. 

a. There are two types of active solar water heating systems: 

 Direct circulation systems: Pumps circulate household water 
through the collectors and into the building. They work well in 
climates where it rarely freezes. 

 Indirect circulation systems: Pumps circulate a nonfreezing, heat-
transfer fluid through the collectors and a heat exchanger. This 
heats the water that then flows into the building. This type of 
system is popular in climates prone to freezing temperatures. 

b. Passive solar water heating systems are typically less expensive than 
active systems, but they are usually not as efficient. However, passive 
systems can be more reliable, require less maintenance, and may last 
longer than active systems. There are two basic types of passive systems. 

 Integral-collector-storage passive systems: Also known as batch 
systems, these work best in areas where temperatures rarely fall 
below freezing. They also work well in households with significant 
daytime and evening hot-water needs. 
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Solar Thermal Systems Overview 

Active Versus Passive Solar Thermal System 
Active Passive 

Uses fans and pumps to circulate the 
fluids through the collectors 

Uses convection to circulate the fluids 

Has solar collectors and storage tanks Has solar collectors and storage tanks 
Two Types of Systems 

Direct circulation systems work well in 
climates where it rarely freezes 

Integral-collector-storage passive 
systems are batch systems works well in 
climates where it rarely freezes. Works 
well for households with significant 
daytime and evening hot-water needs. 

Indirect circulation system pumps 
circulate a nonfreezing, heat transfer fluid 
through the collectors and a heat 
exchanger.  Used in climates where 
freezing occurs. 

Thermosyphon systems has water flowing 
through the system when warm water 
rises and cooler water sinks. Collector 
must be below storage tank so warm 
water will rise into the tank.    Requires 
heavy storage tank and is more expensive 
than integral-collector- storage passive 
system. 

Cost and Efficiency Comparisons 
More expensive because of pumps and 
fans 

Less expensive because no pumps or 
fans 

More efficient because pumps and fans 
circulate consistently 

Less efficient usually because fluids are 
not circulated as consistently as active 
systems 

Higher maintenance because of the use 
of pumps and fans. 

Less maintenance and longer life 
expectancy because they do not have 
pumps and fans. 
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2.2 Exhibit Passive Solar Water Heater 

 
Source. http://energy.gov/energysaver/articles/solar-water-heaters 

 Thermosyphon systems: Water flows through the system when 
warm water rises as cooler water sinks. The collector must be 
installed below the storage tank so that warm water will rise into 
the tank. These systems are reliable, but contractors must pay 
careful attention to the roof design because of the heavy storage 
tank. They are usually more expensive than integral-collector-
storage passive systems. 

3. Solar water heating systems usually require a backup system for cloudy days 
and times of increased demand. Conventional storage water heaters usually 
provide backup and may already be part of the solar system package. A 
backup system may also be part of the solar collector, such as a rooftop tank 
with a thermosyphon system. Since an integral-collector-storage system 
already stores hot water in addition to collecting solar heat, it may be 
packaged with a tankless or demand-type water heater for backup.  

4. The AI Residential Green and Energy Efficient Addendum includes a section for 
describing solar water heating. The Addendum can be a useful guide for 
inspection and information gathering. 

http://energy.gov/energysaver/articles/solar-water-heaters
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II. Speaking the Language of Solar and Describing the System 

A. The short video clip will provide some basics about solar PV panels (modules). It 
can be reviewed online at the following link:  

Photovoltaics: A Diverse Technology Video 

This video illustrates the diversity of photovoltaic (PV) technology, which is  
due to innovations in PV materials, reductions in manufacturing costs, and 
expanding uses of the technology. It provides a brief explanation of how PV 
cells work, as well as an overview of the different semiconductor materials 
used for silicon and thin-film cells. 

 

https://www.eeremultimedia.energy.gov/solar/videos/photovoltaics_diverse_technology 

B. Abbreviations and definitions 

The following list includes the abbreviations and labels for solar PV systems used 
most often in appraisal reports. A comprehensive solar glossary is referenced on 
the Web Resources for Solar Valuation in the course downloads. 

Solar nomenclature9 

 Watt A unit of power defined as (voltage × current) 

 kW   Kilowatt: 1,000 watts 

 kWh Kilowatt hour: 1,000 watts for an hour 

 PV Photovoltaic 

 AC Alternating current 

                                                           
9. Adapted from Jamie L. Johnson, Energy Sense Finance, LLC, and Geoffrey T. Klise, Sandia National Laboratories, PV 

Value® (SAND2012-7306P) Version 1.1 (Sept. 2012), 1. 
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 DC Direct current 

 TOF Tilt and orientation factor 

 STC Standard Test Condition 

 Azimuth Angle between due south and direction a collector faces 
 

  

The Solar Nomenclature Terms previously listed are the 
major terms you will need to identify to describe the solar 
photovoltaic system and value it with any degree of 
accuracy.  The same information on the comparable sales 
are also necessary to make apples-to-apples comparisons. 
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III. Cells, Modules, and Arrays 

A solar cell is the basic element of a PV module. A PV module consists of many 
individual solar cells encapsulated in a glass or polymer laminate that provides 
environmental protection and electrical insulation for the cell circuits. A solar PV array 
consists of multiple individual modules that are mechanically and electrically 
configured to provide a desired output; it is the complete DC power-generating unit.10 

2.3 Exhibit  

 
Source. © 2012 Jim Dunlop Solar 

 

 

  

                                                           
10. 2012 Jim Dunlop Solar. 

Inspection Notes: Count the number of panels 
per array and research the wattage of each 
panel. If arrays have different orientation you 
will need to develop a PV Value for each array 
based on the orientation. 
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A. A PV array is constructed from building blocks of individual PV modules and 
subarrays that form a mechanically and electrically DC powered generation unit.  It 
is not unusual to find arrays with different age and wattage panels.  A careful view 
of the array and interview of the property owner should provide sufficient details to 
assist in developing an opinion of value.  The following graphic illustrates how the 
wattage of the system materially affects the size of the system in kWs and the 
number of panels needed to accomplish the array. 

 

Graphic provided by Jamie Johnson of Energy Sense Finance 
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B.  Solar Panel purchase decisions should consider the following11: 
 

• Efficiency (assuming stalled based on manufacturer’s 
specification) 

• Quality 
• Durability 
• Manufacturer assurances 

 
  
1.  Solar panels have efficiency ratings, a higher efficiency rating produces more 

kilowatt-hours of energy per watt of power capacity.  If you have limited space 
to install a system, the higher rated panels should be the first choice to 
maximize the space and production. 
 

Solar Panel Efficiency History 
Year Efficiency 

Rating 
Source 

1960 14% Hoffman Electric 
1992 15.89% University of S. FL fabricates 15.89% thin-

film cell 
2015-June 18.2% First solar breaks 
2015-Fall 22.5% Panasonic announces 22.5% 
2015 -October 22.04% SolarCity announces 22.04% 
2015-
November 

22.8% Sun Power achieves 22.8% efficiency 
validated by NREL 

 
Source:  EnergySage 

 
2. Solar panel quality can be a difficult feature for the buying public.  Solar panel 

manufacturers can be certified International Organization for Standardization 
(ISO) 9000-compliant indicating they meet an international standard.  
However, just because they do not have this certification may not mean they 
are not quality.  We are still in the early stages of ratings and certifications to 
have a good understanding of the quality ratings. 

3. Durability of the panels is tested by the International Electrotechnical 
Commission’s (IEC’s) 61215 reliability standard using stress tests under 
different conditions.  Snow and wind loads create extra weight and pressures 
on the panels.  The manufacturer’s installation paperwork should provide a 
snow and wind load rating. 

4. Manufacturer warranties generally cover production for 25-30 years and 
materials are typically warranted for 10-12 years.  The warranties vary with the 
manufacturer and some are offering extended warranties at additional fees. 

                                                           
11.  Source: Energysage - http://www.energysage.com/solar/buyers-guide/solar-panel-efficiency  

http://www.energysage.com/solar/buyers-guide/solar-panel-efficiency
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The following photographs are courtesy of Jim Dunlop Solar.   

Different Types of Solar PV Array Mounts  

 
Ground-Mounted Array 

A ground-mounted fixed array cost is typically less than a ground-mounted tracking 
system. It is important to correctly identify and price the mounting system. 
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Pole-Mounted Tracking Array 
 
Track mounts are expensive but they do increase the panel’s electricity production by 
about 30% or more according to EnerySage.  They are suitable for ground mount 
systems.  Because of their moving parts, they require more maintenance.12 

Inspection Note:  Notice the mounting brackets on the following photographs that 
are very different and can account for higher or lower solar PV system costs.  For 
instance, a mounting system that tracks the sun will cost more than a mounting 
system that is fixed.  When they track the sun, they will also have higher kilowatt 
hour production. 

 

Is the additional cost of a tracking system worth the cost?  This will take an analysis of 
the additional energy produced at a given location compared to the additional costs. 

  

                                                           
12.  http://www.energysage.com/solar/101/about-solar-panels 
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Different Types of Solar PV Array Mounts, cont.  

  
Standoff Roof-Mounted Array Building-Integrated Array 

 
Commercial Roof-Mounted Rack Array 
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C. Modules (Also called panels) 

1. A module is a photovoltaic device comprising a number of individual cells 
connected electrically, then laminated, encapsulated, and packaged into 
various types of frames.  

2. Modules range in size depending on their application. Small modules are 
often found on highway signs, aid call boxes, and small circulation pumps. 
Larger modules, often referred to as power modules, are connected in groups 
to configure arrays. Typical modules used on residential properties weigh 40 
to 50 lbs.; larger modules used on commercial properties weigh +/–100 lbs. 

3. Many solar companies refer to modules as panels. 

D. Solar cells 

Many types of solar cells are on the market and more will come as research leads 
to development of new products. Solar cell prices will decline further as research 
and production continue in the U.S. The most common types of cells are defined 
in this course.  

1. Monocrystalline silicon. This is the most expensive type of cell because it 
has higher efficiencies than other cells, which is attributed to the use of  
highly pure silicon. A monocrystalline wafer13 is made from a single silicon 
crystal grown in the form of a cylindrical ingot.14 Monocrystalline cells are 
distinguished by the uncovered gaps four silicon squares intersect. 

  

                                                           
13. A wafer is a thin, flat disk or rectangle of base semiconductor material. Wafers are formed into cells.  

Photovoltaic Systems, 2nd ed., James P. Dunlop in Partnership with NJATC, American Technical Publishers, Inc. 
(Orland Park, IL, 2010), 119.  

14. Ibid., 456. 
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2.4 Exhibit Monocrystalline Silicon Cell 

 

 

a. Advantage of monocrystalline silicon: Its higher efficiency rating 
than other types of cells 

b. Disadvantage of monocrystalline silicon: Its higher cost 

2. Polycrystalline silicon. This type of silicon wafer is made from a cast silicon 
ingot that is composed of many silicon crystals.15 The cells usually have 
square corners, which distinguishes them from monocrystalline cells. Cells 
are made from wafers. 

 

 

 

 

 

 

 

 

                                                           
15. Ibid., 457. 

Source. Sandia National 
Laboratories 
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2.5 Exhibit Polycrystalline Silicon Cell Module 

 
Source. Sandia National Laboratories 

a. Advantage of polycrystalline silicon: Its lower cost when compared 
with monocrystalline silicon 

b. Disadvantage of polycrystalline silicon: Its reduced efficiency  
when compared with 
monocrystalline silicon 

3. Thin film. Amorphous silicon, copper indium gallium selenide, and cadmium 
telluride are among the competing thin-film technologies today. In a thin-film 
array, the entire substrate is coated in thin layers of semiconductor material 
using chemical vapor deposition techniques and then laser-scribed to 
delineate individual cells and make electrical connections between cells.16 

                                                           
16. Ibid., 460. 
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Solar Cell Overview 

Cell Type Advantages Disadvantages 
Monocrystalline 
Silicon 

Higher efficiency rating than other 
cell types 

Costs more than less efficient cells 

Polycrystalline 
Silicon 

It costs less than monocrystalline It produces less than 
monocrystalline silicon but more 
than thin film 

Thin Film Cost significantly less than mono or 
poly crystalline silicon cells and 
weigh less – but more esthetically 
pleasing. 

Lower efficiencies, higher 
degradation rates, unproven 
durability, and less well-proven 
technology 

 

 

  

Inspection Notes:  It is important to identify the 
difference between the silicon and thin film system.  
The degradation rate for thin film is near 1% per year 
and energy production is much lower indicating the 
derate factor will be higher. It takes a larger area of 
thin film to produce the energy needs for a site. 
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2.6 Exhibit Thin-Film Array 

 
Source. Sandia National Laboratories 

Note. The thin-film array shown above is installed on metal similar to that 
used for metal roof construction. 

a. Advantages of thin-film technology: Its significant potential for 
reduced costs and weight 

b. Disadvantages of thin-film technology:  Its lower efficiencies,  
higher degradation rates than 
crystalline silicon modules, 
unproven durability, and less 
well-proven technology 
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E. PV module construction 

2.7 Exhibit  

 
Source. © 2012, Jim Dunlop Solar 

Note: Not all panels have frames like the one shown above. Solar PV modules can also 
be built into a roof structure. Different types of panels will be shown later in the material. 
Be aware that thin film solar PV modules and modules built into a roof sometimes have 
higher degradation rates and lower derate factors because they produce less.  

Flat-plate modules typically have the solar cell circuits encapsulated in a polymer 
laminate for electrical insulation and environmental protection; they are covered with 
tempered glass for hail resistance and strength. The perimeter of the laminate is 
framed with extruded aluminum channels for additional strength, which provides a 
means of mechanically attaching the module to a support structure and a 
conductive surface for equipment-grounding connections. Flat-plate modules absorb 
solar energy on a flat surface and are typically constructed as shown above. 

F. Array orientation or tilt 

1. The orientation of the PV arrays and other solar collectors is defined by two 
angles. The collector azimuth angle is the angle between due south and the 
direction a collector faces. The collector tilt angle is the angle the collector 
surface makes with the horizontal plane. The diagram below illustrates the  
two angles. 
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Inspection Notes: You must have the 
orientation and tilt of each array to develop a 
reliable estimate of the energy produced.  

1.) Count the panels in each array 
2.) Determine the orientation and tilt of 

each 
3.) Research the wattage of the panels in 

each array to develop a size of each 
array. 

This is extremely important if the arrays have 
different orientations, different size panels, 
or panels of various ages. The value 
conclusion may be materially affected by 
these three items. 
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2.8 Exhibit Array Orientation - Azimuth 

 
Source. 2012 Jim Dunlop Solar 

 

 

 

Ideal 
Orientation 

PV Value® uses the roof pitch to estimate 
the tilt when the exact tilt is not known.  The 
table on the left is similar to the drop down 
arrow found in PV Value® software. Building 
codes and/or subdivisions restrictions may 
affect the tilt and location of panels.   

Tilt can be found on 
 Commissioning form 
 Installation paperwork 
 Permit for installation 
 Shading analysis 

Time of Use 
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2. The maximum available annual solar energy is received on a fixed surface that 
faces due south and is tilted from the horizontal at an angle slightly less than 
local latitude. 

 Fall and winter performance is enhanced by tilting collectors at angles 
greater than latitude. 

 Spring and summertime performance is enhanced by tilting collectors 
at angles lower than latitude. 

3. Locations with higher electric rates during the peak use hours (time of use 
pricing) see installations occurring with west orientations and the size of the 
system is smaller to accommodate only this higher rate period.  Analyzing a 
west facing system in these areas requires special attention to the higher rates 
that are offset.   

4. In the central and southern U.S., varying the tilt angle for south-facing arrays  
by as much as ±15° from the local latitude still allows the arrays to receive at 
least 90% to 95% of the maximum available solar energy on an annual basis.17 

A free online tool is available to assist in pinpointing a property’s azimuth: 
http://tools.solmetric.com/Tools/roofazimuthtool  

 

 

http://tools.solmetric.com/Tools/roofazimuthtool  

 

                                                           
17. © 2012 Jim Dunlop Solar. 
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5. Solar irradiance may be best illustrated by a bell curve. The following 
illustration is a good example of solar irradiance. 
 

2.9 Exhibit Solar Irradiance 

 
Source. © 2012 Jim Dunlop Solar 

 
 The bell curve shows the peak sun hours and emphasizes the peak 

hours of energy production when the PV array is properly oriented. 
Simply stated, solar irradiance is the amount of energy emitted by the 
sun, or solar energy. 

 A solar PV array that is not properly oriented will not produce maximum 
energy. Improper placement may materially affect the value of the 
array. The tilt can be found on the commissioning form, installation 
paperwork, copy of permit for installation, or shading analysis. The tilt 
is necessary and required on the Residential Green and Energy 
Efficient Addendum and the Commercial/Industrial Solar Worksheet 
found in Part 3. 

 
 

 

 

Functional Obsolescence:  A system that is not installed with the ultimate orientation 
will produce less than the same size system that is installed at ultimate orientation.  
This may require the appraiser to measure the energy loss attributed to the 
orientation. However, special attention should be made to locations with Time of Use 
rates that are higher than other times. The west-facing system is usually smaller but 
plays an important part in keeping the property out of a high electric rate. Know the 
facts before charging obsolescence and measure your market carefully. 
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G. Standard Test Condition (STC) 

1. The electrical performance of solar PV modules is rated at STC. The efficiency 
of a solar PV device is the ratio of the electrical power output and the solar 
irradiance (previously discussed) input over the device area, expressed as a 
percentage. The manufacturer should provide the STC for the modules; it 
should be available on the manufacturer’s Web site and in the warranty. 

 
2. Most buyers respond to the price of the system in their decision making 

because that is the driving force for their decision. Solar PV is new to most 
buyers; therefore, most buyers have not developed a reliable buying criterion. 
In order to keep the price within their budget, buyers often settle for a lower-
grade module. However, little information is published on the different grades 
and how lower-grade modules compare with grade A modules. 

H. Response to electrical load 

The electrical load connected to a solar PV device determines its operating point. 

 If a battery is connected to a solar PV device, the battery voltage sets the 
operating voltage for that PV device. 

 In a grid-connected solar PV system, the inverter loads the PV array at its 
maximum power point.18 

IV. Solar PV Inverters 

A. Inverters are used in solar PV systems to convert direct current (DC) power from 
batteries or PV arrays into alternating current (AC) power. 

The first inverters/converters used motor-generator sets, but were costly, heavy, 
and inefficient. Modern inverters use solid-state designs and microprocessor 
controls to produce high-quality AC power efficiently. 

B.  The wattage of the inverter is important for estimating the cost to replace in a 
discounted cash flow analysis. An analysis showing a much larger or smaller 
inverter than needed could affect the value.  

It is common in the industry to oversize the PV array by using a PV-to-inverter 
sizing ratio of around 1.15. A well-designed system will typically have end-to-end 
system losses of about 15-16%. Oversizing the array ensures that the inverter is 
driven to its maximum output, at least during the best sun hours of the day. 
System designers looking at a 20-year design life for the system will usually size 

                                                           
18. © 2012 Jim Dunlop Solar. 
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the array-to-inverter using a 1.2 to 1.25 ratio. Some PV system integrators even 
routinely use a 1.3 ratio.19 

 

 

 

 

Oversizing the array ensures that the inverter is driven to its maximum output during sun 
hours.  Some system designers report when considering a 20-year design life for the 
system they will usually size the array-to-inverter using a 1.2 to 1.25 ratio and some 
report as high as 1.3. 20 For case studies in this course, we will use a 1.15 ratio since 
that is the predominate ratio found in researching this topic.  

 

  

                                                           
19.   Allan Gregg, Cyndi Adcock, and Bill Brooks. “Optimal PV-to-Inverter Sizing Ratio.” SolarPro, April/May 2010. 

http://solarprofessional.com/articles/design-installation/optimal-pv-to-inverter-sizing-ratio?v=disable_pagination 
20.   Allan Gregg, Cyndi Adcock, Bill Brooks, Optimal PV-to-Inverter Sizing Ratio, Solar Professional, Issue 3.3, April/May 

2010  

For example, designers using a 1.15 PV-to-inverter ratio for a 3,600 watt PV 
system will use a 3,130 watt inverter (3,600 watts/1.15 = 3,130). You might 
consider rounding the number to the nearest 50 or 100 watts. Inverter sizes are 
typically odd numbers. 
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Efficiency of the Solar System 

 

  

Solar PV System 

Solar Power Input 

More Solar Power is Converted to Electricity = 
High Efficiency 

Elec. Power Output 

Efficiency is a measure of how effectively a PV 
System converts power from the sun to electrical 
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C. Derate factor 

Derate factor. The electricity losses throughout the system. Solar panels, the 
inverter, and the cables each have their own inefficiencies, which can be seen 
as electricity losses. Overall, it is safe to assume that only [about] 80% of the 
actual electricity generated will reach the meter (to be either consumed … or 
exported to the utility).21 

 

D. Module degradation 

 The derate factor is NOT the same as module degradation. All solar PV modules 
begin to degrade starting with the first day of production.  Module Degradation is 
similar to normal wear and tear on buildings that we call physical depreciation.  
Degradation is due to the simple aging process.  The appraiser must account for 
degradation, which will have a significant effect on lifetime energy production. 

 

  

                                                           
21. Adapted from www.comparemysolar.co.uk/learn-about-solar/solar-glossary 
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E. Types of PV inverters 

 

1. Stand-alone inverters 

 Operate from batteries and supply power independent of the utility grid 

 Have common DC input voltages of 12V, 24V, and 48V for residential 
applications and up to 480V for industrial applications 

 Supply power to AC loads isolated from the grid; inverter power rating 
dictates maximum AC load 

 Often include battery charger function for using an independent AC 
input source (e.g., generator or grid) 

− Cannot synchronize with and feed power back into the grid 

Note. The output power rating must be at least equal to the single largest 
connected load (NEC 690.10).22 

  

                                                           
22. © 2012 Jim Dunlop Solar. 

This table provides an overview 
of the two different types of 
inverters addressed in this 

course material. The following 
pages provide additional 

narrative that elaborates on the 
data found here. 
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2.10 Exhibit Stand-Alone Inverter 

 
Source. Sandia National Laboratories 
 
2. Utility-interactive or grid-connected inverters 

 These inverters are intended to supplement on-site energy use from 
the utility. 

 They operate from PV arrays and supply power in parallel with the 
utility grid. 

 Size AC23 loads may be served by the inverter output, utility, or both. 
Excess power not needed by local loads flows to the grid. 

 Power ratings limit the size of the connected PV array; output is 
independent of loads.24 

  

                                                           
23. AC references alternating current that changes between positive and negative directions. 
24. © 2012 Jim Dunlop Solar. 
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2.11 Exhibit Utility-Interactive Inverter 

 
Source. Sandia National Laboratories 

3. Bimodal or battery-based interactive inverters 

 These inverters operate as diversionary charge controllers and produce 
AC power output to regulate solar PV array battery charging when the 
grid is energized. 

 They transfer operation of the solar PV system to a stand-alone mode 
and provide backup electrical power to critical loads when the utility 
grid is not energized.25 

a. Bimodal inverters use batteries for DC power input and may operate in 
either interactive or stand-alone mode. 

b. In interactive mode, the inverter produces AC power output in proportion to 
PV array production while maintaining a prescribed maximum battery 
voltage. 

c. Upon loss of grid voltage, the inverter automatically transfers to stand-
alone mode and powers backup loads isolated from the grid. 

                                                           
25. © 2012 Jim Dunlop Solar. 
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d. Bimodal inverters may also include load control, battery charging, and 
generator starting functions.26 

2.12 Exhibit Bimodal Inverter 

The inverter on the left is bimodal. 

 
Source. Sandia National Laboratories 

F. Inverter power ratings 

 Both stand-alone and interactive inverters are rated for their maximum 
continuous AC power and current output over a specified temperature 
range. 

 Inverter power ratings are limited by the temperature of their switching 
elements. Larger inverters use cooling fans. 

− Stand-alone inverters limit power output by disconnecting AC loads 
when their maximum DC input current is exceeded. 

− Interactive inverters limit their maximum power output by tracking the 
PV array off its maximum power point.27 

G. Inverter warranties  

Inverter warranties are often an indication of their useful life. Most discounted 
cash flow analyses use the warranty term as the useful life for this reason. The 

                                                           
26. © 2012 Jim Dunlop Solar. 
27. © 2012 Jim Dunlop Solar. 
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table below shows some of the more well-known brand-name inverters and their 
warranty terms based on a search of each company’s Web site.  

2.13 Exhibit Warranty Terms for Selected Brand-Name Inverters 

 

Manufacturer Standard Warranty 
Term (Years) 

Extended  
(Total Years) 

Year Established 
(Company or 

Solar Division) 

Advanced Energy 10 20 1981 

Enphase (microinverters)  
3rd Generation 25 n/a 2006 

Fronius 10 20 1995 

Motech 10 10 1981 

SMA Technologies 5–10 Not available 1981 

Solarix (Steca) 5 Not available 1990 

SolarBridge  25 Not available 2004 

Xantrex (Schneider Electric) 10 Not available -- 

Source. Manufacturers’ Web sites  
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2.14 Discussion Question 

While doing your research on the warranty term, ask how long the 
company has been in business. Why would this question be relevant to the 
appraisal analysis?  

The warranty is only as good as the financial soundness of the company that issues  

it. Would the warranty issued by a new startup company be honored by a third  

party should the company go out of business? If a new company produces an  

inverter with a 15-year warranty but has nothing to support the 15-year  

estimated life, the risk factor increases because the product lacks a  

proven record of performance. 

 

 

 

 

 

 
 

H. Inverter summary 

1. Inverters are used in solar PV systems to convert DC power from batteries or 
PV arrays into AC power suitable for loads. 

2. Different components and circuitry are used in various inverter designs. 

3. Stand-alone inverters operate from batteries and supply AC power to 
dedicated loads off-grid. 

4. Interactive inverters operate from solar PV arrays and produce AC power  
to interface with the utility system. Types of interactive inverters include 
module-level, string, central, utility-scale, and bimodal. 
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5. Most inverters incorporate monitoring and communications functions to record 
and display system operating parameters, fault conditions, and performance 
information.  

The following graphic can be provided to an appraiser if the property owner 
has a monitoring system.  If the system uses micro inverters, the energy 
output for each panel can be seen.   

 

2.15 Discussion Question 

1. Why are the panels on the left showing lower numbers than the panels 
on the right?  

The space on the left is shadowed by a large oak tree that shadows the panels 

in Array 1 on the left side and part of Array 3 on the left side. 

2. Why is a space found in Array 1?  

The roof has some obstruction such as a plumbing stack or vent. 
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Photograph courtesy of Sandra K. Adomatis 

6. The quality of an inverter is important because the overall system’s efficiency 
is influenced by the ability of an inverter to convert the DC output from PV 
modules into AC electricity, which is sent to the grid or used by the building. 

7. Inverters vary in cost (Cost is based on price per watt in PV Value®.) and 
warranty terms. 

I. Primary valuation considerations regarding inverters  

1. Inverters typically require replacement midway through the module life  
(warranty implications and typical cost). 

2. Maximum Power Point Trackers (MPPTs) 

 MPPTs are found mainly on residential solar PV systems to help 
increase kilowatt production. 

 Module-level MPPTs have distinct advantages in situations involving 
shading and maximizing power production, but represent multiple 
points of failure and higher O&M replacement costs. DC optimizers 
and microinverters represent current module-level MPPT technology.  

 String inverters (single MPPT, not module level) can provide a lower 
O&M cost at time of replacement. However, when a module fails or 
there is significant shading of an array with a central string inverter, 

Micro Inverter 
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the power production can drop significantly. The shading effect is 
somewhat mitigated within a single series connected string of 
modules due to bypass diodes28 installed in each module. However, it 
can be more of an issue with paralleled strings of modules within an 
array such as a rooftop array with two strings where one of the strings 
is shaded by a rooftop obstruction or tree during peak power 
production.   

 If shading is encountered, a digital shading analysis should be 
performed to help in determining the losses associated with this 
issue. In addition, an adjustment for the percentage of loss due to 
shading should be made in the power production estimate. 

 

Overview of Inverters 

String or 
Centralized Inverter 

Microinverter Power Optimizer or 
Maximum Power 

Point Tracker 
A single inverter 
serves the array 

Inverter is located 
on each solar panel 

Conditions DC 
electricity before 
sending to inverter 
to maximize 
production 

Cheaper than 
microinverters 

Cost more than 
string or central 
inverter 

Cost more than 
string inverter but 
less than 
microinverter 

  

                                                           
28. Diodes are semiconductor devices that might be described as passing current in one direction only.  
 www.electronics-tutorials.com/basics/diodes.htm 
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3. Significant power loss occurs in converting DC to AC; however, power loss is 
not as great a concern as the inverters are becoming more efficient. 

4. The monitoring system is critical to performance and value over time. In a 
typical grid-tied system, the building owner or manager will not know that 
anything is wrong until the electric bill arrives. The invoiced amount will 
indicate that the system has not generated the anticipated amount of 
electricity. The online monitoring software is often the only way for an 
appraiser to determine how much energy a solar PV system has generated 
since its installation.  The exhibit below provides an overview of the 
information that can be obtained from a monitoring program connected to a 
residential or commercial property. 

 
 

 

 

  

Monitoring Exhibit An appraiser provided us with access to his monitoring system 
on his residential property in California. The following exhibits 
will provide an overview of how much information you can obtain 

    

The lifetime production should be cross 
checked with the annual estimate shown in PV 
Value®. If the PV Value® estimate is too high 
or too low, the derate may need adjusting.  
(Total production during life of system/months 
installed x 12= average annual production 
based on history) 

Question:  How many kWhs are 30.3 MWh?  30.3 MWh x 1000 kW or 30,300 kWh 

We know this system has 35 
Microinverters. 
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Overview of the two Arrays from Monitoring System 

 

Question:  What does this graphic tell you about the system?  It has two arrays with 
different orientations and possibly different tilts.  Array 1 has 17 panels and Array 
2 has 18 panels. 

Let’s say the owner says I remember it was installed in 2013 but not sure exactly what 
month and I cannot find the paperwork. The monitoring report allows you to provide a 
report of energy produced by year or multiple years. Choosing a report for 2013 provides 
the answer to the question, when it was installed.   

  

Array 2 

Array 1 
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The graphic below shows the energy produced in 2015. Any residential or commercial 
owner with a monitored system could provide the following report that would be good 
factual information to include in the appraisal report and use to test the reasonableness 
of the energy estimate in the income approach. 
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What is the orientation of each array? The monitoring system has an Overview tab under 
settings where you can review information about the system characteristics. The graphic 
below shows the number of panels and Azimuth but not the Tilt. However, if you click on 
the Array Details you may find the tilt of each array. The owner reports Array1 has a roof 
pitch of 4-12 and Array 2 has a roof pitch of 9-12. 

 

 

Another Graphic that is very important is the Lifetime review of the energy produced.  
Below is the August 20, 2013 (date installed) until the date the report is run energy 
produced is very helpful in understanding how the system is producing. 

 

Question: What does this graphic say about energy production? The months of April 
through September produce the most energy. January the last three years shows 
the lowest production. The energy production is fairly stable over those first 2+ 
years.  

Array 2 

Array 1 
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Additional Information About the System 

This owner provided a copy of the Enphase Energy, Inc. warranty on the inverter and 
contract for the system showing the cost.  Reviewing those documents provided the 
following characteristics about the system.  These documents would make good support 
that could be included in the report or kept in the work file and addressed in the scope of 
work. 

Solar Photovoltaic System Characteristics 
System Size – 8.225 kW – 35 panels at 235 Watts per panel 
Number of Arrays - 2 
Type of Cell – Monocrystalline Silicon – Sharp  
Weight per panel – 41.9 lbs 
Module Efficiency – 14.4% 
Panel Warranty – 25 years 
Inverter Size – 215 Watts per inverter 
Inverter Efficiency – 96% 
Inverter Warranty – 25 years or 6 MWh 
Inverter Type/ No. –35 Enphase Microinverters 

 

Contract Details – The following clip is from the original Construction Contract signed by 
the property owner.  The contract does not provide the specifications of the system the 
owner is purchasing.  It also does not provide the tax credits or incentives.  This contract 
was signed August 2013.   

 

Question: Based on the previous system details, how much did this owner pay per watt for 
the system?  (Gross Cost – cost before incentives and rebates are deducted.)  

$32,900/(8.225 kW x 1000 Watts = 8,225 watts) = $4.00 per watt in August 2013 
gross 
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V. Performance Standards and Other Issues Related to Solar PV Systems 

A. Photovoltaic module standards 

A number of standards address the safety, reliability, and performance of solar  
PV modules. Because modules are classified as electrical equipment, they must 
conform to accepted product safety standards. According to the National 
Electrical Code (NEC), they must be listed or approved by a recognized laboratory. 

B. All solar PV modules must be marked with the following information  
[National Electrical Code (NEC) 690.51]: 

 Open-circuit voltage 

 Short-circuit current 

 Operating voltage 

 Operating current 

 Maximum power 

 Polarity of terminals 

 Maximum overcurrent device rating 

 Maximum permissible system voltage 

C. Fire classification 

 Solar PV modules may be evaluated for external fire exposure with regard 
to building roof-covering materials.  

 The fire class is identified in the individual Recognitions as class A, B, or 
C in accordance with UL’s Roofing Materials and Systems Directory. 

 Modules not evaluated for fire exposure are identified as NR (Not Rated) 
and are not suitable for installation on buildings. 

 The solar PV system should have an automatic shut-off mechanism that 
will deactivate the system in the event of a fire. 

D. Additional considerations 

 Some areas have deed restrictions or zoning provisions that could affect 
the location of solar PV systems or even forbid their use.  

 If a solar PV system is not properly permitted or installed, the owner may 
find it difficult to obtain insurance.  
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2.16 Discussion Questions 

1. Could an NR label be a deal breaker for a mortgage loan on a roof-
mounted solar PV array?  

Yes, but each individual lender would make that decision. The answer  

could vary with the lender. 

2. What other problems could accompany the use of modules with an NR label?  

This could affect the purchase of hazard insurance for the building. The 

appraiser should contact an insurance company to make that determination. 

An owner who is unable to buy hazard insurance because of this rating 

would face an additional problem in obtaining a mortgage loan since  

lenders require proof of hazard insurance. Having a roof- mounted solar PV 

that is not rated increases the risk to the lender and the investor risk rate 

used in the discounted cash flow analysis. 

 

E. Module selection criteria 

 The selection of solar PV modules for a given project may be based on any 
number of factors, including the following: 

− Physical and electrical specifications for the module 

− Manufacturer certification to quality standards (ISO 9000) 

− Module warranty and design qualification (IEC 61215/61216)  

− Customer satisfaction and field results 

− Company ownership and years in business 
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− Costs and availability29 

VI. Competency, Scope of Work, and Developing an Opinion of Value 

After reviewing the different types of solar PV systems and the terminology 
associated with them, it is appropriate to discuss competency, scope of work, and 
issues related to developing a value opinion.  

A. Competency  

1. According to the Appraisal Institute Standards of Valuation Practice, in 
developing an appraisal, a valuer must: 

a. be aware of and understand methods and techniques that are 
necessary to produce credible assignment results; 

b. not commit a substantial error of omission or commission that 
significantly affects the assignment results; and 

c. not make a series of errors that, considered individually, may not 
significantly affect the assignment results but which, when considered 
in the aggregate, establish that the appraisal is being rendered in a 
careless or negligent manner. 

2. If you were appraising your first solar PV system and did not have sufficient 
knowledge of the system, it would be difficult to develop credible assignment 
results.  

                                                           
29. © 2012 Jim Dunlop Solar. 

The Secondary Mortgage Market Has 
Higher Competency Standards than 

USPAP. 



 
 
 

Part 2 – 76 Appraisal Institute  Residential and Commercial Valuation of Solar 

The table below shows the current competency requirements for the residential side.   

 

Source:  Fannie Mae, Freddie Mac, and FHA guidelines 

Commercial lenders typically follow USPAP competency requirements.   

2.17 Discussion Questions 

Gaining Competency 

1. When is an appraiser required by appraisal standards to make a 
competency statement in an appraisal report? 

A statement is only required when an appraiser was not competent upon 

accepting the assignment and notified the client of the lack of competency. 

If the client agrees, the appraiser may proceed with the assignment but must 

take appropriate steps to become competent. In the report, the appraiser 

must list the steps taken to become competent. 
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2.  List possible ways for an appraiser to become competent in the valuation of solar  
PV systems. 

1. Take a course. 

2. Read articles, studies, or books on the valuation of solar PV systems. 

3. Work with an experienced appraiser to gain knowledge of solar  

 valuation procedures. 

4. Talk with a solar specialist and do appropriate research to provide a  

 credible analysis and value conclusion. 

 

 

3. How are lenders or appraisal management companies judging competency for 
properties with complex features? 

1. Most appraisal panel applications do not ask the appraiser to provide a list 

of classes they have taken or property types they have appraised to allow  

them to assess competency. 

 

 

 
 
B. Scope of work 

It is a good idea to consider addressing the following issues in the scope of work 
statement. 

 Identify steps taken to obtain information on energy production. 

 Clearly state lender requirements for valuation of solar PV systems  
(some lenders require the appraiser to value such systems separately 
from the real estate or to attribute no value to them at all). 
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 Reference documents kept in the workfile but used in the valuation 
assumptions (such as support for useful life or warranty information). 

 Once you complete this study you should have some great notes to 
develop a good scope of work. 

2.18 Discussion Questions 

1. What other items might you consider in your scope of work? 

One possible inclusion is your investigation of whether solar PV systems are  

present in the market and, if so, whether they have been accepted.  

These are important issues for lenders.  

2. What should you do if the lender’s requirements state that the solar PV system is not to 
be considered in the building value or discussed in the appraisal report?  

This issue requires a discussion with the lender. Such a requirement would  

result in a hypothetical condition and would not result in an “as is” value as  

required by the Interagency Appraisal and Evaluation Guidelines for regulated 

lending purposes. After clarifying the lender’s requirements regarding the 

solar PV system and your obligation according to appraisal standards, if the  

client insists that you disregard the solar PV system in your analysis, obtain  

the instructions from the client in writing. Include a statement in the report  

regarding the value for the solar PV based on the client’s direction and state  

the hypothetical condition noted previously. 
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C. Developing a real property appraisal 

1. An appraisal must detail relevant property characteristics pertaining to value 
and intended use, including the location of the property being appraised, as 
well as its physical, legal, and economic attributes. 

The economic attributes of the property must be identified, and the energy 
produced by a solar photovoltaic array would be an economic attribute that 
deserves analysis. 

2. When an income approach is necessary for credible assignment results, an 
appraiser must use appropriate and available data that supports: 

a. An analysis of  comparable rental and operating expenses  

b. An estimate of capitalization and/or discount rates  

c. Projections of future expenses and potential rent and/or income  

For example, an appraiser must address the income potential of a property 
and applicable capitalization and discount rates that would apply to the 
valuation of a solar photovoltaic array. 
 



Appraisal Institute  Residential and Commercial Valuation of Solar Part 2 – 81 

  

Review Part 2 
  

Learning Objectives 

Now that you have completed Part 2, you should be able to  

 Identify the types of solar PV systems. 

 Recognize terms associated with solar PV systems. 

 Identify applicable appraisal standards. 

Terminology to Remember 

Watt 

Alternating current (AC) 

Direct current (DC) 

Orientation factor (Azimuth) 

Tilt  

Inverter 

Solar PV cell 

Array 
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 Practice Test Section 1 

This multiple-choice test provides a review of concepts and definitions 
covered in Section 1. This is a “closed book” test. Choose the most 
correct answer. 

1. Which of the following solar PV technologies has the highest efficiency rate? 

* A. monocrystalline silicon  

 B. polycrystalline silicon 

 C. single silicon 

 D. thin-film silicon 

2. Which type of solar PV technology is least efficient? 

 A. monocrystalline silicon  

 B. polycrystalline silicon 

 C. single silicon 

* D. thin-film silicon 

3. Which of the following solar PV characteristics requires additional consideration to 
understand energy production.  

 A. Only one inverter. 

* B. More than one array with different orientations. 

 C. A system with a 96% efficiency rating. 

 D. A system with a monitored report. 

4. Solar photovoltaic technology has been in existence for 

 A. about 10 years. 

 B. less than 25 years in the U.S. 

 C. only 25 years in the U.S. 

* D. more than 100 years.  
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5. A module is also called a/an 

A. array. 

B. cell. 

* C. panel.   

D. wafer. 

6. Price tiers are rates  

* A. for electricity based on increases in stages with higher use levels.  

B. for electricity based on the time of day charged. 

C. paid as a premium over the conventional electricity price. 

D. that reflect the tipping point for solar PV feasibility. 

7. Which of the following types of solar water heating system is typically less 
expensive? 

A. active  

B. direct circulation 

C. indirect circulation 

* D. passive  

8. A kilowatt is equal to 

A. 100 watts. 

* B. 1,000 watts.  

C. alternating current. 

D. direct current. 

9. Stand-alone solar PV systems operate 

A. with an inverter to store energy. 

B. with batteries to convert DC to AC. 

C. with grid connection. 

* D. without grid connection.     
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10. Installing a solar PV system with an Azimuth that is not properly oriented might 
result in  

* A. a system that could have lower lifetime energy production. 

 B. a system that would definitely fail. 

 C. a system that would not have a warranty. 

 D. significant savings that would be worth considering. 

11. What component or components of a solar PV system is/are responsible for the 
system’s energy efficiency? 

 A. inverter 

 B. PV module 

 C. wiring and mounting 

* D. all of the above  

 
12. In areas with time of use electric rates, an array may be installed facing west to 

A. Avoid a view of the system from the street 

* B. Generate electricity during the peak rate hours 

 C. Meet the utility company requirements 

 D. Sell energy to the grid at the higher rate 
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Part 3 Preview 
  

Documentation of Size, Estimated Production, and  
Lease vs. Ownership 

In Part 3, we address some of the information an appraiser needs in order to develop  
an opinion of value for a solar PV installation. The documentation is helpful in estimating 
the physical life of the solar PV system. Documentation regarding incentives, grants, and 
rebates will be discussed and resources provided to research these topics in your area.  
  

Learning Objectives 

To prepare for Part 3, read the following learning objectives and refer back to them as 
you study this part of the handbook. 

 Identify documentation available for solar PV valuation. 

 Examine physical life of solar PV systems.  

 Evaluate the effect of incentives, grants, and rebates on the valuation process. 

 Review lending guidelines as they relate to solar PV systems and solar leases 

 Overview of the Income Approach using PV Value® Pro 

Learning Objectives 

Keep track of questions asked during class discussions and be sure that those you 
consider relevant are answered. Make this a lively brainstorming session that reveals 
how our peers would handle the appraisal problems discussed.  Remember to keep a list 
of topics that might be considered in the scope of work for a property involving solar PV. 
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Part 3. 
Documentation of Size, Estimated 
Production, and Lease vs. Ownership 

I. Documentation Available for Valuation of Solar PV Systems 

The property owner should have a number of documents that will be important in 
properly describing the system and developing a value indication for it. Solar PV 
installers provide the documentation, which should stay with the property even when 
a transfer of ownership occurs. Upon making an appointment to visit the property, 
ask the owner to supply copies of the documents described below. 

A. Energy audit 

1. This report provides information on the facility’s energy use and identifies 
potential improvements to conserve energy and lower energy bills. Improving 
the insulation, sealing windows and doors, and tightening the envelope are 
the first steps in reducing a structure’s energy consumption. The envelope, 
which includes the roof, walls, floors, windows, and doors, separates the 
conditioned space from the exterior elements. 

2. The property owner should take advantage of such opportunities to  
increase the energy efficiency of a facility before installing a solar PV system. 
Oversizing the solar PV array may result in a payback period well beyond the 
expectations of the property owner.   

B. Load analysis  

A load analysis includes a list of the electrical load of major appliances, 
mechanicals, and electronics in a facility. This list is often part of the energy audit. 
Reviewing two or three years of past utility bills provide a good source for an 
average use of kWh for the property. 
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C. Shading analysis 

1. A proper digital shading analysis, including a sun graph showing any shading 
obstructions, should have been performed by the installing contractor before 
beginning the design and installation process. Shading occurs from man-made 
obstructions or natural growth such as trees, shrubs, and vegetation. 

2. The array’s position and orientation should minimize shading, which can 
greatly reduce the energy production of the solar collectors. Arrays should  
be installed to avoid shading during peak sun hours.  

 

 

 

 
  

Starbucks Drive-Thru Canopy  

Solar Photovoltaic Panels 

Notice the lower picture showing a shading 
of the panels by the tree nearby. 

If shading is visible from any source, the 
production may be materially affected.  
Appraiser may require a shading analysis to 
understand how the derate factor and 
production is affected if shading exists that 
may not have been in place when the 
system was installed.  A scope of work 
issue that may require special 
consideration. 

Photographs courtesy of Robin Amorin, MAI 
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D. Commissioning of solar PV system  

1. Commissioning is a formal way of ensuring the quality of the solar PV 
installation. It is not mandatory for many purposes. However, Leadership in 
Energy and Environmental Design (LEED) certification requires that all building 
energy systems, including the solar PV system, be commissioned.  

2. The process ensures that the system is safe and performing at its maximum 
capacity. This is an electricity-producing system, and attention should be given  
to its installation and safety aspects. Each system should be satisfactorily 
evaluated before installation and receive scheduled maintenance or testing 
over its lifetime. Failure to take these steps can lead to an unsafe and 
underperforming system with reduced value to its owners. Commissioning 
also provides a check and balance for installers. 

3. The North American Board of Certified Energy Practitioners (NABCEP)  
has established a process for accrediting installing practitioners. The 
organization developed professional credentialing guidelines for energy 
practitioners. The Web Resources for Solar Valuation document in the course 
downloads provide a link for those who wish to learn more about 
credentialing. Installers are also trained to commission systems. Owners may 
prefer a third party commissioning to verify the installation by someone other 
than the installer. 

E. A commissioning checklist may include the following tasks: 

 Verify that the installation performs as designed including expected output 

 Verify that equipment is securely mounted 

 Complete a checkout and visual inspection for compliance with the 
National Electrical Code (NEC) 

 Document proper performance of equipment and systems 

 Verify that operations and maintenance documentation left on-site is 
complete 

 Ensure that the owner or employee on-site is trained in operations and 
maintenance 

 Verify that safety features are in place 

 Verify that warning and operational labels are located in appropriate places 
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F. Solar PV System Monitoring Report or access to the online monitoring of the 
system where energy production reports are available and excellent documents 
for valuation. 

G.  Documentation package list 

1. The following documentation package list is extracted from Solar PV Systems 
Training and Resource Guide, © 2012 Jim Dunlop Solar: 

a. System DC and AC power ratings 

b. Manufacturer, model, and quantity of PV modules, inverters, batteries, 
controllers, and all other major components 

c. The names and contact numbers for the customer/owner, system 
designer, installation contractor, and any other responsible parties or 
subcontractors  

d. A site layout identifying equipment locations on buildings or relative to 
property lines or easements, including a shading analysis as applicable  

e. A single line diagram depicting the overall system design, including the 
types of modules, total number of modules, modules per string, and total 
number of strings; the types and number of inverters; and any other major 
components  

f. The types, sizes, and ratings for all balance-of-system components, 
including conductors, raceways, junction boxes, source circuit combiner 
boxes, disconnects, overcurrent protection devices, and grounding 
equipment, as applicable  

g. Specifications for PV modules, inverters, and other major components, 
including module mounting systems  

h. Operation and maintenance information including procedures for verifying 
proper system operation and performance  

i. Operating guidelines, safety procedures, and maintenance plans  

j. Warranty details on major components indicating the terms and conditions 

k. Copies of all commissioning test reports and verification data  

l. Contracting and financial details, building permits, inspection certificates, 
interconnection agreements, and applications and approvals from 
incentive programs, such as rebates and tax forms as applicable 
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2. These documents should provide an appraiser with all the information needed 
to analyze a solar PV system for valuation purposes. The appraiser’s main 
challenge is obtaining access to the documents listed. 

3. In many instances, commissioning is performed by an individual representing 
an outside party, often an engineer, who is not associated with the installer or 
manufacturer of the system. Use a search engine to research commissioning 
forms for the types of information that will be useful in the valuation process. 
Various commissioning agents develop their own forms, which they consider 
proprietary information. Therefore, we are unable to provide a sample within 
the course materials. The checklist on the previous pages shows the usual 
items found on commissioning forms. SolarPro does provide a commissioning 
form on line for your review.26 

II. Installation, Warranty, Maintenance, and Energy Production 

3.1 Exhibit  

Source. Jim Dunlop’s Solar PV Systems Training and Resource Guide 

  

                                            
26. http://solarprofessional.com/articles/design-installation/pv-system-commissioning 
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A. Installation 

1. Proper design, legal permitting, code-compliant installation, and 
commissioning of a PV system by a trained, licensed, and certified contractor 
and a final inspection by a local electrical inspector are important 
considerations to value. The long-term success of the solar PV system relies 
on following the proper procedures. The procedures employed can materially 
affect future energy production, the main reason for installing the system.  

2. Legal permitting and the inspection of PV systems is usually required and 
performed by the local municipality or Authority Having Jurisdiction (AHJ). It is 
important to find out whether a permit was issued and whether the system 
has passed a final inspection before attempting to develop a value opinion for 
an existing PV installation.  The permit can also provide valuable information 
concerning size, date installed, orientation, tilt, and sometimes cost new. 

3. If a completed solar PV system has not been properly permitted, as required 
by the AHJ or if the system was permitted but the final inspection has not 
been completed, it may be difficult to develop a credible value opinion. This 
circumstance is similar to what occurs with any other unpermitted or 
unfinished major construction improvement project.  The appraisal may 
require the value be subject to the final inspection by the AHJ. 

3.2 Discussion Question 

What are the potential consequences of an unpermitted or improperly  
installed solar PV system? 

May materially affect value 

May be difficult to develop an opinion of value 

May materially affect energy production 

May affect ability to obtain insurance on the property 

May affect ability to obtain a loan  
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B. Physical life of module and depreciation 

 Useful life: The period of time over which a structure or a component of a property 
may reasonably be expected to perform the function for which it was designed. 
Source: Dictionary of Real Estate Appraisal, 6th ed. 2015. 

1. The authors of PV Value®  Pro chose to use the module warranty period as the 
useful life because of the potential cost versus valuation issues. We will use 
the PV Value® tool later in this course. See the Web Resources for Solar 
Valuation list (course downloads) for links to the manual and the tool. The 
reasons for using the standard warranty as the useful life include the 
following: 

A. One is roof replacement. If a solar PV system is installed at the same 
time as a new roof, then there will be an inevitable replacement at the 
end of the roof’s lifetime, where the cost of removing the PV system 
and replacing the roof, then reinstalling the PV system, may exceed 
the value.  

B. In addition, when the warranty period ends, the appraiser may consider 
the system a liability, even if it still produces energy. After the warranty 
period ends, the cost to replace any portion of the system may outweigh 
the value. At the end of a 20-30-year warranty, innovation may provide a 
replacement that far exceeds the current system’s capability. 

2. The developers of PV Value®  Pro make an excellent case for using the 
warranty period as a basis for the system’s useful life. However, it is up to the 
appraiser to make a judgment based on the condition of the system and its 
history of power production. The tool will allow a useful life longer or shorter 
than the warranty. For example, if the module is warranted for 20 years, the 
user could choose a life of 25 years; if the module is warranted for 25 years, 
the user could choose a life of 30 years. 

3.   Why doesn’t PV Value® use economic life?  Once sufficient data are available 
to support an economic life estimate, appraisers may find using the economic 
life a more reasonable term to use in the income approach than the physical 
life estimate. Keep in mind that we have very limited sales data of properties 
with systems more than 5 years old. 

 Economic life: The period over which improvements to real estate contribute 
to property value. Source: Dictionary of Real Estate Appraisal, 6th ed., 2015. 

C. Signs of production loss or a failing system 

Appraisers are always concerned about potential liability. Knowing the warning 
signs of possible issues with the production of the solar PV system is crucial. 
Growth of the solar industry and technology changes will resolve some of the 
issues discussed below. However, other issues will appear with new technology. 
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The industry has been quick to react to the problem areas. The following are 
some warning signs to be aware of as you inspect a system: 

 Discoloration of solar PV module (brown or rust color) 

 Signs of deterioration on back side of module (bubbling of material) 

 Loose wiring leading to the inverter or meter (beware of electrical danger) 

 Passive cooled inverter’s air vents plugged with debris 

 Inverter near the end of its useful life 

 Lack of regular maintenance on modules  

 Red light on in the middle of the day or signaling that system is off line 

 

  
Online Monitoring System is an excellent way to ensure that performance is 
maintained on a real-time basis, establish actual energy produced, review the 
system devices, identify the date installed, and a record of repairs. 

If a monitoring system is connected the owner must provide you with the log 
in information to access the data.  Alternatively, they could provide the 
printouts you need or allow you to review the monitoring on site and print the 
documents you need.   

This would be another point to make in the scope of work. Identify if the 
system is monitored, were you allowed access, did you include the 
monitoring documents in the report or in your work file. 
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D. Sources of problems for solar modules 

 

 Lightning, which is most damaging  
to the inverter and requires that  
both sides of the inverter be protected 
by a lightning arrester 

 

 Wind, which becomes a problem  
for systems that are not properly 
mounted 

 

 Birds’ nests as well as the presence of 
squirrels or other rodents that eat 
wiring 

-

 

 Dust or mold cover 

 

 Shading 

 Moisture from rain, snow, or another 
water source that infiltrates the 
module 
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Commercial Insurance Review of Solar Installations 

Travelers Insurance held a webinar May 5, 2015, entitled “Solar Installations: Financial 
Benefits are not without Risk.” The purpose of the webinar was to assist business 
owners in their understanding of the risks that may be involved with the use of solar 
power. The topics covered in their webinar include the following: 

Design Considerations 

 Roof Access 
 Fall Protection 
 Protecting the roofing material – wind load not often addressed 
 Structural  

Exposure to others: 

 Third-party liability exposure for contractors and property owners 
 Contractor and subcontractor selection 
 The importance of risk transfer 
 Effective planning with the fire department 

Importance of inspection and maintenance: 

 Inspecting for degradation and breakdown 
 Monitoring and inspection technologies 
 Contingency planning 

It might be worthwhile to listen to this 29-minute webinar for risk insights for the 
commercial user 
valuation.  http://travelers.http.internapcdn.net/travelers_vitalstream_com/RiskControl/
2015WebinarReplays/WB0163_Solar_Installations/SolarInstallations2.html  

  

Solar PV System on Hotel in 
Fairbanks, AK 

3-Story Building 

Heavy public use, snow loads, 
along with many other items 
to consider that are 
addressed in the webinar. 

http://travelers.http.internapcdn.net/travelers_vitalstream_com/RiskControl/2015WebinarReplays/WB0163_Solar_Installations/SolarInstallations2.html
http://travelers.http.internapcdn.net/travelers_vitalstream_com/RiskControl/2015WebinarReplays/WB0163_Solar_Installations/SolarInstallations2.html
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III. Incentives, Sources for Documenting Incentives, and Cause and Effect of 
Incentives on Market Value 

A useful Web site for researching incentives, rebates, and tax credits is 
www.dsireusa.org. It breaks down the available offerings by state and can be useful 
in discovering potential incentives or rebates on items such as water heaters, air 
conditioners, solar PV systems, and energy upgrades. Appraisers, real estate agents, 
and property owners will find this helpful in appraising properties that need repairs or 
bank-owned properties. See the Solar PV Resource page in the course downloads for 
other helpful resources. 

 

A. Federal tax credits and deductions 

B. Depreciation 

C. Sales and property tax exemptions or tax credits 

D. Rebate programs 

E. Grants and loans 

F. Solar Power Purchase Agreements 

A. Federal tax credits and deductions 

 Appraisers do not consider tax credits in a market value analysis; however, if the 
appraiser is acting in a consulting role, this may be important in understanding 
net cost to a particular user. The tax credits are based on the tax position of the 
owner/investor and not on the building; therefore, they are not part of the market 
value analysis. 

A tax credit is a direct reduction in the tax owed by a taxpayer. The tax credit, 
which reduces a taxpayer’s tax liability by a corresponding amount, represents tax 
already paid. Renewable energy system installations may qualify for federal tax 
credits under one of the following programs: 

 Federal Renewable Energy Production Tax Credit (PTC): This program 
allows a corporate tax credit equal to 30% of the total expenditures for 
solar PV system installations, with no maximum limit. Unused credits may 
be carried forward to future tax years. This credit was scheduled to expire 
December 31, 2016, and will reduce to 10% in 2017 without expiration.27  
However, in December 2015, Congress passed an omnibus spending bill 
that included a multi-year extension of the federal Investment Tax 
Credit.(ITC). The ITC will remain at 30% through 2019, and then step down 
to 26% in 2020 and 22% in 2021, it will step down to 10% for third-party-

                                            
27. http://energy.gov/savings/renewable-electricity-production-tax-credit-ptc 
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owned residential, non-residential, and utility PV projects, while expiring 
entirely for direct-owned residential PV. 28   

 Federal Business Energy Investment Tax Credit (ITC): This program 
allows a 30% corporate credit for solar PV installations through 2016 and 
will reduce to 10% in 2017.  

 Federal Residential Renewable Energy Tax Credit: This credit came under 
the Energy Policy Act of 2005 and initially allowed a 30% tax credit for PV 
installations capped at $2,000. It was amended later to allow a 30% 
personal income tax credit for qualifying residential installations placed in 
service after 2008 with no limit. Unused credits may be carried forward to 
future tax years. This credit was scheduled to expire December 31, 2016, 
and will reduce to 10% in 2017.29  However, The Consolidated 
Appropriations Act, signed in December 2015, extended the expiration 
date for PV and solar thermal technologies, and introduced a gradual step 
down in the credit value for these technologies.  The credit for all other 
technologies will expire at the end of 2016. 

 

A taxpayer may claim a credit of 30% of qualified expenditures for a system that serves a 
dwelling unit located in the United States that is owned and used as a residence by the 
taxpayer. Expenditures with respect to the equipment are treated as made when the 
installation is completed. If the installation is at a new home, the "placed in service" 
date is the date of occupancy by the homeowner. Expenditures include labor costs for on-
site preparation, assembly or original system installation, and for piping or wiring to 
interconnect a system to the home. If the federal tax credit exceeds tax liability, the 
excess amount may be carried forward to the succeeding taxable year. The maximum 
allowable credit, equipment requirements and other details vary by technology, as 
outlined below. 

Solar-electric property 

 30% for systems placed in service by 12/31/2019 
 26% for systems placed in service after 12/31/2019 and before 01/01/2021 
 22% for systems placed in service after 12/31/2020 and before 01/01/2022 
 There is no maximum credit for systems placed in service after 2008. 
 Systems must be placed in service on or after January 1, 2006, and on or before 

December 31, 2021. 

                                            

28.  U.S. Solar Market Insight, Executive Summary, 2015 Year in Review, dated March 2016, Page 16-17 
29. www.seia.org/galleries/pdf/SEIATaxManual_v3-0_FAQ.pdf, www.irs.gov/pub/irs-pdf/i3468.pdf  

www.irs.gov/pub/irs-pdf/f8835.pdf  

http://www.seia.org/galleries/pdf/SEIATaxManual_v3-0_FAQ.pdf
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 The home served by the system does not have to be the taxpayer’s principal 
residence. 

Solar water-heating property 

 30% for systems placed in service by 12/31/2019 
 26% for systems placed in service after 12/31/2019 and before 01/01/2021 
 22% for systems placed in service after 12/31/2020 and before 01/01/2022 
 There is no maximum credit for systems placed in service after 2008. 
 Systems must be placed in service on or after January 1, 2006, and on or before 

December 31, 2021. 
 Equipment must be certified for performance by the Solar Rating Certification 

Corporation (SRCC) or a comparable entity endorsed by the government of the 
state in which the property is installed. 

 At least half the energy used to heat the dwelling's water must be from solar in 
order for the solar water-heating property expenditures to be eligible. 

 The tax credit does not apply to solar water-heating property for swimming pools 
or hot tubs. 

 The home served by the system does not have to be the taxpayer’s principal 
residence.30 

Calculations for 30% Federal Tax Credit 
Gross Cost New $2.75/Watt x 9,500 watts $26,125 

Less Rebates/Incentives 
from other sources 

State Rebate - 5,000 

Cost Less 
Rebates/Incentives 

Amount to apply Federal 
Tax Credit of 30% 

$21,125 

Tax Credit $21,125 x 0.30 -6,338 

Net Cost of System   $14,787 

Net Cost Per Watt after 
rebates, incentives, and 
Federal Tax Credit 

$14,787/9,500 watts $1.57 

 

                                            

30.  http://energy.gov/savings/residential-renewable-energy-tax-credit and 
http://programs.dsireusa.org/system/program/detail/1235 

http://energy.gov/savings/residential-renewable-energy-tax-credit
http://programs.dsireusa.org/system/program/detail/1235
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Although personal tax credits are not a part of the market value analysis, they are a part 
of a buyer’s decision-making to purchasing.  The six state-study published by Lawrence 
Berkley National Laboratory, Appraising into the Sun, indicates the Federal Tax Credits, 
rebates, and incentives are in reality taking the place of all forms of loss on the systems 
less than 10 years old.31 (physical depreciation, functional, and external obsolescence) 

B. Investment IRS Depreciation - Usually a part of the feasibility in the mind of the 
investor. 

1. It is important to consider the term depreciation from a tax accounting 
standpoint. Review the IRS definition below. 

Depreciation. The annual deduction that allows you to recover the cost or 
other basis of your business or investment property over a certain number 
of years. Depreciation starts when you first use the property in your 
business or for the production of income. It ends when you take the 
property out of service, deduct all your depreciable cost or basis, or no 
longer use the property in your business or for the production of income.32 

2. Accelerated depreciation allows greater deductions in the earlier years of the 
life of an asset. Solar PV and other eligible renewable energy technologies 
may qualify for five-year accelerated depreciation as well as a tax deduction. 
Unlike a tax credit, which directly reduces tax owed, a deduction reduces 
taxable income. 

3. The accelerated depreciation allowed on business properties makes the 
purchase of solar PV systems more attractive. The initial investment is quickly 
depreciated, which is a major advantage from a tax position. However, in a 
market value appraisal, accelerated depreciation is not a consideration since 
it is specific to the borrower’s tax situation and not an ongoing economic 
advantage.  

C. Sales and property tax incentives – Offsets cost of system 

1. A number of states and municipalities offer sales and property tax incentives 
for renewable energy installations. It will take some research on the 
appraiser’s part to discover tax incentives available in the local area. The first 
place to start the search is the Web site www.dsireusa.org. This site identifies 
the federal, state, and local incentives available in the subject property’s 
specific location.  

                                            

31.  Adomatis, S and Hoen, Ben, Appraising Into the Sun: Six-State Solar Home Paired-Sale Analysis, (CA; Lawrence 
Berkeley National Laboratory, 2015) 

32. www.irs.gov/pub/irs-pdf/i4562.pdf 
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2. Sales and property tax incentives may include some or all of the following: 

 Sales taxes for purchase of solar energy or energy efficient equipment 
may be exempted or refunded on a temporary or permanent basis. 

 Property tax incentives exclude the additional value of the renewable 
energy systems for tax purposes. Later in this course, we will review a 
study of some states’ property tax incentives and their methodology 
for valuing the systems. 

Are you aware of other tax incentives in your area?  

 

 

 

D. Rebate programs 

1. Rebate programs provide an incentive to purchase solar PV and other 
renewable energy systems. States, utility companies, or local governments 
offer rebates with a variety of requirements. They usually involve a one-time 
payment for installations that meet certain qualifications.  

2. The Web site www.dsireusa.org provides information on rebates and 
incentives for solar by state. 

3. Organizations such as schools or other public institutions have enjoyed 
financial awards to fund PV installations. Specific requirements for these 
awards may include cost-sharing, educational research, or public information 
disclosures for research.   

4. Loans are offered by a number of private institutions and utility companies for 
financing of solar PV systems. The loan terms vary and some have 
implications for the first mortgage position.  In 2016, Fannie Mae just 
released a new loan product that is a perfect fit for a solar PV loan.  The 
HomeStyle Energy Mortgage offers the lowest cost of capital for solar at the 
time it was released.  This new source of capital should accelerate solar 
industry growth for owned solar systems.  The loan allows up to 15% of the 
“as completed” home value to be used to pay for the cost of a solar system 
and it gives the homeowner 180 days after the closing date to install the 
system.  It can also be used to pay off the PACE Loan that might be in first 
position to allow a homeowner to secure a mortgage on the secondary 
mortgage market.  This loan product can be used for energy upgrades and do 
require an appraisal and a HERS report showing the present value of energy 
saved. 
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5. PACE (Property Assessed Clean Energy) is a type of energy upgrade in which 
the loan/assessment is repaid through the property tax bill.  

a. This type of loan faces legal and practical challenges because it trumps 
the first mortgage. Additional information on PACE is provided on the 
following pages. For more information on PACE, a link can be found on the 
Web Resources for Solar Valuation list in the course downloads. 

b. The following content describes the various types of PACE programs and 
how an appraiser might address them in a valuation assignment. 

Commercial PACE Programs 

New commercial PACE programs are launching around the country. PACE is a municipal finance 
mechanism allowing property owners to repay loans for energy efficiency and renewable energy 
projects including cool roofs, solar PV systems, and HVAC system upgrades as a property tax 
assessment. This program has been gaining attention on the commercial side since 2010.  

According to an article in SustainableBusiness.com News, New York State passed legislation to 
encourage clean technology investment known as the Power NY Act of 2011. The article indicates 
that middle-income residents and small business owners who do not qualify for low-income 
weatherization programs will be able to obtain state loans to finance energy efficiency improvements 
and pay them back through energy savings on their utility bills. 

The study reports three main financing structures for commercial PACE programs: 

1. Warehoused. The municipality uses a large line of credit or other credit facility to fund qualified 
projects. Once the project volume is reached, the portfolio can be sold through a municipal 
revenue bond issuance or other capital-market transaction. 

2. Pooled Bond. Property owner applications for PACE financing are approved during an 
aggregation period. When a sufficient pool of approved applications has been assembled, the 
local government sells a bond to fund all of the projects and permits property owners to 
proceed with their energy upgrades. 

3. Owner Arranged: Property owner has the flexibility to secure financing for a defined project with 
a lender of the owner’s choice. Financing terms are negotiated independent of the municipality 
or state and are predicated on 1) the senior lien that the PACE mechanism affords and 2) the 
underlying credit of the owner/building. This model is designed to avoid the timing delays 
associated with the pooled bond approach. This approach is better suited for projects greater 
than $500K and/or owners/buildings with strong credit. 

 

c. When appraising a property with a PACE bond/lien/assessment, it is 
important to be consistent in how it is handled in the approaches to value. 
Address the impact in all approaches used, not just the income 
capitalization approach. 
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1) Include reduced expense and PACE bond payment in the operating 
expenses), or note that you have specifically not deducted the cost 
when you report the value conclusion; therefore, you let the client do 
the math.  

2) An alternative method is to reflect the lower utility cost in the income 
capitalization approach and then report the outstanding principal on 
the bonds (PACE lien amount) when you report the value conclusion. 
However, in this situation you would not deduct the annual PACE bond 
payment in the income capitalization approach, since that would be 
double counting.  

3) In either case, consider the impact of the PACE bond in other 
approach(es) used. 

6. Various other programs are available. If a loan has been obtained for a solar 
PV installation, be sure to find out whether it may affect the owner’s ability to 
refinance or have consequences on resale. For instance, on a resale, is 
payment due in full or is the loan assumable? How this is handled could 
affect the sale price paid.  

The following graphic is an example of a tax bill on a residential property in Florida with a 
PACE Loan that is assessed annually.   

  

FL PACE Loan adds $2,074.57 annually to the real estate tax bill.  If you compared 
the real estate tax bill for this property with the same model in the subdivision you 
would see that the taxes are $2,074.57 higher on this property.  However, this 
property has energy upgrades that the other model may or may not have.  
Appraisers must analyze sales and the subject property to understand if the sales 
prices are affected by the PACE loan. 
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E. Another arrangement to be aware of is the solar power purchase agreement. 

Solar Power Purchase Agreement (SPPA). A financial arrangement in which 
a third-party developer owns, operates, and maintains the photovoltaic (PV) 
system, and a host customer agrees to site the system on its roof or elsewhere 
on its property and purchases the system’s electric output from the solar 
services provider for a predetermined period. This financial arrangement 
allows the host customer to receive stable, and sometimes lower cost, 
electricity, while the solar services provider or another party acquires valuable 
financial benefits such as tax credits and income generated from the sale of 
electricity to the host customer.33 

 With this business model, the host customer buys the services produced 
by the solar PV system rather than the PV system itself. This framework is 
referred to as the solar services model, and the developers who offer 
SPPAs are known as solar services providers. SPPA arrangements enable 
the host customer to avoid many of the traditional barriers to adoption for 
organizations that seek to install solar PV systems: high up-front capital 
costs; system performance risk; and complex design and permitting 
processes. In addition, SPPA arrangements can be generate positive cash 
flow for the host customer from the day the system is commissioned.34 

 In a Solar Power Purchase Agreement, the property owner buys a stated 
amount of electricity generated by the solar PV system or all energy 
produced by the system. (Must verify terms with contract) 

− At a preset price and may have incremental increases (See 
contract) 

− For a predetermined period (Varies by company and contract) 

 The property owner does not own the solar PV system and bears no 
upfront cost. 

 The solar PV system appears to be part of the real estate, but it has no 
continuity of ownership.  It is also taxed as personal property and not real 
estate.  The contract makes it very clear that the property owner accepts it 
as personal property. 

                                            
33. Course-specific definition. 
34. www.epa.gov/greenpower/buygp/solarpower.htm 
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 This arrangement may be more preferable than a rooftop lease on the 
residential property because of the secondary mortgage market 
guidelines.   

 SPPA requires analysis to determine if the agreement affects the value of 
the real estate.  This requires a contract review to secure the terms and 
understand how it might affect the sale of the property.  

 

 

  

Solar Power Purchase Agreement Considerations 

Advantage if Disadvantage if 

Electric rate is lower 
than utility company 

Electric rate is higher 
than utility rate 

Electric rate is flat or 
with only a minor 
increase over term. 
(increase less than the 
utility company rate 
increases) 

Electric rate is subject to 
continual increases that 
exceed the utility 
company rates. 

Only required to buy 
the amount they use. 

Required to buy larger 
amounts than they use. 

Term is less than 20 
years and transferrable 
without penalty. 

The term is 20 years and 
requires extensive 
paperwork to transfer to 
a new buyer. 

These considerations emphasize the requirement 
placed upon the appraiser to review the agreement 
to analyze the affect it may have had on value.  
This means additional time in the assignment and 
a complex appraisal assignment. This would be 
required of a comparable sale that has a SPPA to 
understand if the sales price was affected by the 
agreement. 
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Is a solar PV system real estate or is it equipment?35 Explain. 

The answer depends upon 

 How the system is mounted 

 Ownership: Leased vs. owned 

 Client’s scope of work -may need to include a hypothetical  

 Condition if client does not want the solar PV system included 

 Local property assessor’s classification – personal property 

           Or real estate 

 

 

  

                                            
35. For additional research on this topic, review the Technical Report by NREL dated June 2012. This report provides IRS 

codes with examples of how they apply. www.nrel.gov/docs/fy12osti/55396.pdf 

Scope of Work. The scope of work should address the solar lease analysis 
including documents that you did or did not review, how you identified 
ownership, and what steps you took to analyze the possible affect the lease may 
or may not have on the market value of the property. 
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F. Orange Button – Solar Bankability Data to Advance Transactions and Access 

 

 

 
The US Department of Energy SunShot Initiative launched the Orange Button program to 
establish unified datasets in an effort to reduce financing costs. This is a new program 
that has a goal of producing a unified and accessible data standard. This program is 
worth watching to see how it might impact appraiser and real estate agents access to 
solar PV installation data at given locations. Access it 
here: http://energy.gov/eere/sunshot/orange-button-solar-bankability-data-advance-
transactions-and-access-sb-data  

 
  

http://energy.gov/eere/sunshot/orange-button-solar-bankability-data-advance-transactions-and-access-sb-data
http://energy.gov/eere/sunshot/orange-button-solar-bankability-data-advance-transactions-and-access-sb-data
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 3.3 Case Study 

Industrial Building with Solar PV System 

An industrial use building with a three-year-old solar PV system sold six 
months ago. The system was financed through a special program with 
repayment on the property tax bill. The loan on the solar PV system has  
a remaining balance of $150,000 at 1% interest over 20 years. 

The list price for the property was $1,500,000 and the contract price was 
$1,000,000; the buyer assumed the loan for the PV system. The real estate 
agent, public record, and data record company did not disclose the 
assumption. Industrial sales with solar PV systems are few and you have 
used this sale at least twice in the last six months. However, you just 
learned about the loan assumption.  

1. How should the loan assumption be handled when using this sale as a 
comparable?  

The sale should be analyzed to determine whether the sale price  

included the amount assumed for the loan. If the assumption was 

not included in the sale price reported, did it affect the price  

paid? If the assumption did affect the price, a concession 

adjustment would be appropriate based on the amount by which 

the assumption affected the sale price. 
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 3.3 Case Study, cont. 

Industrial Building with Solar PV System 

2. Review the three sales in the table below and decide whether 
Comparables B and C were affected by the seller paying the PACE  
loan as opposed to Comparable A where the borrower assumed it.  

Description Comp. Sale A Comp. Sale B Comp. Sale C 
Sale price $1,200,000 $1,900,000 $2,000,000 
Sale price/sq. ft. bldg. $266.67 $395.83 $363.64 
Financing Conventional + Assumption 

of PACE loan at $150,000 
Conventional 
Seller paid PACE loan 

Conventional 
Seller paid PACE loan 

Date of sale Current 6 months ago 3 months ago 
Building size 4,500 sq. ft. 4,800 sq. ft. 5,500 sq. ft. 
Building age 15 years 8 years 9 years 
Energy upgrades Yes Yes Yes 

 

Yes. If all other features are equal, this example suggests that 

the buyer’s assumption of the PACE loan did affect the sale price. 
 
 
3. How difficult is it to uncover a loan of this type on a sale? 

It could be difficult and time-consuming to uncover this type of  

loan. The process could require a simple review of the tax bill or a 

search of public records plus interviews with the owner, listing  

agent, and/or installer. The scope of work does not usually call  

for the appraiser to search the loans/mortgages on properties. 

(Instructor Note.  Answers will vary depending on local recording 

practices. Encourage brainstorming of ways to handle the issues. 

This scenario occurs on the residential side and would generate 

the same response.) 
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IV. Other Value Influences 

A. Renewable Energy Credit (REC) and Solar Renewable Energy Credits (SREC) 

1. RECs and SRECs, business interruption risk, reputation, and “soft” values 

 Renewable Energy Credit (REC), a byproduct of clean energy  
production  

 Solar Renewable Energy Credit (SREC), currently trading in New Jersey, 
Delaware, Massachusetts, Pennsylvania, and Washington, DC, for 
utility companies to meet state law 

2. Renewable Portfolio Standards drive demand. For instance, California law 
requires that 33% of its energy come from renewable sources (all types) by 
2020. Much of this energy is coming from large (greater than 1 megawatt) 
photovoltaic and concentrating solar (thermal + turbine) projects. 

3. Unexpected: Using solar PV to reduce business interruption risk requires a 
battery system, as grid-tied systems are shut down in a power outage for the 
safety of utility workers.  Systems must be set up to operate with or without 
the grid; Just because you installed a system does not mean it will work when 
the grid is down. 

4. RECs have sold for $250 to $400 per megawatt hour, but some have sold for 
as little as $40 per megawatt hour. A 5kW system in Florida, for example, 
would produce seven to eight RECs per year.  

5. The cash flow should consider the module degradation and discounting to 
present value.  

6. The REC income would be taxed as income at the owner’s highest tax rate.  

7. Although the appraiser could include the RECs in the income analysis, a 
prudent investor may include only the amount that is guaranteed. 

8. Could a lender make a loan against a REC for a residential property or 
assume ownership in a bankruptcy? 

9. Most RECs are not for the length of the loan but they do add value for a 
period. The client should provide guidance on how RECs are handled in the 
scope of work.  

Note. RECs may be considered intangibles, or part of the business enterprise 
value, rather than part of the real property.  Most SREC and REC programs have 
vanished from the market but some contracts may still be in effect and should be 
addressed in the analysis. 
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3.4 Discussion Questions 

1. Some REC programs are based on artificial demand and limited 
supply at the beginning. What happens when each user builds a solar 
farm to take advantage of the high income paid for RECs? 

The market value of the RECs drops as we’ve seen happen in several states. 

 

2.  Go back to Part 1 – Exhibit 1.9 showing the change in solar PV market share by 
segment.  Which segment of the market shows a larger solar PV share between 2015 
and 2010 and why? 

The solar PV utility segment dramatically increased its market share of  

installations.  This would result in utility companies meeting their percentage 

of energy produced by renewables and lower the need for RECs.  Utility 

farms can take advantage of RECs, Tax Credits, Incentives, Rebates, and 

Depreciation of the assets while providing renewable energy to meet 

the needs of the community. 

 

B. Leased solar PV systems 

Leased solar PV systems present a number of challenges for the 
lender/underwriter/secondary mortgage market. The secondary mortgage market 
guidelines now address properties with solar PV leases or Power Purchase 
Agreements (PPAs) 
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Abbreviations Found in Solar PV Leases 

PBIs Production based incentives 

FMV Fair Market Value – FMV represents a 
transaction between the third-party 
and the homeowner regarding the PV 
system and not the property it is 
attached to. 

PPA Power Purchase Agreement 

TPO Third -party-owned system (property 
owner does not own the system) 

Host The owner of the property is the host. 

 

 Solar PV Lease Types and Terms  

The following list of lease types and terms were obtained after a review of several solar 
PV leases from a variety of companies.  The terms vary with the company requiring the 
appraiser to obtain a copy of the lease and review prior to analyzing the affect the lease 
may or may not have on the market value or marketability of the property. 

 
Solar PV Lease Types 
 
 Monthly lease payment is made for the PV system with or without a down 

payment (down payment is the Federal Tax Credit of 30% or rebates available at 
the time of installation) 

 Up-front pre-paid lease payment is made for a portion of, or the entire lease 
amount 

 Power Purchase Agreement (PPA) is entered into where the homeowner purchases 
the power (per kWh generated) produced from the PV system for a specified 
period with renewal options 

Solar PV Lease Terms/Language (The terms vary with company and time of negotiation 
requiring appraiser to read the lease to understand what applies.) 

 Lease contract states the host agrees the solar PV system is personal property. 
 Lease contract states the host will provide wifi for monitoring system during the 

term of the lease.  Newer inverters have built-in wifi and this would no longer be 
an issue. 

 Some states allow the leasing company to receive RECs and in those states the 
host agrees to assign them to the leasing company. 

 Host agrees to pay all personal property tax on the solar PV system. 
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 Host agrees not to mortgage, lien, or cause a lien on the solar PV system (This 
term emphasizes why it cannot be included in the market value.) 

 Host agrees the leasing company may place a lien or loan on the solar PV 
system. 

 Lease terms are typically 20 years. 
 Buy-out of the system is based on a variety of terms depending on the leasing 

company.  Most leases reviewed did not allow the host to purchase the system 
until year six.  The leasing company’s business model includes taking advantage 
of the 5-year accelerated depreciation.  If a host buys the system prior to year six, 
the depreciation is lost. 

 If the host sells the property they have an option to transfer the lease to the new 
owner.  However, this adds another layer to the marketing of the property.  If the 
new buyer does not want the system, the host can pay to remove the system, 
repair the roof, and reinstall the system at a new location – or buyout the 
remaining term of the lease. 

 
This list is not all inclusive but provides a sample of some terms found by 
reviewing eight company leases.  Does anyone have additional terms they have 
found in reading leases? 

 

 

 

  

Appraisal Concern:  Appraisers report property owners sometimes report the 
system as owned when in fact it is leased.  It seems homeowners often do not 
understand the difference between a leased system and an owned system.  They 
believe that because they are making payments, it is owned. Appraisers might 
want to consider writing language in their SCOPE OF WORK to identify what steps 
you took to understand the ownership of the system. 
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3.5 Discussion Questions 

1. The appraisal problem involves a property with a solar  
PV system, list steps you would take to identify the ownership of the 
system. 

Ask property owner if it is leased or owned. Review building permit records 

to see if the owner’s name is shown on the permit. 

Check Co-Star or MLS where property may be listed to see what is reported. 

Make extraordinary assumption that based on the steps taken it is assumed  

the system is owned. 

 

2. You took the steps listed in question 1 and discovered the system was leased.  What 
steps should you take next?  

  

Ask property owner for copy of lease.  Review the lease to understand the terms. 

Identify the remaining term, cost, & buy-out terms. 

Address how the existence of the lease affects the value or 

marketability of the property. 
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V. Tools for Valuation of Solar PV Systems 

A. A good checklist will be helpful to the appraiser in describing and developing a 
value opinion for a solar installation. The AI Reports® Residential Green and 
Energy Efficient Addendum was developed in September 2011 and updated since 
original publication. It is a useful checklist for describing the residential system. 
The inputs can be used to complete PV Value®  Pro we will use later in this 
material.  The list provides a good starting point for developing a scope of work. 

Be sure the Solar Page of the AI Residential Green and Energy Efficient Addendum 
and the inputs and results of the PV Value® are consistent.  If they are not 
consistent, additional research should be done to understand why the 
inconsistency.  Is there an error in the information provided on the Solar Page or 
are the inputs correct in the PV Value®?  A good example is shown below and 
from an actual appraisal. 

 

 

 

 

What else is inappropriate in these two clips?  

Notice the source for Energy Production Estimate is the sun. Source for 

Energy Production Estimate is asking for where the person completing the  

Addendum received this estimate. Since this is based on new information, 

it is most likely from manufacturers’ estimates.  

 

Clip from AI Residential 
Green & Energy Efficient 
Addendum 

Clip from PV Value® Pro in 
same appraisal report  
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Solar Page of the AI Reports® Residential Green and  
Energy Efficient Addendum 3.6 Exhibit 

 

 
 

B. Worksheet for commercial and industrial use 

The worksheet that follows is available in the course downloads in an Excel 
format. Appraisers may use this as a field checklist or a format for description  
in the appraisal report. Note the document section that may assist in the scope 
of work wording.  
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3.7 Exhibit  

    Commercial/Industrial Solar Worksheet
Property Address or ID Date of value Appraiser
Zip Code
The worksheet inputs accommodate the PV Value® tool.        
Solar Electric (PV) PV Array #1 PV Array #2 PV Array #3 PV Array #4 PV Array #5 PV Array #6
Leased or owned *
Years remaining on lease
Initial net cost if owned
Current net cost 
RECs (Renewable Energy Credits) $ per megawatt hr.
Real property tax for solar PV system
System size in watts (DC watts @STC)
Array type
Array tilt
Array Azimuth   
    Azimuth tool can be found at the following link: http://tools.solmetric.com/Tools/roofazimuthtool 
Age of panels 
Energy production kWh per array or 
total in first cell
Source for production
Location (roof, ground, etc.)
Type of mount
Warranty term on PV 
PV panel brand name
Is PV company still in business?
Number of inverters
Age of inverter(s)
Warranty term on inverter Years total Years remaining
Is Inverter company still in business?
Utility company name kWh $/charged by utility company $0.00
Evidence of shading
Evidence of deterioration
Is there a battery backup system?

Documents Reviewed Reviewed? In Workfile?

Roof considerations: Was the roof warranty voided by the PV installation?  If the PV installer does not work with the roofing
company to ensure that the roof warranty is not voided, additional risk may apply.
Remaining roof life considerations: If the remaining roof life is less than the remaining panel warranty, then an adjustment may need
to be made to account for removal and re-installation of the rooftop system.
Form designed by Sandra K. Adomatis, SRA

Solar PV is exempt from real property taxes in some states

Does the system include lightning protection on both sides of the inverter?

 http://pvvalue.com

Comments:

Provide total cost for all arrays

Warranty terms for inverter
Warranty terms for solar PV including parts and labor
Solar PV output monitoring, alert, response, and repair process timing
If leased, obtain copy of lease and provide terms in comment section below

Load analysis
Shade analysis
Commissioning form
Solar installer financial payback analysis

Company name

Provide total cost for all arrays

  

Scope of Work 
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VI. Residential Lending Guidelines 

A. Residential Lending Guidelines – Secondary Mortgage Market Guidelines 

The secondary mortgage market guidelines have been edited over the last two 
years to address solar PV owned and leased systems.  Because these guidelines 
change as the market dictates, it is incumbent upon the appraiser to stay abreast 
of them when it applies to their work product.  As of July 2016, Fannie Mae and 
FHA/HUD address solar PV. VA has an online guide. 
 
 Fannie Mae 

 
https://www.fanniemae.com/content/guide/sel121614.pdf  

 FHA Title II Insured Housing Programs Forward Mortgages (p. 154) 

http://portal.hud.gov/hudportal/documents/huddoc?id=40001HSGH.pdf   

 Freddie Mac—Currently, does not address solar PV but are working now to 
develop a guide.  (July 2016) 
 

 Veteran’s Administration—Value must be based on real estate market data 

http://www.benefits.va.gov/warms/pam26_7.asp  (Ch. 11–12, Section 3) 

 

  
  

https://www.fanniemae.com/content/guide/sel121614.pdf
http://portal.hud.gov/hudportal/documents/huddoc?id=40001HSGH.pdf
http://www.benefits.va.gov/warms/pam26_7.asp
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Fannie Mae HomeStyle Energy Mortgage was announced in April 2016. Below is graphic 
that provides a quick overview of what the mortgage is intended to address.   

 

 
 
Source: https://www.fanniemae.com/singlefamily/homestyle-energy  

 
 
 
 
 
 

 

https://www.fanniemae.com/singlefamily/homestyle-energy
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Digging Deeper 

This class does not have time to review all the secondary mortgage market implications 
or rules concerning solar PV, leases, or power purchase agreements. Below is a partial 
list of guidelines with links for your study and better understanding of the guidelines. 
Keep in mind, guidelines are often changes or updated requiring appraisers to continually 
stay abreast of changes.  

Fannie Mae—See page 295 forward 

https://www.fanniemae.com/content/guide/sel121614.pdf#page=320  

FHA & HUD 

The cost related to an energy system that is not owned by the borrower (e.g. leased 
system, solar lease, etc.) may not be financed into an FHA mortgage.  The financing 
prohibition applies to any of the Title II programs, including but not limited to the 203(k) 
Rehabilitation program and the Energy Efficient Mortgage (EEM). 

Handbook 4240.4 Chapters 1–7 

http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/ha
ndbooks/hsgh 

24 CFR 203.37 
 
FAQ: Can a leased energy system be included in the purchase contract?  

An energy system is considered to be personal property, rather than part of the real 
property, if it is leased or operates under a power purchase agreement (PPA).  When an 
energy system is present, the lender must verify if the solar system is owned, leased, or 
subject to a PPA.   

When an energy system is subject to a lease or PPA that has been prepaid and is 
included in the sales contract, then the value of the system agreement must be treated 
as an inducement to purchase.  The transfer of a lease or PPA to the new owner that is 
not prepaid is not considered an inducement to purchase. 

Handbook 4155.1 2.A.3–4   

http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/ha
ndbooks/hsgh 

FAQ: Can an energy system that is not owned by the borrower contribute to the property's 
appraised value? 

https://www.fanniemae.com/content/guide/sel121614.pdf#page=320
https://www.fanniemae.com/content/guide/sel121614.pdf#page=320
http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/handbooks/hsgh
http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/handbooks/hsgh
http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/handbooks/hsgh
http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/handbooks/hsgh
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Digging Deeper, cont. 

An energy system that is not fully owned by the borrower, and part of the real property, is 
not eligible for inclusion into the property value. For example, an energy system operating 
under a solar lease or a power purchase agreement (PPA), including a prepaid leased 
system, is ineligible for contributory value. 

An appraiser may measure and provide the calculation for contributory value of 
components of an energy system when it is fully owned by the borrower and part of the 
legal realty. 

24 CFR 203.37 

FAQ: Is a home with a leased energy system or power purchase agreement eligible for an 
FHA mortgage? 

A home that operates with a leased energy system or power purchase agreement (PPA) 
may be eligible for FHA-insured financing but only when such agreements are free of 
restrictions that prevent the borrower from freely transferring the property.   

Such agreements are acceptable, provided they do not cause a conveyance (ownership 
transfer) of the insured property by the borrower to: 

 Be void, or voidable by a third party;  
 Be the basis of contractual liability of the borrower (including rights of first refusal, 

pre-emptive rights or options related to a borrowers efforts to convey);  
 Terminate or subject to termination all or part of the interest held by the borrower;  
 Be subject to the consent of a third party;  
 Be subject to limits on the amount of sales proceeds a borrower can retain (e.g. 

due to a lien, due on sale clause, etc.);  
 Be grounds for accelerating the insured mortgage; or  
 Be grounds for increasing the interest rate of the insured mortgage 

Any restrictions resulting from provisions of the lease or PPA do not conflict with FHA 
regulations unless they include provisions encumbering the real property or restrict the 
transfer of the real property. 

Legal restrictions on conveyance of real property (i.e. the home) that could require the 
consent of a third party (e.g. energy provider, system owner, etc.), include but are not 
limited to, credit approval of a new purchaser, before the seller can convey the real 
property, unless such provisions may be terminated at the option of, and with no cost to, 
the owner.  
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Digging Deeper, cont. 

If an agreement for an energy system lease or purchase power agreement could cause 
restriction upon transfer of the home, the property is subject to impermissible legal 
restrictions and is generally ineligible for FHA insurance. 

Mortgagee Letter 94-2 

http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/lett
ers/mortgagee 

24 CFR 203.41 

DISCLAIMER: All policy information contained in this knowledge base article is based 
upon the referenced HUD policy document. Any lending or insuring decisions should 
adhere to the specific information contained in that underlying policy document. 

 
End Digging Deeper 

 
  

http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/letters/mortgagee
http://portal.hud.gov/hudportal/HUD?src=/program_offices/administration/hudclips/letters/mortgagee


Appraisal Institute  Residential and Commercial Valuation of Solar Part 3 – 125 

 

3.8 Discussion Questions 

1. Lending guidelines or specific lender request may not result in 
compliance with appraisal standards. What should the appraiser do in 
this circumstance? 

An analysis must be summarized in an appraisal report that is not restricted. 

The appraiser must comply with appraisal standards. Lender requirements  

rarely call for an appraiser to do otherwise. Most problems in this area occur  

because of a misunderstanding about appraisal standards. For instance, an  

underwriter asks an appraiser to remove an energy or solar PV  

adjustment when the appraiser has provided support for the adjustment. 

To comply with appraisal standards and the underwriter’s guidelines, the  

appraiser would have to make the appraisal subject to a hypothetical 

condition. This, however, presents another problem for the GSEs 

 (Fannie/Freddie/FHA/HUD) because they cannot accept an appraisal based 

on the value being subject to the hypothetical condition.  Alternatively, for  

Commercial lenders, a hypothetical condition would not present a problem. 
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VII. Commercial Lending 

A. Underwriting for commercial and industrial properties varies widely.  

 It is always best to obtain the lender’s guidelines before starting an appraisal 
assignment. Some lenders require that the solar PV system be valued separately 
from the real estate because they consider loan underwriting of the solar PV 
system separately from the underlying asset. Other lenders do not have specific 
guidelines that would affect the way the solar PV system is addressed in the 
report.  

B. Appraise the property without solar PV components. 

1. The value for the solar PV system can be developed separately and then 
reported in its own report section. 

2. Market value (as is or as proposed) is the sum of non-solar RE + the solar PV. 

3. Segmenting the report makes it easier for bank reviewers and underwriters to 
analyze the overall loan risk. 

4. This structure is easier to underwrite if there is a problem with the solar PV  
and the lender wants to underwrite the real estate but not the solar PV system.  

 Note: The value “without solar PV components” would be premised on a 
hypothetical condition (i.e., that the solar components do not exist when in fact 
they do exist). It would not be an “as is” value. 

5. It also allows the appraiser to follow the typical format for the real estate and 
develop a separate section for the solar PV system. 

6. Once created, the report section for the solar PV value can be edited and, 
where appropriate, used as a template for similar assignments. 

7. There are several reasons not to include the electricity savings as a utility 
expense reduction.  

 Doing so can cause confusion because electricity is not the only 
expense in the utility category. 

 The offset from the solar PV changes in time differently than the  
CPI due to its reliability, electricity expense growth pattern, and 
requirement for inverter replacement. (Inverter replacement could be 
less depending on inverter and warranty.) 
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Commercial Example from Excerpts of an Actual Appraisal Report Modified for 
Educational Purposes 

Valuation Summary Found on Letter of Transmittal 
 

Valuation Summary: Property Located at Industrial Dr., Anywhere, USA 

Component Value 

“As is” Value of Office Building $2,500,000 

Proposed Rooftop Solar Panels as Real 
Estate 

$164,000 

Upgraded Lighting & High Performance 
HVAC 

$300,000 

Total As-Completed Real Estate Value  

*Subject to a hypothetical condition that 
the upgrades and solar PV panels are 
installed as of effective date of value. 

$2,964,000* 

Intangible Value – REC Income $ 60,000 

Total Appraised Value $3,024,000* 
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Income Capitalization Approach Excerpts of Separate Valuation of Solar PV 

Discount Rate – Based on Wall Street Journal prime rate of 3.5% as base cost of capital 
plus a 125 basis points for risk factor.  (3.5+1.25=4.25%) An interview of a local bank 
financing solar PV systems indicates an effective interest rate of 5%, also demonstrating 
that magnitude of the cost of capital but adjusted for real estate and solar aspects of the 
ownership.  The financial risk is minimal since it is highly unlikely the electric rate will 
decrease indicating the discount rate should be close to the cost of borrowing the 
capital. A survey of solar owners and valuation experts resulted in a solid discount rate 
range of 5% to 6%.  In this valuation, 6% is applied based on this logic. 

The following table shows the main inputs for the cash flow using a combination of PV 
Value® Pro and an Excel Discounted Cash Flow the appraiser developed. 

 

Factor Input 

Zip Code 0X0X0 

System Capacity 80.3 kW ($2.87/Watt cost new 2016) 

Derate Factor (DC to AC) 0.82 (Developed by Appraiser) 

Module Degradation Factor 0.5% per year 

Array Tilt 10° 

Azimuth 215° 

Energy Production-1st Year Estimate 94,150 kWh (PV Value®) 

Electric Cost per kWh 12.89¢ 

Discount Rate 6% 

Electricity Escalation Rate 2.76% (Based on last 25 Average) 

Future Inverter Replacement Cost 25¢ Watt 

Module Warranty 25 Years 

Analysis Period 25 Years 

Reversion Present Value 

Present Value of Cash Flow 

Value of Proposed Solar PV 

0 

$164,000 

$164,000 
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Income Capitalization Approach Excerpts of Separate Valuation of Building 
without Solar PV and “As Is” prior to upgrades 

Note:  For educational purposes, the details are collapsed and the property location and 
size is not identified for privacy reasons. The office building has a number of spaces 
rented with some on a triple net basis and two large spaces on a full service basis.  This 
property will benefit from the energy upgrades and a solar PV system. 

 

Income Capitalization Approach—“As Is” Value of Office Building 

 Current Year 

Scheduled Rent 
Income 

  $467,500 

Less: Vacancy & 
Collection Loss 

 10% ($46,750) 

 Effective Gross 
Income 

 $423,750 

Less: Expenses   ($211,875) 

Net Operating 
Income 

  $211,875 

Overall Cap Rate  8.50%  

Value Indication Rounded $2,500,000 

Income Illustrations are courtesy of 
Bruce F. Wiley, MAI 
Akerson & Wiley 
85 Parker Road 
Wellesley, MA 02482 
bruce.f.wiley@gmail.com 

 

 
  

mailto:bruce.f.wiley@gmail.com
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3.9 Discussion Question 

Based on the commercial example previously given, how would you handle 
the valuation of a commercial building with a 3-year old system? 

(Instructors:  Allow students to address how they would handle the electric 

Rate in the income and expense category of a building with a solar PV system 

Installed.)   

• Develop the Income and Expense using actual figures for electric costs 

Paid to utility company plus the electrical costs the solar PV system 

Generates to formulate electrical expense without the solar. 

Then develop the value of the solar PV using a DCF model. 

To arrive at a value of the building without the solar system requires. 

A hypothetical condition that the building does not have a solar PV system 

When in fact it does.  

 

 

On the following pages we will review using the income capitalization approach through 
PV Value®, a discounted cash flow of the energy produced by the solar PV system.  In 
this course we chose to use this program because it is free, has been vetted by 
appraisers, and is user friendly.  This is not the only tool available to develop a 
discounted cash flow.  Appraisers with good Excel skills may have their own discounted 
cash flow that meets their needs.   

PV Value® Pro is user friendly but should be used with care.  One small error could result 
in a major value estimate.  The program does require you to know the details of the solar 
PV system and have knowledge of discount, utility, and escalation rates.    
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VIII. PV Value®   Pro Overview 

A. As of the writing of this material, PV Value® Pro (Photovoltaic) is transitioning to 
two different versions, PV Value® Consumer; a consumer version (non-USPAP 
compliant) which is easier for consumers to use, and PV Value® Pro; a 
professional version (USPAP compliant) which is optimized for usage on a tablet 
device, allows access to additional datasets and features and is now contained 
within the Ei Value® (Energy improvement) platform. The PV Value® Manual is 
outdated and is not expected to be revised for several months.  The original 
manual is in the preclass downloads and still provides excellent information on 
the authors, the model, and source of information.   

 Commercial appraisers report that lenders want to see the formulas used in the 
spreadsheet for a DCF analysis. The PV Value® tool does not allow the display of 
the algorithms; however, the original user manual does provide the mathematical 
formula on page 9 and found in your preclass downloads. The formula is as 
follows and should be included in your appraisal report. 

 

 

 

  Source:  PV Value® Original Manual Page 9 

 

B. Participants should go to www.eivalue.com and register for a free account on the 
Ei Value® platform if they have not already done so and then download the iPad 
app from the iTunes store if they have an iPad. There is no cost associated with 
the free version of PV Value® Pro or for downloading the app.  This program will 
be used to work the case studies in this course material.   

 

The method of valuation for the income approach uses the present value of 
the future energy production from PVWatts™. This is accomplished using 
the following formula for each year over the remaining life of the project:  
 

http://www.eivalue.com/
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C.  A walk through the screens of PV Value® Pro 

 The following pages will provide screen shots of the app and explanation of the 
inputs.  After we have gone through each screen we will review a template you 
might consider using to support the worksheet showing the value conclusions 
using the app. 

Screen 1 – Property Address Data 

An actual physical address is required. Once the address is input, you may select the 
marker to see the physical address information. If this is the correct address, simple 
click the window to move to the next screen. If the address is not correct, try entering the 
address differently in the search bar.   
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Screen 2 – Overview Screen 

This screen gives you an overview of all steps needed to complete a valuation using PV 
Value® Pro. You may return to this screen at any time to check on your progress and see 
if any steps still need to be completed. Select “Location Info” to start the valuation. 
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Screen 3 – Location Info 

The tabs have choices for selection. Complete the three items and click “Save” to move 
to the next screen. 
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Screen 3 – Solar Resource 

This screen requires specific solar PV system characteristics to result in a correct 
estimate of energy produced and value. You must insert the system size in watts (convert 
kilowatts to watts). Use the warranty term; if you do not have the specific warranty term 
you may need to make an extraordinary assumption. The default is 25 years and may be 
inappropriate for systems installed prior to 2010. Address any assumptions in the Scope 
of Work or narrative supporting each of the inputs.  
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Screen 4 – Operations & Maintenance 

Inverter size: Must be input using watts. If you do not have the specific size of the 
system, use the formula (System Watts/1.15=inverter wattage) This will require another 
assumption that this is correct. The wattage is used in estimating the replacement cost 
of the inverter. Use this same procedure for a central inverter or microinverter. 

Installation Date: This is the month and year of installation. If documentation is not 
available, you may use the permit final date or final inspection date. 

Inverter Warranty: The 15- year default is based on research that suggests inverters 
typically last 15 years. However, newer inverters can have warranties that could be more 
than 15 years.  Knowing the specifics requires research and an interview of the installer, 
property owner, or a review of the documentation. The warranty term and replacement 
date is used to estimate a replacement cost time in the cash flow. 

User Input Inverter Replace Cost Using Cents per Watt: If you have support for the 
inverter replacement costs that varies from the “Estimated Replacement Cost” then you 
can select custom and input your findings here. If you do not have support and are 
comfortable with the estimate shown on the screen and identified below with an arrow, 
leave this space blank and the program will use the amount shown as a replacement. 
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Screen 5 – Discount Rate 

PV Value® Pro will show the current day Fannie Mae 30-year fixed interest rate. This 
information would not apply to a commercial or industrial property but is helpful 
information for residential users. Residential property owners often use this rate as a 
basis for the safe rate in the discount rate development. 

The Minimum and Maximum Basis Points should be adjusted based on your view of the 
risk rate for the cash flow. The system defaults to 50 to 200 basis points but you can 
change the inputs by moving the sliders. By providing a range of basis points you will 
have a range of discount rate values based on the basis points provided as they get 
added to the base interest rate. 
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Screen 6 – Utility Rate 

Utility Rate: Always use “WHOLE CENTS” – 10.5 cents per kWh. If you insert .105, you 
will receive a low or negative value. 

The Utility rate and the utility company serving the location will be displayed. The rate and 
company data are provided by NREL and may not be current, it is your responsibility to 
research the rate for the property to insert in the “Custom Utility Rate Option.”  

Escalation Rate as a Percentage (CAGR) is shown based on research of utility rates in 
your location going back as many years as you will be discounting going forward. If you 
have verifiable data supporting a different number, you may input that number under 
“Custom Escalation Rate Option” using a CAGR calculation in whole cents. 
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Screen 7 – PV System Estimate Value 
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Developing the Cost Approach in PV Value® 

You will need to research cost new as of the effective date of value.  (Not date it was 
installed unless it is the same date of the value.)   

Click on the “Installation Cost Date” tab and the edit button on the bottom of the screen. 
Identify the source for cost new, date of the source, and Cost New per WATT.  This would 
be the gross cost prior to incentives, rebates, or tax credits.   

Depreciation: In the example below, the type of depreciation is shown as “All forms of 
loss”.  The choices in the dropdown box are Functional, External, or Other Depreciation.  
Other Depreciation was chosen requiring an explanation.  The amount charged is for all 
forms of loss.   
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Additional Comments 

User the scroll bar shown by an arrow below to scroll to the last screen on the list.  
Select Additional Comments screen and the edit comments bar to type appraiser 
comments. This is a great place for reconciling comments. The comments will appear on 
the final worksheet. 
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Create PDF – Final Worksheet that will go in your appraisal report or workfile. 

In the upper left hand corner of the screen above the list of screens is a “Create PDF” 
tab - click 

 

The next screen you will see is below.  You must be registered as an appraiser and click 
the correct selection below to show the appraiser version of the worksheet. (shows cost, 
appraiser comments, and income values) 

 

You must input the value per WATT where the arrow shows above or the value conclusion 
will not show on the worksheet. Then click download PDF. 

The PDF Worksheet that can be included in your report should be carefully reviewed to 
insure the inputs are correct. If you need to edit, close the PDF and click the tab of the 
sheet that requires editing. Make your corrections and then recreate the PDF. The PDF for 
the sample used in these screen shots is on the following page. 
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Sample Worksheet Showing Discounted Cash Flow and Cost 
Approach in Valuing the Solar PV System 

http://www.imt.org/uploads/resources/files/HighPerformance_Home_Valuation_Report_Sept2015.pdf  

http://www.imt.org/uploads/resources/files/HighPerformance_Home_Valuation_Report_Sept2015.pdf
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Sample Support for Discounted Cash Flow Inputs on the Prior System in D.C. 
 
PV Value® Pro requires specific inputs to create a credible value opinion. The basis for 
each input is explained below.  
 
 Tilt: The roof pitch was estimated based on aerial mapping and roof pitch.  

 
 Orientation: The orientation was based on aerial mapping.  

 
 Warranty term (considered equal to the useful life of the system and the term for 

discounting the cash flows): The typical warranty term is reported at 20-30 years 
with most systems having a warranty term of 25 years according to Sandia 
National Laboratory, Solar City, SunRun, and other solar sales companies. The 
warranty term is used because it closely mirrors the roof covering life. A 25-year 
term is used for discounting the energy produced.  
 

 Utility Rate: The utility rate including taxes, shown in the PV Value® Pro 
worksheet, was verified verbally by Potomac Electric Power Company (PEPCO). It 
is important to use accurate utility rates as it can materially affect the value 
conclusion.  The taxes and all charges utility company applies each month must 
be included in this rate to more accurately determine how much the energy the 
solar PV system produces saves the owner on an annual basis. 
 

 Utility Escalation: The utility escalation rate is tied to the remaining system 
lifetime. PV Value® Pro uses the U.S. Energy Information Administration (EIA)36 

data on utility rates to calculate the escalation rate. Since this system has a 25-
year useful life estimate, a rate based on the compound annual growth rate over 
the past 25 years is applied.  

 
 Discount Rate: The discount rate is based on the current Fannie Mae 30-year, 90-

day, fixed-rate mortgage plus a 50–200 basis point spread to account for the risk 
that cash flow projections may not be fully realized. Unlike commercial investors, 
the typical residential buyer does not consider discount rates. Appraisers must 
consider how homeowners view the alternative rate they might receive for an 
investment with similar risk factors. Ms. Adomatis reports that interactions with 
other appraisers and homeowners indicate that most residential owners consider 
rates similar to the current mortgage rate, or the second or equity line of credit 
mortgage rate. Further study is needed to develop residential discount rates from 
transactions in given markets.  

 
  

                                            
36. http://www.eia.gov/electricity/data/state/ 

http://www.eia.gov/electricity/data/state/
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 Cost Approach for Solar PV System  
 

o When employing the cost approach to value solar PV, it is important to 
understand the following terms:  

 
o Cost New: The gross cost new is based on a Solar Energy Industries 

Association (SEIA) June 2015 report37  of residential solar PV costs, in 
addition to a local builder’s report on a recent purchase.  

 
o Depreciation: Depreciation is the difference between cost new and the 

amount the market is willing to pay. The system for this HPH sale is 
assumed new since the property was recently renovated. However, it is 
possible to have depreciation even with a new product. The solar PV 
system’s depreciation is difficult to establish with market data. Based on 
a recent study published by Lawrence Berkeley National Laboratory, 
Selling Into the Sun: Price Premium Analysis of a Multi-State Dataset of 
Solar Homes,18 the contributory value of solar PV is similar to the net 
cost38  of the system. This finding suggests that incentives are currently 
offsetting any depreciation that might apply.  

 
o The 30 percent federal tax credit is not included in the depreciation 

amount. Excluding this tax credit, a local builder reports incentives of 
$0.96 per watt, and a solar sales company reports $1 per watt. For this 
study, $1 per watt is applied for the depreciation. Based on the cost 
approach, the 6kW system is valued at $13,800.  
 

 Reconciliation of the Cost and Income Capitalization Approaches to Valuing the 
Solar PV System  
 

o The 6kW solar PV system is valued at $13,800 based on the cost and 
income approaches to value. The reconciled value is equal to the cost 
approach value and falls at the lower end of the range developed in the 
income approach. The cost is the method most buyers understand 
although they do consider the cash flow the system provides them but 
often do not equate it back to today’s dollars.  This reconciled value will 
be used in the following cost approach and the basis for the adjustment in 
the sales comparison approach for those sales that do not have a solar 
PV system. 

 
This example is from the Washington D.C. study, “What’s Green Worth? Unveiling 
High-Performance Home Premiums in Washington, D.C.,”39 written by Sandra 
Adomatis, SRA, LEED Green Associate. The study was sponsored by the Institute 
for Market Transformation and funded by the District of Columbia Department of 
Energy and Environment. 
 
 

                                            
37.  http://www.seia.org/research-resources/solar-market-insight-report-2015-q1  
38.  Net cost is defined as gross cost less any incentives.   
39.  http://www.imt.org/uploads/resources/files/HighPerformance_Home_Valuation_Report_Sept2015.pdf  

http://www.seia.org/research-resources/solar-market-insight-report-2015-q1
http://www.imt.org/uploads/resources/files/HighPerformance_Home_Valuation_Report_Sept2015.pdf
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D. Cost Approach Example from a 1004 Form – Residential Property 
 
Notice the solar PV System Value matches the reconciled value in the 
previous PV Worksheet 

 

 

 

By using the PV Value® Pro Worksheet to support the contributory value of the 
solar PV system, depreciation has already been included.  It would be 
inappropriate to include the solar PV system on the same line as the porch and 
depreciate it at the same rate as the structure. The solar PV system may have 
obsolescence or higher depreciation rates than the structure; therefore, by 
including it as shown above, the depreciation issue is addressed. 
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E.  Solar PV Built In to Roof Covering 

Solar PV may be a part of the actual roof covering providing a more 
esthetically pleasing installation of solar PV.  In most cases, the solar PV 
company costs the entire roof covering and solar PV together.  This requires 
care in developing a cost approach to avoid double costing the roof covering.  
Below is an example that was developed from an actual appraisal.   

 

Cost Approach – Solar PV and Roof Covering 

Cost of Solar PV/Roof Covering  $38,000 

Less Cost of Similar Roof Covering without Solar PV -$20,000 

Difference between the two costs is attributed to Solar PV  $18,000 

The cost of solar PV/roof covering came from the solar installer contract for 
purchase.  A similar roof covering cost without solar built-in was developed 
using Marshall and Swift Cost Service.  The difference between the two costs 
provides a cost for the solar PV alone.  In the cost approach, the solar PV is 
valued on a contributory value developed using paired-data and PV Value® Pro.  
The roof covering without solar PV is included in the cost per square foot of the 
building. 

It would be inappropriate to show the cost new of the solar PV at $38,000 
because it includes the roof covering.  Explaining the cost developed adds clarity 
and credibility to the report and should avoid calls from the underwriter. 
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F. Discount Rates 

 

 

 

 

 

 

 

 

 

Source: The Dictionary of Real Estate Appraisal, 6th ed., 2015. The Appraisal Institute 

The discount rate for the income stream on a solar photovoltaic system should be based 
on sound logic. Using the discounted cash flow on a feature of a residential property is a 
new technique to many residential users. However, the argument for using it is sound.  
The solar photovoltaic system is a feature purchased by the homeowner to specifically 
produce a product, energy, to replace a payment they would normally pay to the utility 
company. This by definition is an income stream. It would be inappropriate to total the 
25-year savings amount and apply it to today’s dollars. No reasonable person would pay 
an amount today for an item when it will be 25 years before they see those dollars 
returned. That is why a discount rate is applied.   

  

Discount Rate. A rate of return on capital used to convert future payments or receipts 
into present value; usually considered to be a synonym for yield rate. 

Risk Rate. The probability that foreseen events will not occur.  Risk may be incurred as a 
result of the impact of general economic and market conditions upon the performance of 
the specific property, the interaction of a group of investments in a portfolio, or the 
operation of the real estate enterprise as an independent venture. 

Yield rate (Y). A rate of return on capital, usually expressed as a compound annual 
percentage rate. A yield rate considers all expected property benefits, including the 
proceeds from the sale at the termination of the investment. 

What does the Solar Panel Performance Warranty actually warrant? 

A common practice in the solar energy industry is to guarantee that the panels will not lose 
more than 10%-20% of their power output capacity over the first 25 years. 

What does the solar panel product warrant? 

Most solar panel manufacturers warrant that their panels will not fail for at least the first 10-
12 years, and some extend their solar warranty periods even longer than that. 

Source:  Energysage - http://news.energysage.com/shopping-solar-panels-pay-attention-to-solar-panels-warranty/  

http://news.energysage.com/shopping-solar-panels-pay-attention-to-solar-panels-warranty/
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3.10 Discussion Questions – Discount Rates 

In the discount rate, one must consider the risk factor. The risk factor may be 
developed by the answers to the following questions: 

1. How sound is the income estimate for the utility and escalation rate? 

The solar manufacturer has a good track record for energy production 

and the utility rate has good basis. The escalation rate is based on solid 

research and there are no immediate signs of rates decreasing or even  

remaining the same. The utility grid and power plant is aging and the  

probability of future expenses to maintain the grid suggests the electric 

rates will continue to increase. 

As more installations of solar occur and less energy is purchased, the  

prices must also adjust upward. There is a probability of flat rates  

increasing to be connected to the grid that could affect the income 

stream of this DCF. 

If the income stream includes net metering income, there is no assurance 

utility companies will continue to pay their current rates for energy  

sent back to the grid. There is even concern that utility companies will 

not be required to pay for energy received from private sources in the  

near future. This could affect income streams that include net metering. 
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3.10 Discussion Questions – Discount Rates, cont. 

2. What could go wrong with the system that would affect the production/income 
stream? 

Market value assumes good maintenance. If the system is an older one, 

lower quality, or a new product without documented research, there is  

a chance it might not produce as envisioned.  

If the system does not have ideal orientation, the production will be  

less than expected; however, the analysis should take this into  

consideration when developing the value. West-facing systems are 

offsetting higher electric rates in some areas with time of use pricing. 

Has that been included in the income stream? 

 
3. How solid is the term “discounted”? 

The term currently used is the useful life based on the warranty term. 

Once a sufficient database of sales occurs, appraisers will be able to  

develop the economic life that might be more appropriate than the  

useful life. 

4. What other questions should be considered on the risk side of a solar PV system? 

Allow students to provide input. 

What if the buildings becomes vacant and energy cannot be used or sold  

back to the grid? 
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3.10 Discussion Questions – Discount Rates, cont. 

5. How does a residential appraiser support a yield or discount rate? 

The typical residential owner does not think of a home purchase in the same 

way as an investor in a commercial property. Most residential owners consider  

the current mortgage rate plus some room for risk or the unknown. Some  

might consider the most they could receive in an alternative investment. One  

way to pose the question to the homeowner is “What would you expect your  

money to yield or grow to in a 20-year period?” 

Documenting an ongoing survey in your market will be useful as  

support for discount rates on residential properties.  In the report explain 

the basis for the discount rate applied. 

6. How can the discount rate be supported for solar PV systems on commercial 
properties?  

The discount rate might be supported by the rate used for the building 

based on market sales.  

In the report, build the case for the discount rate used. Explain to the  

underwriter/client how the discount rate was developed.   

If the roof-mounted system is not rated for fire to meet the NEC Code, 

the risk rate should take this into consideration. California systems installed 

before the NEC Code will create a potential liability and insurance issue. 

 

Caution: The PV Value® Pro income approach should always be used with another 
method or two as a test of reasonableness. 
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Does the Cost 

Approach set the 
upper limit of value? 

What some appraisers say about the question– 

 A knowledgeable buyer would not pay more for a solar PV system than the cost to 
buy that system today. 

 When the income approach indicates a value much higher than the cost approach, 
my gut says the solar PV premium is the cost new of the system today. 

 In my market, the cost of electricity is high (over $0.30 kWh) resulting in a high value 
using the income approach. It is difficult to attribute the difference between cost new 
and the income as entrepreneurial profit.  Solar PV is easy to buy and install. 

o In this case, maybe the discount rate is not high enough? 
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Digging Deeper 

Discount Rates 

Note. The following extract is from The Appraisal of Real Estate, 14th ed. 

Discounting is a general term used to describe the process of converting future cash flows 
into a present value. The discount rate is the rate used for the discounting process and may 
be a property yield rate, equity yield rate, or some other defined rate. In real estate appraisal 
practice, the most common methodology for valuing the total bundle of rights is the property 
yield rate (Yₒ). 

To select an appropriate yield rate, an appraiser must verify and interpret the attitudes  
and expectations of market participants, including buyers, sellers, advisers, and brokers. 
Although the actual yield, or internal rate of return, on an investment cannot be calculated 
until the investment is sold, an investor may set a target yield for the investment before or 
during ownership. Historical yield rates derived from comparable sales may be relevant, but 
they reflect past, not future, benefits in the mind of the investor and may not be reliable 
indicators of the current required yield. Therefore, the estimation of yield rates for 
discounting cash flows should focus on the prospective or forecast yield rates anticipated by 
typical buyers and sellers of comparable investments. An appraiser can verify investor 
expectations by interviewing the parties to comparable sales transactions or reviewing 
offering materials for comparable properties recently offered for sale. 

An appraiser narrows the range of indicated yield rates and selects an appropriate  
yield rate by comparing the physical, economic, financial, and risk characteristics of the 
comparable properties with the property being appraised and assessing the competition for 
capital in rival investments. In some situations, there may be reason to select a yield rate 
above or below the indicated range. The final estimation of a yield rate requires judgment, 
just as an appraiser uses judgment to select an overall capitalization rate or equity 
capitalization rate from the range indicated by comparable sales. In selecting a yield rate, 
the appraiser should analyze current conditions in capital and real estate markets and the 
actions, perceptions, and expectations of real estate investors.40 

 
 

End Digging Deeper 

  

                                            
40. The Appraisal of Real Estate, 14th ed. (Chicago: Appraisal Institute, 2013), 510–515. 
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IX. Mini Case Studies Using a Variety of Methods  

The following case studies provide practice in using the PV Value®  Pro and other 
methods to solve problems that can occur in the market. The case study solutions 
apply to residential and commercial PV systems. When working the problem, use the 
escalation and utility rate given in the case study material. Be sure to click the box 
stating that you are a certified appraiser. Once you complete the inputs and receive a 
value range, create a PDF copy by clicking the Create PDF button at the top of the 
screen where the values are shown. 

 3.11 Case Study  

Residence at 763 E. Clear Crest Cir, Las Vegas, NV 89123*  

Indicated Value of the Solar PV Array Installed at 763 E. Clear Crest Cir, Las Vegas, NV 89123 

PV-to-Inverter size ratio 1.15 

Building size 2,500 sq. ft. 

Current residential rate $0.14 per kilowatt hour (not actual rate)* 

Size of array/PV system 6 kW DC at STC 

Array tilt/Azimuth 27 degrees from horizontal/180 degrees 

Degradation rate 0.5% 

Watts per module 400 watts 

400 kWh × $0.14 electric rate = 
$56 energy produced per module year 1 at maximum 
STC 

Total annual production for 6 kW system $56 per module × 24 = $1,344/year one at STC 

PV array warranty 25 yrs. 

Current age of PV array 5 years 

Remaining term of useful life (25-year warranty – 5 years = 20-yr. useful life) 

Escalation rate for residential electricity 3.45% per year 

Indicated value  

* For educational purposes only.  The address does have a solar PV system but the 
information in this material is not for this specific address.  The fictional solar PV details are 
developed for educational purposes only.  
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 3.11 Case Study, cont. 

Residence at 763 E. Clear Crest Circle, Las Vegas, NV 89123  

1. Using the PV Value®  Pro, develop a value for this system based on the 
data provided below and utility rate at $0.14. Use the following 
variables:  

 3.5% Fannie Mae 90-day rate 
 50 to 300 basis points 

$15,600 rounded – Result will vary because of timing 

Change in interest rate, weather condition changes, but the 

general value will be close to these numbers unless huge change 

in interest rate. 
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 3.12 Case Study 

 

Payback Period for a Big Industrial Building Company 

The owner of an industrial building is considering the installation of a solar 
PV system but has minimal knowledge about such systems. Before making 
the purchase, he hired you as a consultant. His question to you is, “What 
will my payback period be if I install the following system?” 

Specifications of Solar PV System for Big Industrial Building Company 

13.92 kW solar PV array Roof mounted; 25-year array warranty 

Gross cost $4.75 per watt Degradation expected at 0.5 per yr. 

Energy production estimate 17,139 kWh per yr. 

58 microinverters 15-year warranties 

Federal incentives only 
30% Investment Tax Credit, 5-yr. General 
Depreciation System (MACRS) @ 25% rate 

Current electricity cost per kWh $0.07 

The owner’s accountant provided the following tax information for your 
review.  On the commercial side, investors have more tax advantages than 
residential users.  The investor should have their account provide the tax 
advantages they would enjoy and provide them to you. 
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Net Cost Estimate  

Gross cost basis 13,920 watts × $2.75 per watt =  $38,280 

Reduce basis by 50% of 
Federal Investment Tax Credit41 $38,280 gross costs × 0.85 =$32,538 $0 

Less 25% federal depreciation $32,538 × 0.25 = –$ 8,135 

Less 30% Investment Tax Credit $38,280 × 0.30 = –$11,484 

Net Cost Basis for System  $18,661 

   
  

                                            
41. Based on Federal Top Marginal Tax Rates for Married Filing Jointly and Corporations TY2011 (Top Marginal Rate is 

15% for Corporate AGI up to $50K). 
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 3.12 Case Study, cont. 

Payback Period for a Big Industrial Building Company 

Annual cost of energy is $0.07 per kWh × 17,139 kWh produced = 
$1,199.73 annual energy production. 

Assuming that annual production degradation will be offset by increases in 
electricity costs, use the annual energy production amount.  

 

1. What is the payback period based on this investor’s scenario and 
estimated cost? 

Period in which energy production will equal the cost to install 

is as follows: $18,661 net cost ÷ $1,199.73 annual energy 

production = 16 years (rounded) Instructors:  Some students 

may have used gross cost resulting in $38,280/$1,199.73 annual 

energy production or 32 years. This will be a good time to talk 

about how important it is to gather all the necessary facts 

prior to jumping to conclusions. Researching tax position, tax 

credits, rebates, and incentives are a must to arrive at a  

supportable opinion. 

2. The owner is willing to spend the money if the system will produce 
enough energy within 12 years to pay for the net costs. How much is  
the owner willing to pay for the system based on this statement?  

$1,199.73 annual energy production x 12 years = $14,400 (rd.) 
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 3.12 Case Study, cont. 

3. What recommendation would you make to your client? 

Wait until there are additional incentives that might lower the 

base cost, the price of solar PV is lower, or electricity costs 

increase sufficiently to make a solar PV system feasible. 

Alternatively, the client might consider a Power Purchase  

Agreement (PPA), in which a property owner buys a minimum 

amount of electricity generated by the solar PV system at a 

preset price for a specified period with no upfront cost to 

the owner.  

 

The estimated 14-year payback compared to a 12-year payback is 

Within the margin of error considering potential rate increases 

That are only an estimate.  You might suggest the investor  

moving forward since he is so close to his goal. 
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 3.13 Case Study – Two Arrays with different Orientations 

Older, 2-Story House in the Northeast – 633 Piette Meadow Road, 
Hinesberg, VT 

The property is a 2,800-square-foot home with a detached garage and a 
horse barn in the Northeast. The address is 633 Piette Meadow Road, 
Hinesberg, VT, 05461. The owners drive a hybrid car and engage the entire 
family in recycling. The house is heated with gas. The electric portion of the 
utility bill is $125 per month on average, including taxes. The current 
electricity rate is $0.115 per kWh including taxes and other charges. A solar 
PV system is currently available at $3.50 per watt. Incentives and rebates 
are not currently available to offset the gross cost. Review the details of the 
system and prepare to answer the questions that follow. Don’t forget to 
click on the clear form button in PV Value® Pro before starting this case 
study. The owner proposes to install the following:  

 Two arrays with a total of 8.64 kW DC—proposed as an owned 
system (36 modules total). 

  Array 1 = 16 modules at 240 watts per module, located on the front 
of the attached garage roof (Tilt 27).  

 Array 2 = 20 modules at 240 watts per module, located on the back 
side of the horse barn pointing due south (Tilt 27).  

Use the Solmetric Azimuth Tool (http://tools.solmetric.com/Tools/ 
RoofAzimuthTool) or PV Value® Pro aerial to determine the azimuth of Array 
1. Remember, the aerial will not show the system because this is proposed. 
Locate the attached garage and estimate the direction the panels will face if 
placed on the front side of the attached garage based on the slope of the 
roof . 

To develop the value of the system, use the PV Value® Pro to complete two 
worksheets and combine the two indications for a value of the solar PV 
system as proposed.  

Use a 3.5% rate as the 90-day, 30-year Fannie Mae rate and 50 to 200 
basis points. 
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Utility Interactive PV System without Batteries 

633 Piette Meadow Road, Hinesberg, VT 

PV-to-Inverter ratio: 1.15 

Escalation rate 3.47% 

Capacity: 8.64 kW DC 

Modules: 36  

Warranty: 25 yrs. 

Inverter: SMA, 8,000-watt, grid-tied inverter, 96% efficient, 15 yr war. 

Tilt: 27 on both arrays 

Estimated energy production: 10,000 kWh annually 

Cost: $3.50 per watt DC capacity gross 

1. If the owners are paying $125 per month for their electric costs, how 
many kilowatt hours are they using annually?  

 

$125  month x 12 months = $1,500 annually/$0.115 kWh costs = 

13,043 kWh annually 

2. What is the gross cost of the system?  

$3.50 per watt × (8.64 × 1,000) 8,640 watts = $30,240 

 

3. Using the PV Value® Pro, what is the value of the system using a 3.5% 
FNMA 30-Year Fixed 90-day Net Yield Rate?   

Array 1 = $  7,680 

Array 2 = $12,000 

Total Value $19,700 rd based on DCF 
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 3.13 Case Study, cont. 

Older, Two-Story House in the Northeast 

4. What is the estimated energy production using the PV Value®    Pro?  

Array 1 = 3,497 kWh annually 

Array 2 = 5,377 kWh annually 

Total =  8,874 kWh annually 

These numbers will vary from this solution because  

Of time that changes weather estimates of sun days. 

 

5. Why is the installer’s estimated production different from PV Value® 
Pro?  How would you reconcile the difference? 

Installer estimate is 10,000 kWh 

PV Value estimate is 8,874 kWh 

Difference = 1,126 kWh or income difference of $129.49 
annually 

The derate factor must be higher than 0.77 default.   

This is an example of when the derate factor should  

Be adjusted to reflect the installer estimate. 

Using a 0.84 derate results in 9,719 kWh 
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6. Based on the energy produced estimate provided by the installer, what is 
the difference between the owners’ current average electric bill and the 
estimated energy produced?   

$125 × 12 = $1,500 current annual bill; energy produced by the  

solar PV system is (10,000 kWh energy produced × $0.115 rate) =  

$1,150 annually; therefore, the owners’ annual electric bill 

will be $1,500 – $1,150 = $350 

 

7. Based on the gross cost and installer’s estimated energy production, how 
long will it take to produce enough energy to repay the cost of the 
system? 

$30,240  ÷ $1,150 = 26 years rd 
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 3.13 Case Study, cont. 

Older, Two-Story House in the Northeast – 633 Piette Meadow Rd, 
Hinesberg, VT 05461 

8. Using PV Value® Pro estimate what size system is needed to produce 
100% of the energy they used over the last year assuming 1 array on 
the horse barn facing due south with a tilt of 27?  Hint:  Use your answer 
from Question 1. 

To produce the owner’s current use of 13,043 kWh, the system 

should be near 11 kWh using a 26.6 tilt, 180 azimuth, and 0.84  

derate  
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Review Part 3 
  

Learning Objectives 

Now that you have completed Part 3, you should be able to 

 Identify documentation available for solar PV valuation. 

 Examine physical life of solar PV systems.  

 Evaluate the effect of incentives, grants, and rebates on the valuation process. 

 Review lending guidelines and concerns as they relate to solar PV systems. 

 Overview of the Income Approach using  PV Value® Pro. 

Terms to Remember 

Energy audit  

Load analysis 

Shade analysis 

Commissioning 

Federal Renewable Energy Production Tax Credit (PTC) 

Federal Business Energy Investment Tax Credit (ITC) 

Federal Residential Renewable Energy Tax Credit  
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 Practice Test Section 2 

 
This multiple-choice test provides a review of concepts and definitions 
covered in Section 2. This is a “closed book” test. Choose the most 
correct answer. 

1. The homeowner applied for a mortgage to cover energy improvements and a solar 
PV system. The loan will be sold on the secondary market to Fannie Mae. Which 
of the following statements applies to this loan? 

 A. Fannie Mae does not allow the mortgage to include solar photovoltaic 
systems on an existing house. 

 B. Only Freddie Mac allows the mortgage to include solar photovoltaic 
systems. 

* C. Guidelines change requiring appraiser to stay abreast of changes as they 
apply to solar photovoltaic systems. 

 D. The secondary mortgage market guidelines do not include guidance on 
loans with solar PV systems. 

2. PACE is a type of energy upgrade in which the loan/assessment is repaid through 
the property tax bill. This type of loan is not readily accepted in the secondary 
market because it 

 A. has a long term and is not assumable. 

* B. is a tax lien and in most cases is superior to the first mortgage.  

 C. is not recorded and therefore is difficult to track. 

 D. requires payoff at the sale of the property. 

3. The purchaser of a solar PV system in Florida would want to make sure that the 
inverter is protected from 

 A. heat that might damage the silicon. 

 B. heavy rains. 

 C. insects that could damage the digital meter. 

* D. lightning strikes. 
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4. The useful life of a solar PV system is typically based on 

 A. a typical mortgage term of 30 years. 

 B. the solar PV warranty minus the inverter warranty term. 

 C. the warranty term for the inverter. 

* D. the warranty term for the solar PV modules.  

5. Shading of solar PV systems 

A. is avoided using a shade analysis after installation of the system.  

B. maximizes the energy produced. 

C. occurs from man-made building structures only. 

* D. should be avoided during peak sun hours.   

 



INSTRUCTOR NOTES 
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Part 4. Net Zero Energy, Passive Solar, Identifying Solar Types and 
Problems, and Identifying Resources to Develop Derate Factors 
(70 minutes plus two 15-minute breaks) 
 
 
Review of Day 1 (30 minutes). Review 
questions that may have been posed 
and not answered in the Day 1 material. 
Review where we have been in the 
material and what our goal will be today. 
Day 1 included most of the definitions 
and solar PV descriptions. Today we will 
apply what we have learned to various 
appraisal problems. 

Net Zero Energy Buildings (20 minutes). 
This section provides an overview of net 
zero energy buildings. The slides include 
additional photographs of commercial 
and residential net zero energy buildings.  

Be sure to mention that, for certain 
assignments, using the Appraisal 
Institute’s Green and Energy Efficient 
Addendum will help appraisers comply 
with the requirement that an appraisal 
report contain sufficient information to 
enable the intended users of the 
appraisal to understand the report 
properly. 

Passive Solar Buildings (15 minutes).  
The graphic illustrates how passive solar 
works in a building. This section sets the 
stage for the case study on a passive 
solar library. 

3.16 Case Study. This case study 
highlights some difficulties that might be 
encountered in the market that we do 
not cover in other case studies. It is 
essential that instructors know how to 
handle them. Instructor notes are given 
in some of the solutions also. 

If the PV Value® tool is used for this 
case study, the office category should be 
selected. Remind participants to check 
the commercial selection at the top. The 
derate factor will need to be changed 
because there is no commissioning 
report. That should only be done when 
the user has support for making the 
change; otherwise, use the default 
factor. The highest derate factor one 
installer had seen is 0.89. An incorrect 
derate factor can misrepresent the 
energy produced.    

Practice Test (10 minutes). Have 
participants work the short practice test 
as preparation for the final exam, which 
will be given later in the day. 
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Part 4 Preview 
  

Net Zero Energy, Passive Solar, and Identifying Resources to 
Develop Derate Factors 

In Parts 1 through 3, we focused on the solar PV system components, how they work, 
and how they fail. The remainder of the course will focus on valuation issues through 
brainstorming activities on solar PV value and short case studies. Brainstorming with 
peers can help an appraiser answer the question, what would our peers do? 

In Part 4, we review concepts and terms needed to understand net zero energy and 
passive solar buildings. In addition, we identify how solar PV energy production history 
can be used to develop a derate factor. Class participation is extremely important in 
discussing the questions regarding motives of a religious facility to install solar PV. 

Learning Objectives 

To prepare for Part 4, read the following learning objectives and refer back to them as 
you study this part of the handbook. 

 Define and describe a net zero energy building. 

 Define and describe a passive solar building. 

 Identify how solar energy production history can assist in developing derate factor. 
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Part 4. 
Net Zero Energy, Passive Solar, and 
Identifying Resources to Develop Derate 
Factors  

I. Net Zero Energy Buildings 

A. The term net zero energy (NZE) building refers to a building that produces as much 
energy as it uses. This is achieved when the building has some or all of the 
following characteristics: 

 A tightly sealed, well-insulated envelope 

 Use of alternative energy source(s) including 

− Solar 

− Geothermal 

− Wind 

 High-efficiency mechanicals 

 Passive heating/cooling design elements such as 

− Passive solar 

− Daylighting 

− Natural ventilation/stack effect to reduce energy load 

Typically, newly constructed NZE buildings are designed to use 50% less energy 
than a code-built structure, while renovation/retrofits typically aim for a reduction 
of 30% versus code. The remainder is made up with on-site generation from a 
renewable source such as solar PV. 

B. Net zero energy buildings are similar in style to conventional buildings. The 
following photograph shows a net zero energy house located in a subdivision of 
houses with a similar design. The only item that is identifiable as different is the 
solar PV array on the roof. However, the use of solar PV alone does not make a 
building net zero energy. 
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4.1 Exhibit Net Zero Energy House 

 
Source. Sandra K. Adomatis, SRA 

1. This house has a HERS Rating of 7. In this neighborhood, the typical code-
built house has a HERS Rating in the 90s; therefore, this house is 83%+ more 
energy efficient than the code-built house. The net zero energy consumption is 
accomplished using the methods noted previously, including solar and 
geothermal. 

2. The house is listed at approximately 12% over similar houses in this 
development that are built to code and use gas heat. 

C. Denverpost.com reports that KB Homes and New Town Builders are believed to 
be developing the first production-scale models to be offered in Colorado. 
According to this site, New Town built a net zero model home and priced it at 
$26,900 over the code-built home. That equates to a premium of about 7%, 
which includes a 9.9-kilowatt solar array.35  This article was written January 17, 
2012, and I visited this home just after the article appeared.  At the time of my 
visit, it had not sold.   

D. Net zero electric should not be confused with net zero energy. A net zero electric 
building produces as much electricity as it uses; however, the building’s heating 
source is not electric. The owner will have a bill for gas, oil, or another heating 

                                                           
35. www.denverpost.com/business/ci_19763273  
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source. However, these buildings are few and present the same valuation 
problem as a net zero energy building. 
 

E.  Test of Reasonableness 

When valuing a property with limited market sales to establish a well-supported sales 
comparison approach, always use more than one method and reconcile.  For instance, if 
the property you are appraising has energy efficient construction and the utility savings 
can be established, use an income approach as well as cost approach.  The table below 
provides a sample of various approaches to valuing energy efficiency on the residential 
property.   

 

 

Reconcile the indications based on the indication with the most credibility and least room 
for error.  
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Digging Deeper 

Tips for handling difficulties in valuation of net zero energy houses 

1. Net zero energy homes are being developed in many areas of the country. 
These properties present complex appraisal problems because there are few 
comparable sales within the same market area. The homes have features 
such as geothermal and solar energy systems that are difficult to quantify  
with sales data but can add significant costs to the project.  

2. The appraisal problem should be clearly defined with an emphasis on the 
existence of net zero energy buildings in the market area. A review of building 
permits or a call to the local Association of Home Builders might be helpful in 
estimating the number of net zero energy homes in the area. Discussing the 
number built and number of resales will provide a basis for addressing the 
difficulties in applying the sales comparison approach. Net zero energy 
buildings also incorporate passive design features such as daylighting, 
passive solar, natural ventilation, and stack effect that may not be readily 
apparent to appraisers, particularly those unfamiliar with sustainable design. 
A case study later in Part 4 demonstrates some characteristics of passive 
design that could affect value. 

3. Alert the lender at the point of receiving the order that this appraisal may not 
meet secondary mortgage market guidelines. The sales comparison approach 
may be less than reliable, and the cost approach may be more reliable. Sales 
may not be of net zero energy homes, and it may not be possible to support 
an adjustment through direct market analysis. It may be necessary to use an 
alternative but proven method to develop an adjustment for the property’s 
energy savings. The methods discussed later in this material would be options 
for developing adjustments for energy efficient items. 

4. A second option is to use studies published in other areas of the country that 
establish general percentage premiums for NZE houses over code-built 
houses. If the lender cannot accept this approach to value, it may be best to 
decline the assignment. 

5. Using the Residential Green and Energy Efficient Addendum to make the 
inspection and gather pertinent description details will be invaluable. The 
Addendum will assist appraisers in meeting the requirement that an appraisal 
report contain sufficient information to enable the intended users of the 
appraisal to understand the report properly. The Addendum will provide the 
solar inputs needed to use the PV Value® tool discussed elsewhere in this 
course.  
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Digging Deeper, cont. 

6. Cost and income capitalization will be the more reliable approaches to value 
in this type of appraisal problem if there are limited or no sales of similar 
property types. The income capitalization approach may be used to support 
the energy adjustments in the sales comparison approach when 
conventionally constructed buildings must be used as comparables. 

 
End Digging Deeper 
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II. Passive Solar Buildings  

4.2 Exhibit  

 
Source. U.S. Department of Energy 

A. Five elements of passive solar buildings 

The following five elements constitute a complete passive solar building design. 
Each performs a separate function, but all five must work together for the design 
to be successful. 

1. Aperture (collector): The large glass (window) area through which sunlight 
enters the building. Typically, the aperture(s) should face within 30 degrees of 
true south and should not be shaded by other buildings or trees from 9 a.m. 
to 3 p.m. each day during the heating season. 

2. Absorber: The hard, darkened surface of the storage element. This surface 
could be a masonry wall, floor, or partition (phase change material) or a water 
container that sits in the direct path of sunlight. Sunlight hits the surface and 
is absorbed as heat. 

3. Thermal mass: The materials that retain or store the heat produced by 
sunlight. The difference between the absorber and thermal mass, although 
they often form the same wall or floor, is that the absorber is an exposed 
surface whereas thermal mass is the material below or behind that surface. 



Appraisal Institute  Residential and Commercial Valuation of Solar Part 4 – 177 

4. Distribution: The method by which solar heat circulates from the collection 
and storage points to different areas of the building. A strictly passive design 
will use the three natural heat transfer modes—conduction, convection, and 
radiation—exclusively. In some applications, however, fans, ducts, and 
blowers may help with the distribution of heat through the building. 

5. Control: Roof overhangs can be used to shade the aperture area during 
summer months. Other elements that control under- and/or overheating 
include electronic sensing devices, such as a differential thermostat that 
signals a fan to turn on; operable vents and dampers that allow or restrict 
heat flow; low-emissivity blinds; and awnings.36 

B. A passive solar building has some similarities to a net zero energy building and a 
green building. The envelope is tightly sealed and well insulated. The building is 
heated by passive solar gain and by internal gains from people and electrical 
equipment. Auxiliary heat is often provided through a small source. 

C. The structure avoids heat gain by shading and window orientation to limit any 
cooling load. To improve the indoor air quality, an energy recovery ventilator 
provides a constant, balanced fresh air supply. The term orientation refers to the 
direction that a building faces; however, special views are gained through proper 
placement of doors and windows. 

D. Some types of passive solar systems are called direct gain systems when they 
use the sun’s heat without interference and when the heat collection, storage, 
and distribution all occur within the same space. 

E. A direct gain system includes south-facing windows and a large mass placed 
within the space to receive the most direct sunlight in cold weather and the least 
direct sunlight in hot weather. In this type of system, sunlight passes through the 
windows, and its heat is trapped by the thermal mass in the room. 

F. In cool weather, the mass absorbs solar heat during its exposure to direct 
sunlight and radiates that heat back into the space, notably at night. 

G. During warm weather, the reverse occurs. The thermal mass is prevented from 
receiving direct sunlight and absorbs the heat in the room, helping to keep the 
room’s temperature cooler. In commercial buildings, this can mean temporary or 
permanent, fixed or movable shades attached to or integrated with the building in 
some manner. 

H. The most effective thermal mass comes from dense and heavy materials that will 
retain the heat even in the absence of direct sunlight. Examples include an 
internal wall or floor made of concrete, tile, slate, or stone. Use of the principles 
and techniques described here relates directly to a building’s heating and cooling 

                                                           
36. www.energysavers.gov/your_home/designing_remodeling/index.cfm/mytopic=10270  

http://www.energysavers.gov/your_home/designing_remodeling/index.cfm/mytopic=10270
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needs, which correspond to the climate zone in which the building is located.  
The different climate zones in the U.S. influence how and why building styles and 
needs vary by region. 

I. According to Passive Solar Sustainable Sources,37 the cost of passive solar 
elements is similar to that of conventional building designs. Use of some internal 
thermal mass materials such as stone and brick adds to the cost but can also 
provide an aesthetic enhancement. 

The following photograph shows an office building that has many of the elements of 
passive solar design.  

4.3 Exhibit Passive Solar Office Building 

 
Source. Jack Hedge, FAIA, LEED AP BD+C, Design Group Columbus, OH 

  

                                                           
37. http://passivesolar.sustainablesources.com  
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           4.4 Case Study  

Existing Commercial Solar PV System 

1. Could the 61,000 kWh generation over the first 19 months be used to 
estimate the production today, six years later?  If so, illustrate.   

Yes, the 61,000 kWh/19 months = 3,210 kWh per month x 12 = 

38,526 kWh annually.  This estimate can be compared to the  

PV Value estimate with consideration of weather changes (number 

Of sun days that vary) and degradation rates.  This past history 

gives a test of reasonableness. 

 

2. What is the value of this solar PV system by the cost approach?  

$56,475–$69,025 net of rebates but before tax incentives 

25.1 kw × 1,000 = 25,100 watts 

$2.25 × 25,100 watts = $56,475 

$2.75 × 25,100 watts = $69,025 

A religious facility would not have income tax and could not take 

Advantage of a tax credit. 
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4.4 Case Study, cont. 

3. Why would a religious facility install a solar system that costs so much 
when the utility rate is so low and the payback period is so long? 

Members may make donations to pay for the system and since the 

facility is a non-taxable entity, the donation is tax-deductible. 

The facility benefits from donations and lower utility costs while 

the donors benefit from the tax deduction. 

4.  Using the PV Value® tool, develop a value of the energy production 
based on the data in this case study. Use a custom interest rate of 8% 
with basis points between 50 and 125. Input the age of the system as 
six years (PV Value® will not accept fractions). We do not have a 
commissioning report to insert the actual derate factor; however, you 
can adjust the derate factor if you have support indicating it will 
produce more than PV Value estimates using the derate default of 
0.77. 

The derate will be around 0.87, the orientation will be around 220 

and tilt at 37 based on latitude. There are two arrays but both  

are about the same orientation and tilt; therefore, it can be  

valued as one array. The challenge is to see if the students are  

able to resolve these unknown factors and explain why they  

developed one or two values based on one array or two. Over the  

past 4 years, questions arose over how to handle various  

situations like this and while we originally though the solutions 

were obvious, they were not.  

Instructor Note:  Solution to 3.16 Case Study, Existing 
Commercial Solar PV system, is for the Instructor Handbook and 
Student Solutions Booklet that will be downloadable only.   
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http://tools.solmetric.com/Tools/RoofAzimuthTool  

 

 
  

http://tools.solmetric.com/Tools/RoofAzimuthTool
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Review Part 4 
  

Learning Objectives 

Now that you have completed Part 4, you should be able to 

 Define and describe a net zero energy building. 

 Define and describe a passive solar building. 

 Identify how solar energy production history can assist in developing derate factor. 

Terms and Concepts to Remember 

Net zero energy 

Net zero electric 

Passive solar 

Thermal mass 

Direct gain system 
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 Practice Test Part 4 

 
This multiple-choice test provides a review of concepts and definitions 
covered in Part4. This is a “closed book” test. Choose the most 
correct answer. 

1. A direct gain system includes  

 A. daylighting and solar PV modules. 

 B. large thermal mass and radiant heat. 

 C. north- and south-facing windows and large thermal mass. 

* D. south-facing windows and large thermal mass. 

2. Internal gain comes from 

* A. people and electrical equipment. 

 B. people only. 

 C. the use of radiant or electric heat to supplement direct gain systems. 

 D. thermal mass only. 

3. A net zero electric building 

 A. does not have public electricity to the site. 

 B. is synonymous with a net zero energy building. 

* C. produces as much electricity as it uses. 

 D. produces income by producing more electricity than it uses. 

4. A passive solar building avoids heat gain by 

 A. orientation of the entry to the north. 

 B. the use of central air conditioning. 

 C. the use of concrete walls to absorb the heat. 

* D. the use of shading and window construction. 
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5. The solar PV system is 9.8 kW and the cost is $3.50 per watt. What is the gross 
cost for the system? 

 A. $33,400 

* B. $34,300 (9.8 kW × 1,000 = 9,800 watts × $3.50/watt) 
 C. $38,400 

 D. Data provided is not sufficient to develop a cost. 

6. Present value can be developed using a 

 A. discounted cash flow analysis less the capital outlay. 

* B. discounted cash flow analysis of the future payments and costs. 

 C. discounted cash flow analysis plus the capital outlay. 

 D. return on the investment formula. 

7. Passive Solar Design  

 A. always uses solar photovoltaic to generate electricity. 

 B. is only used in areas where there is no electric grid.  

* C. uses a similar design principle as solar PV. 

D. only works in areas that are not subject to freezing. 
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Part 5. Published Studies on Value Contribution of Solar PV and  
Case Studies Using the Cost and Income Capitalization Approaches 
(100 minutes plus one 10-minute break) 

Recap of Morning Material  
(10 minutes). After lunch, spend a little time reviewing material covered in the morning 
before moving on to the case studies. 
 
 
Published Studies of Solar PV Systems’ 
Value Contribution for Residential 
Properties (20 minutes). In covering this 
section, be sure to allow sufficient time 
for participants to comment on each 
study. Solar PV companies and 
government agencies often quote the 
studies cited. It is important to 
understand each study and its reliability. 
Discuss which studies might be more 
reliable to use as secondary support for 
a value conclusion. 

Study of Solar PV System Assessments 
in 15 States (10 minutes). This study 
identifies how some states are 
assessing solar PV systems. It could be 
useful in tax appeal cases and it 
provides a measure of how government 
agencies are viewing value. Allow 
participants time to answer the 
discussion questions and then go over 
the answers in the classroom. Do not be 
too quick to give them an answer.  

5.4 Case Study. Cost Approach as It 
Applies to Solar PV Valuation: 
Residential Property (15 minutes). Allow 
the participants time to work the case 
study, then review the solutions shown 
on the slides.   

5.5 Case Study. Cost and Income 
Capitalization Approaches as They Apply 
to Solar PV Valuation: Commercial 
Property (45 minutes). The class will 
include a mixture of residential and 
commercial appraisers with a wide range 
of experience with the income 
capitalization approach. Residential 
appraisers will benefit from working with 
a commercial appraiser who can walk 
them through the income steps that they 
might not understand. Work this case 
study yourself and see how long it takes 
you. Expect to spend about 30 minutes 
to complete everything the first time. 
That would allow 15 minutes for class 
review and questions. 

Note. Be clear that the tax credits to  
the investor/owner are not a part of a 
market value analysis. This case study is 
shown to assist participants who might 
be involved in consulting. The tax credits 
do affect the investor’s decisions on 
buying solar PV and decrease the 
payback period. However, the tax credit 
is for the owner/investor. It is not 
attributed to the building and is not used 
in market value analysis. 
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Part 5 Preview 
  

Published Studies on Value Contribution of Solar PV and Case 
Studies Using the Cost and Income Capitalization Approaches 

In Part 5, we review the findings of several published studies on solar PV and apply value 
concepts we have learned in the prior parts to two case studies. Course participants are 
encouraged to discuss and debate the appraisal methodology applied to arrive at a value 
conclusion for solar PV systems. 

Learning Objectives 

To prepare for Part 5, read the following learning objectives and refer back to them as 
you study this part of the handbook. 

 Identify ways to evaluate the credibility of a published study. 

 Recognize tax assessment methodologies used for solar PV systems. 

 Compare residential property original installation cost to current cost new 

 Develop an indication of the value of a commercial solar PV system using the PV 
Value® tool and research cost new. 

Learning Tips 

We recommend that you work both the residential and commercial case studies 
regardless of your specialty. The solutions will be demonstrated after the class has had 
sufficient time to arrive at value conclusions. 
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Part 5. 
Published Studies on Value Contribution of 
Solar PV and Case Studies Using the Cost 
and Income Capitalization Approaches 

I. Published Studies of Solar PV Systems’ Value Contribution for Residential Properties 

Before relying on a study, it is necessary to consider several factors, which are 
summarized below. 

A. There is a difference between a peer-reviewed study and other types of studies. 
Typically, a peer-reviewed study is published in an established academic or 
professional journal and generally is not funded by industry or any party with 
anything to gain from the outcome. 

B. If the study is not peer-reviewed/published, then it is necessary to find out the 
funding source and whether that party or organization has a vested (financial or 
otherwise) interest in the study’s outcome. 

C. In today’s environment, the term published could mean an item posted on a  
Web site, such as a blog. In the past, the process for having a paper published 
included significant checks and balances. 

D. Note that some academic/professional journals are going to online optional  
or online only publishing. This does not mean that the journal is not a reliable 
source, but it is necessary to research who is publishing the article as well as  
the authors’ credentials and motivations. 

E. If the results of a study are used to make an adjustment, it is necessary to 
understand the methodology, since it could be inferred that we are relying on the 
work of others by using a study as the only support for an adjustment. Many 
appraisers are not trained to interpret the results of statistical procedures such 
as hedonic modeling. An appraiser who lacks sufficient training in statistics 
should avoid relying on statistics-based studies, except as background 
information or backup support. 

F. In addition, statistical models have limited utility for appraisal because, by their 
very nature, they are not predictive of a specific outcome. They are simply 
measuring the relationship between variables (home price and solar PV, for 
example) in a given dataset. Even with large numbers of observations 
(comparable sales), the most that a statistical study can indicate is a very  
strong correlation, not causation, yet causation is exactly how studies are  
typically interpreted and used by the public. Appraisal, in contrast, is intended  
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to be predictive of a specific outcome as of a particular date in a particular 
situation, not what the average price would be for all residential or commercial 
properties with solar PV in a community, county, or state. 

Are there other specifics you consider before relying on a study? 

 

 

 

 

II.  Overview of Partial List of Solar Photovoltaic Studies Published 

In this section, we will review the methods and conclusions of several of the most 
recent studies that are often quoted regarding energy and solar valuation. 

 

 

 

 

 

 

 

 

 

 

 

Appraiser Alert:  Identify the dates of the data studied along with the location 
and price range.  Study data are usually a few years behind the date published.  
Just as the effective date of value is important, so are the data dates 
important.  For instance, the price of solar dramatically declined since 2009 
and as the cost new declined, it only makes sense that the market value is 
adjust. 

Test of Reasonableness: The most credible studies will use a test of 
reasonableness by addressing more than one valuation methods.  The 
appraiser-driven studies typical provide a more useful valuation resource for 
the valuation world because the methods are understood. 
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Overview of Recent Owned- Solar Photovoltaic Studies 

Study Title Authors Funded by Methods 
Used 

Area 
Studied Data Dates Conclusions 

Selling Into the Sun – 
8-State Statistical 
Review of Solar Home 
Sale Premiums Date 
Published: 
(1/19/2015) 

Ben Hoen, 
Sandra 
Adomatis, 
SRA, Thomas 
Jackson, 
AICP, MAI, 
CRE, FRICS, 
Joshua Graff-
Zivin, Mark 
Thayer, 
Geoffrey T. 
Klise 

Office of Energy 
Efficiency and 
Renewable 
Energy (Solar 
Energy 
Technologies 
Program), U.S. 
Department of 
Energy 

Hedonic 
Modeling, 
Income 
Approach, 
Cost 
Approach 

8 States: 
California, 
Connecticut, 
Florida, 
Massachusett
s, Maryland, 
North Carolina, 
New York, and 
Pennsylvania 
 

2002-2013 
Majority of data 
are between 
2008 and 2013 

$4/Watt for average 
3.6 kW PV System as 
an average over all 8 
states 

Source:  https://emp.lbl.gov/sites/all/files/selling-into-the-sun-jan12.pdf 
Appraising Into The 
Sun Date Published: 
(11/12/15)  

Sandra 
Adomatis, 
SRA, LEED 
Green 
Associate, 
and Ben 
Hoen 

Office of Energy 
Efficiency and 
Renewable 
Energy (Solar 
Energy 
Technologies 
Program), U.S. 
Department of 
Energy 

Paired-Data 
Analysis, 
Income 
Approach 
using PV 
Value®, 
and Cost 
New 

California, 
Florida, 
Massachusett
s, Maryland, 
North Carolina,  
and 
Pennsylvania 
 

2010 through 
2014 with 90% 
falling between 
July 2010 and 
December 2013 

On average, Solar PV 
Systems across the 
six states shows an 
average $3.78/Watt  
which is close to the 
net cost 

Source:  https://emp.lbl.gov/publications/appraising-sun-six-state-solar-home 
The Impact of 
Photovoltaic Systems 
on Market Value and 
Marketability 
Date Published: 
(5/2013) 

Lisa K. 
Desmarais, 
SRA 

Colorado 
Energy Office 

Paired-Data 
Analysis,  
Gross Rent 
Multiplier, 
Income 
Approach 
using PV 
Value®, 
and Cost 
New 

North and 
Northwest 
Denver metro 
area 

January 1, 
2011 and May 
31, 2013 
Systems were 
new to 5 years 
old 

$1.4/Watt to 
$2.60/Watt 

Source:  https://www.colorado.gov/pacific/energyoffice/atom/14956 
An Analysis of the 
Effects of Residential 
Photovoltaic Energy 
Systems on Home 
Sales Prices in 
California 
Date Published: 
(4/2011) 

Ben Hoen, 
Ryan Wiser, 
Peter 
Cappers, and 
Mark Thayer 

Office of Energy 
Efficiency and 
Renewable 
Energy (Solar 
Energy 
Technologies 
Program) of the 
U.S. 
Department of 
Energy 

Hedonic 
Modeling 

California 2000-2009 
Average 
Net Cost of New 
Installed Solar 
$5/Watt 
Sales price 
premiums 
decline as PV 
system ages 

$3.9 to $6.4/ Watt 
Premium for average 
CA home.   
$2.3-$2.6/ Watt 
Premium for new 
homes 
$6-$7.6/Watt for 
existing Homes 

https://www.colorado.gov/pacific/energyoffice/atom/14956
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 Source:  http://eetd.lbl.gov/ea/emp/reports/lbnl-4476e.pdf  

http://eetd.lbl.gov/ea/emp/reports/lbnl-4476e.pdf
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A. Main common themes from the studies include 

1. The sales price premium of solar PV declined as the cost new declined. 
 

2. The unit of value is the price per solar PV Watt. 
 

3. As a system ages the sales price premium declines. 
 

4. The sales price premiums parallel the net cost new (gross cost less all rebates, 
tax credits, and incentives). 
 

5. The economic life estimate is not evident yet because of the limited sales of 
properties with solar PV systems more than 10 years old. 
 

6. Other (list below): 
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Additional studies will emerge as more data become available. Below is a table to add 
additional research that evolved since this course was published. Instructors:   
Research new studies that occurred since the course was developed and be ready to 
discuss them and provide students with the details to complete the following table 
and submit them to AI’s Green Resource Page. 

 

Overview of Recent Owned- Solar Photovoltaic Studies  

Study 
Title 

Date 
Published 

Authors Funded 
by 

Methods 
Used 

Area 
Studied 

Data 
Dates 

Conclusions 

        

Source: 

        

Source: 

        

Source: 
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1. In appraising a residential property, would these studies provide sufficient support for 
adjustments? 

A zero adjustment requires the same support as a $20,000 adjustment; 

the studies cited may provide good secondary support for adjustments. 

Local market-extracted data is preferred but not always available. If the 

studies are the only market basis for an adjustment, the income capitalization 

approach would be the primary method to support a value conclusion. 

2. In an efficient market, a buyer would find a suitable substitute and add the solar PV 
system if the cost is less than market value. Can you think of an appraisal problem 
where this might not be true?  

A municipality may implement a limit to the number of roof tops that could 

install solar PV. If that were to happen, the new system may not be an option. 

Instructors:  Encourage students to brainstorm this question. 

If incentives and rebates offered bring the cost well below market value, it 

would not mean that the market value opinion must be lowered. Incentives and 

rebates are usually for a specific period and should be described in the cost 

approach to help the reader understand why the solar PV system’s cost is 

lower than market value. 

 

 
  



Part 5 – 196 Appraisal Institute  Residential and Commercial Valuation of Solar 

3.  The studies suggest the market is willing to pay a price near the net cost of a 
system. What does that tell us about depreciation from all forms of loss? 

The incentives, tax credits, and rebates are taking the place of 

depreciation. Once the incentives, rebates, and tax credits are removed 

from the market, appraisers will be tasked with understanding depreciation 

based on market sales.  

 
B. Solar Tax Exemptions 
 
According to Solar Energy Industries Association® (SEIA), 38 states offer property tax 
exemptions for renewable energy.  Real estate tax or sales tax exemptions are a part of 
the economic feasibility for a residential or commercial taxpayer.   More appraisers 
from real estate property assessor positions are attending this class to understand the 
valuation of solar PV.  In states where solar PV are exempt from real estate taxes, the 
states are asking the assessors to still estimate a value of the system for their own 
records.  Some states only exempt solar PV for a designated period and the assessors 
are seeking to learn more about valuation methods.   

 
A good resource is The 50 States of Solar, published quarterly by NC Clean Energy 
Technology Center and Meister Consultants Group.  It can be found on the DSIRE USA 
website.  The report provides an overview of the following topics: 

 
 Solar Policy Action 
 Net Metering 
 Community Solar Policies and Programs 
 Fixed Charges 
 Third-Party Solar PPA Legality 
 Utility Rooftop Solar Programs 
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C. Study of Solar PV System Assessments in 15 States 
 
The following table summarizes the results of a study called “The Cost of Value: PV and Property Taxes.”40 Review the summary of 
details from the 15 states surveyed to gain an understanding of how solar PV is being assessed or exempted.  This study 
reviewed the top ten states in installed PV generating capacity through 2010.  As you will see even assessors realized the data 
are too limited to address the sales comparison approach with any degree of reliability. 

5.1 Exhibit State Property Tax Policy Regarding Solar PV 
 

# State Residential Non Residential Wholesale 
PV 

Assessment Methodology 

1. Arizona No Taxable Value No Taxable Value Taxable Cost Method: Full cash value is by law at 20% of the depreciated cost. 
30-year straight-line depreciation w/ 10% floor. 

2. California Excluded until property 
changes ownership 

Excluded until 
property changes 
ownership 

 Few transfers of ownership have occurred to provide a sample of the 
methodology. Property owned by a regulated utility is centrally 
assessed by the state using all three accepted methodologies. 

3. Colorado Customer-sited PV 
systems on residential 
property and owned by 
the resident exempt from 
property taxes 

Independently 
owned (3rd party), 
residential, 
customer-sited PV 
systems up to 100 
kW exempt from 
taxes 

 All three methods are used but cannot exceed value using the cost-
based formula. RECs are classified as intangible personal property and 
may not be valued separately by the local assessor. 

4. Florida Policies vary by county; 
voter ballot initiative to 
expand the exemption 
resulted in constitutional 
issues that have not been 
addressed. 

  Commercial solar PV installations are assessed using the cost 
approach; they have shorter depreciable lives due to commercial use. 
Residential properties with PV systems are addressed as additional 
features. How they are handled is up to the county assessor. 

                                            
40. © 2012 American Solar Energy Society. http://ases.conference-services.net/resources/252/2859/pdf/SOLAR2012_0356_full%20paper.pdf 
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5.1 Exhibit State Property Tax Policy Regarding Solar PV, cont. 
 

# State Residential Non Residential Wholesale PV Assessment Methodology 

5. Maryland PV equipment used 
to generate electricity 
for use on-site in a 
structure or for supply 
to the electric grid is 
exempt from real 
property taxes. 

Same as 
residential 

Taxable A wholesale PV facility is valued using a replacement cost 
method with a 30-year straight-line depreciation schedule and a 
25% floor. Business personal property used to generate 
electricity for sale receives a general exemption of 50% of the 
assessed value. 

6. Massachusetts Exempted from real 
property tax for 20 
years 

Same as 
residential 

Taxable with treatment 
depending on the 
characteristics of the 
property 

Privately owned solar PV systems installed on properties already 
exempt such as publicly owned property will be assessed. They 
will most likely be assessed using the cost approach. A 
standard depreciation schedule has not been developed. 

7. Nevada Exempt Exempt 10 MW or larger 
systems that meet 
certain other 
requirements eligible 
for a property tax 
abatement of 55% for 
20 years 

A wholesale PV facility is valued at its replacement cost less 
depreciation at 1.5% annually for a maximum of 50 years. Costs 
of improvements are not adjusted upward for inflation. 

8. New Jersey Exempt Exempt Most will be classified 
as personal property 
and exempt 

NA 

9. New Mexico Considered physical 
improvement and 
may not increase its 
value. However, PV 
system is assessable 

Assessed Assessed Uses original cost and 20-year straight-line depreciation 
schedule with 20% floor. State uses a standard assessment 
ratio of 33% to translate property value into assessed value. 
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subsequent to a 
change in ownership. 

  
# State Residential Non Residential Wholesale PV Assessment Methodology 

10. New York Law 1: PV systems owned by 
private individuals on one-
to-four-family homes are 
exempt from property taxes. 
Law 2: Local option for local 
government to allow a 15-
year exemption from real 
property taxes for a PV 
system installed by the end 
of 2014. 

Unknown Unclear, but most likely not exempt NA 

11. North Carolina Residential customer-sited 
systems that do not generate 
income are exempt from 
property taxes as non-
business personal property. 

80% of the appraised 
value of solar PV 
system is exempt from 
property taxes. 

Assessed using composite of 
standard approaches 

Cost approach using 18-year straight-line 
depreciation schedule. Trending factor used to 
account for inflationary increases in replacement 
cost. Product of trending factor and depreciation 
factor = “percent good” factor, which is multiplied by 
original cost to determine appraised value and has a 
25% floor. 

12. Ohio Exempt Exempt up to 250kW-
AC 

See Law for PILOT requirements  

13. Pennsylvania At present, PV system does 
not add value due to lack of 
sales with PV systems. 

Considered personal 
property and not 
subject to property tax 

Assessed using income approach Uses original cost and 20-year straight-line 
depreciation schedule with 20% floor. State uses a 
standard assessment ratio of 33% to translate 
property value into assessed value. 

5.1 Exhibit State Property Tax Policy Regarding Solar PV, cont. 
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14. Hawaii Exempt Assessed and varies by 
the four counties 

Equipment is exempt and land is 
assessed for limited industrial use, 
resulting in 50% exemption. 

Property owners can elect to make a PILOT. 

15. Illinois Assessed at no more than 
value of a conventional 
heating or cooling system 

Assessed at no more 
than value of a 
conventional heating or 
cooling system 

Exempt if local assessor classifies 
PV as personal property 

Methodology was not available. 
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5.2 Discussion Questions 

Solar PV Assessment Issues 

Review the 15 state summaries and answer the following questions. 

1. Based on the summaries provided, what general conclusions can you draw about 
assessment practices for solar PV systems in residential and commercial properties? 

The majority of the states do not assess residential solar PV systems. About  

half the states assess commercial solar PV systems for taxation. The majority  

of states assess utility category solar PV systems. 

 

2. What is the primary methodology used to assess the value of solar PV systems? 

Several states refer to all three approaches but most acknowledge that 

the sales comparison approach cannot be applied because of insufficient data. 

Cost is the primary approach used. However, some states have floors or 

ceilings for the assessment amount. 
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Pike’s Waterfront Lodge Solar PV Installation is first large commercial 
installation in Alaska 

 

Photograph Courtesy of Sandra K. Adomatis, July 2015 

Address:  1850 Hoselton Road, Fairbanks, AK  99709 

We often assume solar photovoltaic energy systems only work in the 
southern states where sunshine is plentiful.  Here is a great example of 
how Alaska is using solar PV in Fairbanks, AK, not so far from the North 
Pole. While staying in this hotel, electricity was not a problem.  
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 5.3 Case Study 

Cost Approach as It Applies to Solar PV Valuation: Residential Property 

A Nevada homeowner purchased a 5 kW solar PV system for $30,000 in 
2010. The system has a 25-year warranty and the inverter has a 15-year 
warranty. The total cost was offset by $10,000 in utility incentives; however, 
the incentive is taxable at a marginal tax rate of 25%. The federal income 
tax credit of 30% applies to offset the cost.  

In 2012, the owner sought a refinance when a new 5 kW solar PV system 
with the same features have declined in price to $20,000, and state 
incentives of $5,000 are available to offset the cost. The 30% tax credit is 
still available on the system as well and is not included in the net cost 
below since it is a personal tax credit and not a credit to the real estate. 

Based on the facts presented, answer the following questions. 

1.  Based on the cost approach, what cost is appropriate for the solar PV 
system as of today? 

$15,000 (see table below) is the net cost but the gross cost is  

$20,000. 

 

Net cost to owner 2 years ago 
Cost $30,000 
Less utility rebate 10,000 
Net cost to owner 2 yrs. ago $20,000 

 

Net cost today for same system 
Cost $20,000 
Less state rebate 5,000 
Net cost to owner today $15,000 
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 5.3 Case Study, cont. 

Cost Approach as It Applies to Solar PV Valuation: Residential Property 

2. Is this a short-lived item or a long-lived item? 

It is a short-lived item because its expected economic life is shorter 

than the remaining economic life of the entire structure. 

3. Assume you have paired-data indicating a 5 kW system in this market less 
than 5 years old has a sales price premium of $12,000.  Based on the 
2012 cost new and the market evidence of value today, what is the 
depreciation on this system? Show your calculations.  

Instructors:  Use this simple illustration to discuss how  

depreciation is extracted from the market and how it should be 

measured regularly as market conditions and solar prices change. 

Class participants range in their knowledge of this process and this is 

an excellent way to discuss why the rate of depreciation is so high 

and why we suggested earlier in this course that solar PV should be 

shown in the cost approach separate from the structure. Show how 

$20,000 x 0.70 (100% - 30% for federal tax credit) = $14,000, a 

figure close to the paired-data analysis suggesting the market is  

considering the 30% in their decision making at this time! 
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 5.4 Case Study 

Cost and Income Capitalization Approaches as They Apply to Solar PV 
Valuation: Commercial Property 

The solar PV array shown below provides energy for the adjacent building at 
1100 Loveland Blvd., Port Charlotte, FL, 33980. Review the details of the 
system and complete the group work at the end of the description. 

 
Source. Jamie Johnson of Energy Sense Finance, LLC,, Port Charlotte, Florida 

What do you observe about the solar PV system from viewing this 
photograph? 
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 5.4 Case Study, cont. 
 
Cost and Income Capitalization Approaches as They Apply to Solar PV Valuation: 
Commercial Property 

This case study illustrates the importance of proper documentation in developing a 
credible value opinion. The Commercial Solar Worksheet provided in this course will 
assist you and your client in identifying the information necessary to value the system 
appropriately. The table below, which shows the details of this system, will allow us 
to work through the appraisal and consulting problem. 

Project Specifications – 1100 Loveland Blvd, Port Charlotte, FL 33980 

Project size: 11.52 kilowatts (kW); building sq. ft.: 12,478  

Total module rated power: 11,520 watts DC at Standard Test Conditions 
(STC); 48 modules (panels) @ 240 watts ea. 

Total inverter rated power: 11,400 watts AC 3-phase 208/120 string inverter 

Module manufacturer: MAGE Solar (Dublin, GA) 

Module warranty: 30 years 

Inverter manufacturer: Fronius USA with monitoring software 

Inverter warranty: 10 years (20-year available for additional fee) 

Placed in service date: February 1, 2012 

Azimuth: 180 degrees True South adjusted for magnetic declination 

Tilt/Slope: 18.5 degrees 

Shading analysis derate: 0.94 (6% loss of production due to shading) 

Custom overall derate: 0.79 (see custom derate on PV Energy Analysis Sheet) 

 (PV Energy Analysis Sheet = Commissioning Report) 

Estimated production: 16,000 kWh annually 

Utility company: Florida Power & Light (FPL) 

Cost per kWh: 11.5 cents 

Utility incentives: FPL rebate of $2.00 per watt for the first 10,000 watts, then 
$1.50 per watt for the remaining 1,520 watts 

Federal incentives: 30% Investment Tax Credit, 5-year general depreciation 
system (MACRS) 

Gross purchase price: $4.86 per watt (contract bid October 2011). 

Zip code  33980 
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 5.4 Case Study, cont. 

Cost and Income Capitalization Approaches as They Apply to Solar PV 
Valuation: Commercial Property 

Cost Basis Calculation Showing Owner’s Original Cost and Incentives 

To determine the cost basis, first calculate the gross price to install a 
similar-sized commercial PV array. This can be supported by surveying 
several installation companies in the area or using the average gross install 
price for your state. 

Estimated gross install cost: $4.50 per watt (Energy Sense Finance, LLC, 
estimate for similar-sized project) 

Investment tax credit: 30% of gross cost 

Depreciation method used: 5-year property, mid-quarter convention, placed in 
service in the first quarter, MACRS. See Table A-2 
from IRS Pub 546. This is based on the adjusted 
cost basis as determined by IRC 50 (c)(1) & 
(3)(a). 

Adjusted cost basis: 85% of gross cost is used to calculate the 
depreciation amount. 

1st year depreciation: 35% 

2nd year depreciation: 26% 

3rd year depreciation: 15.6% 

4th year depreciation: 11.01% 

5th year depreciation: 11.01% 

6th year depreciation: 1.38% (due to using the mid-quarter convention 
with placed-in-service date of February 1, 2012, 
there will be a minimal amount of depreciation 
claimed in the 6th year with a 5-year depreciation 
schedule). 

Utility-paid rebate: $22,280 (FPL offers a rebate of $2.00 per watt for 
the first 10,000 watts and $1.50 per watt for the 
remaining 1,520 watts) (each address is eligible 
for one time only). 
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 5.4 Case Study, cont. 

Cost and Income Capitalization Approaches as They Apply to Solar PV 
Valuation: Commercial Property 

Note. The term cost generally, but not always, refers to the net cost after all 
rebates and federal tax credits but before depreciation. No established 
convention for naming exists but the most common terms are gross cost for 
system cost with no deductions for rebates or incentives and net cost with 
deductions for those items. Avoid using the term cost alone in this context, 
as it is confusing.  

We will review the tax credits this owner will receive. The tax credits are not 
considered in developing market value but being familiar with them will 
assist appraisers in understanding buyers’ decisions when the market value 
indications do not make dollar sense in comparison with cost. (Present 
value calculations are usually less on Day 1 than the gross cost.) 
Understanding the tax consequences is important in performing a consulting 
assignment or in defending an opinion of market value when the client 
compares the gross cost with the present value calculation. Bringing the 
client back to net cost compared with the market value as opposed to gross 
cost compared with market value may help answer the client’s questions. 
Knowing the true net cost (gross cost less all incentives and tax credits) is 
also useful in estimating insurance replacement cost. 

Note: This course is not promoting use of tax considerations in developing 
an opinion of market value. The following tables are presented to show facts 
property owners use in their decision-making prior to purchasing a system. 
The details will assist appraisers in understanding why a simple cash flow of 
energy produced in a location with a low utility rate may not be the entire 
picture for purchasing.  
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Federal Top Marginal Tax Rates For Married Filing Jointly and Corporations TY2011 

Married Filing Joint AGI Top Marginal Rate Corporate AGI Top Marginal Rate 

Up to $17k 10% Up to $50k 15% 

$17k–$69k 15% $50k–$75k 25% 

$69k–$139.35k 25% $75k–$100k 34% 

$139.35k–$212.3k 28% $100k–$335k 39% 

$212.3K–$379.15k 33% $335k–$10m 34% 

$379.15k + 35% $10m–$15m 35% 

  $15m–$18.33m 38% 

  $18.3m + 35% 

  Personal Service 
Corps 35% 

Source. www.IRS.gov  
  

http://www.irs.gov/


Part 5 – 210 Appraisal Institute  Residential and Commercial Valuation of Solar 

 5.4 Case Study, cont. 

Cost and Income Capitalization Approaches as They Apply to Solar PV 
Valuation: Commercial Property 

Based on the marginal tax rates for the corporation, the following 
calculations will develop the depreciation applicable to the different rates. 
The current cost of $4.50 per watt is based on a survey of local installers. 
The following calculations will be useful for consulting or insurance 
replacement cost assignments only. They are not part of the market value 
calculations. 

Replacement Cost Calculation @ 25%, 15%, and 0% effective tax rates. 

1. Gross price $4.50/watt × 11,520 watts = $51,840.00 

2. 30% Federal Tax Credit @ 
25% & 15% $15,552 30% of gross price $51,840 × 0.30 = $15,552 

3. 30% Federal Tax Credit @0% $0.00 

4. Adjusted basis for depreciation $51,840 × 0.85 = $44,064 

5. Federal depreciation @25% $11,016.00 ($44,064 adjusted cost basis × 0.25) 

6. Federal depreciation @ 15% $6,609.60 ($44,064 adjusted cost basis × 0.15) 

7. Federal depreciation @ 0% $0.00 

8. FPL rebate $22,280 

9. Federal tax on rebate @ 25% $5,570 ($22,280 rebate × 0.25) 

10. Federal tax on rebate @ 15% $3,342 ($22,280 rebate × 0.15) 

11. Federal tax on rebate @ 0% $0.00 
  



Appraisal Institute  Residential and Commercial Valuation of Solar Part 5 – 211 

 5.4 Case Study, cont. 

Cost and Income Capitalization Approaches as They Apply to Solar PV 
Valuation: Commercial Property 

12. Net replacement cost @ 25% effective tax rate:  

Gross cost $51,840 

Less Federal Tax Credit @ 30% –15,552 

Less adjusted basis depreciation @ 25% ($44,064 × 0.25) –11,016 

Less FPL rebate –22,280 

Plus income tax owed on FPL rebate + 5,570 

Net cost of system $8,562 

13. Net replacement cost @ 15% effective tax rate: 

Gross cost $51,840.00 

Less Federal Tax Credit @ 30% –15,552.00 

Less adjusted basis depreciation @ 15% ($44,064 × 0.15) –6,609.60 

Less FPL rebate –22,280.00 

Plus income tax owed on FPL rebate + 3,342.00 

Net cost of system $10,740.40 

14. Net replacement cost @ 0% effective tax rate: 

Gross cost $51,840.00 

Less Federal Tax Credit @ 0% .00 

Less adjusted basis depreciation @ 0% .00 

Less FPL rebate –22,280.00 

Plus income tax owed on FPL rebate .00 

Net cost of system $29,560.00 
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 5.4 Case Study, cont. 

Cost and Income Capitalization Approaches as They Apply to Solar PV 
Valuation: Commercial Property 

15. Net replacement cost @ 25% effective tax rate if ineligible for additional 
FPL rebate:  

Gross cost $51,840.00 

Less Federal Tax Credit @ 30% –15,552.00 

Less adjusted basis depreciation @ 25% ($44,064 × 0.25) –11,016.00 

Less FPL rebate .00 

Plus income tax owed on FPL rebate .00 

Net cost of system $25,272.00 

16. Net replacement cost @15% effective tax rate if ineligible for additional 
FPL rebate:  

Gross cost $51,840.00 

Less Federal Tax Credit @ 30% –15,552.00 

Less adjusted basis depreciation @ 15% ($44,064 × 0.15) –6,609.60 

Less FPL rebate .00 

Plus income tax owed on FPL rebate .00 

Net cost of system $29,678.40 

17. Net replacement cost @ 0% effective tax rate if ineligible for additional 
FPL rebate:  

$51,840.00 

 

Although appraisers do not consider the IRS depreciation in the 
analysis, consulting or insurance replacement assignments might 
require the consideration of the effect of depreciation on the actual net 
cost. 
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 5.4 Case Study, cont. 

Cost and Income Capitalization Approaches as They Apply to Solar PV 
Valuation: Commercial Property 

18. Why aren’t the tax advantages of depreciation on solar PV systems 
considered in the net cost analysis of a market value appraisal?  

It would be inconsistent with the income capitalization approach  

(PV Value® Pro or discounted cash flow analysis). If the sales  

comparison approach were applicable, the tax advantages would  

not be a part of this approach either.  In the case of 

commercial arrays that are not new or proposed, 

the accelerated depreciation has already been used; 

therefore, it is no longer an issue. 

Sales Comparison Approach 

There are no comparable sales of commercial buildings with installed solar 
PV within a 100-mile radius of the subject property. The sales comparison 
approach will not be applicable until the market has a sufficient number of 
sales to support a credible value conclusion. This fact makes it 
unreasonable that some lenders deny any value contribution for residential 
solar PV unless sales are available.  

Income Capitalization Approach 

Develop the income capitalization approach using PV Value® Pro for this 
commercial case study.  If you do not have technology with you, work with 
another student that has a device. 

For this exercise, use 6% as the interest rate for commercial long-term 
mortgages from a local commercial lender. Basis points range between 50 
and 125. 

Take about 20 minutes to solve the problem. Now is a good time to address 
any questions you might have about the PV Value® tool.  
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 5.4 Case Study, cont. 

Cost and Income Capitalization Approaches as They Apply to Solar PV 
Valuation: Commercial Property 

Case Study Questions 

1. What is the present value of this system based on the PV Value® Pro 
analysis? Use the PV Value® custom interest rate of 6% with 50 to 125 
basis points.  

The value range is $23,000 (rd.).  This answer will 

Vary based on the time. 

2. Develop a cost approach as of the date of your class using a cost per watt 
you derive from an internet search of sources like http://www.seia.org. 
using their quarterly report or other source. (Instructors: Research this 
with students and fill in the blanks prior to class. Encourage them 
to use any source they know and share with class.) 

Gross Cost per watt - $3.25     Date:  1st Quarter 2016 

Source: http://www.seia.org/research-resources/solar-market-insight-report-2016-q2 

 

 

 

 

 

 

 

 

 

http://www.seia.org/
http://www.seia.org/research-resources/solar-market-insight-report-2016-q2
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Review Part 5 
  

Learning Objectives 

Now that you have completed Part 5, you should be able to  

 Identify ways to evaluate the credibility of a published study. 

 Recognize tax assessment methodologies used for solar PV systems. 

 Compare residential property original installation cost to current cost new. 
 

 Develop an indication of the value of a commercial solar PV system using the PV 
Value® Pro and research cost new. 

 
. 

 
  



INSTRUCTOR NOTES 
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Part 6. Case Studies: Multifamily Property and Commercial Solar PV 
Rooftop Lease 
(40 minutes) 
 
 
6.1 Case Study. Multifamily Residential 
Property (20 minutes). This is a simple 
case study to provoke students to 
consider what type of information they 
should obtain prior to providing a fee 
proposal or commitment of time to 
complete the assignment.  This 
multifamily property has solar PV and 
solar thermal installations.  Discuss how 
to tell the difference and develop a list 
of questions you’d ask prior to accepting 
the assignment. 

6.3 Case Study. Commercial Property 
Rooftop Lease (20 minutes). Review the 
Feed-In-Tariff information and the article 
by Gary Kassern. It provides some points 
to consider on these types of leases.  

Additional articles are reviewed giving an 
overview of opinions on rooftop leases.  
Simply developing a value of such a 
lease is not the end of the valuation.  
Remind participants to consider 
additional risks that might be a part of 
this type of lease.  Once you have 
reviewed the introductory material, set 
the stage for the case study allow the 
students to develop a value of a rooftop 
lease using their HP12C.  This type of 
problem will be on the exam.  
Residential students may need 
additional help in understanding how to 
use the HP-12C.  Remind students they 
cannot use their cell phones for the 
exam. 
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Part 6 Preview 
  

Case Studies: Multifamily Property and Commercial Solar PV 
Rooftop Lease 

Part 6 provides additional case studies involving multifamily property and rooftop leases 
on commercial/industrial property. These mini case studies provide valuation problems 
that require special consideration. 

Learning Objectives 

To prepare for Part 6, read the following learning objectives and refer back to them as 
you study this part of the handbook. 

 Describe valuation process for a multifamily property with solar PV. 

 Identify elements of a lease for a roof-mounted solar PV installation and potential 
problems such a lease poses for the property owner. 

 

Learning Tips 

These small case studies provide some areas that have been discussed by students in 
prior classes.  Take this opportunity during these discussions to make notes that you can 
use in developing a scope of work and in estimating time in a report.  
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Part 6. 
Case Studies: Multifamily Property and 
Commercial Solar PV Rooftop Lease 

I. Income Capitalization Approach as It Applies to Solar PV Valuation 

 
 

 

6.1 Case Study 

Multifamily Residential Property 

An apartment building with 60 one-and two-bedroom units located at 1443 
Coronado Hills Drive, Austin, Texas, 78752, includes a solar PV system. 
The apartments are for the elderly and disabled.  The units have gas central 
forced-warm-air furnaces and electric air-conditioning units and appliances.  
The property Walk Score®46 is 52 and Transit Score® of 43 meaning it is 
somewhat walkable and has some transit to site. Review the property 
details and answer the questions that follow.  

(The case study is for educational purposes only; it is not based on an 
actual appraisal assignment.) 

 

https://www.google.com/maps/@30.3276463,-97.689681,154m/data=!3m1!1e3  

                                                      
46. Walkscore and Transit Score can be found at www.walkscore.com  

https://www.google.com/maps/@30.3276463,-97.689681,154m/data=!3m1!1e3
http://www.walkscore.com/
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6.1 Case Study 
 
 
 
The photograph below shows a large solar system on the office and clubhouse. 
 

 

 
 
This photograph depicts the typical panel you would see on each unit. 
Photographs are courtesy of Robin Amorin, MAI  
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6.1 Case Study, cont. 

Multifamily Residential Property -1443 Coronado Hills Drive, Austin, Texas, 
78752 

1. Assume you have been asked to appraise this complex. List the 
questions you would want to have answered prior to estimating a fee or 
turnaround time.  

 Size and age of Solar PV System 

 Is system owned or leased? 

 Is the system monitored?  If so, may I have access to the  

account? 

 Does the solar PV provide energy to the units? 

 Did the rent schedule after installation of solar increase?  

 Are the panels on the units for solar thermal water  

heating? 
 

2. Assume the panels on the units are for each unit.  How many DCFs would 
you need to develop a value of the solar by the income approach?  

One for each array with a different orientation or azimuth. 

 

 

 
   

 
  



Part 6 – 222 Appraisal Institute  Residential and Commercial Valuation of Solar 

II.  Commercial/Industrial Rooftop Leases for Solar PV Systems 

A. According to an article by Gary Kassem from 2010, lease agreements for solar PV 
installations require special attention to the following details:47  

 Roof-mounted PV systems can last up to 40 years but most 
commercial/industrial roofs last 10–13 years. If the solar PV lease is for 
20 years, who is responsible for moving the solar PV system and loss in 
power if roof repair or replacement is needed? 

 Once a solar PV system is installed on a roof, it can take more time to 
repair a leaking roof and thus could create business loss or damage to 
the occupants of the building. 

 The Web site referenced in the footnote does not mention that the PV 
installation could provide a problem for the roof warranty. The solar PV 
installer should work with the roofing company to ensure that the 
installation does not void the roof warranty. 

B.  An article published 3/25/2013, on Antares Group Incorporated web site 
indicates the terms of roof top leases for solar installation vary and typically fall 
into these two categories. 

 
 

 Investors are more partial to a price per month based on factors such as 
the square footage or installed capacity of the system. 

 Solar PV Developers prefer to pay based somewhat on the performance of 
the system each month. 

C.  Another article written by Lloyd Cornett, a Certified Specialist in Real Estate Law 
and practicing with Aird & Berlis LLP in Toronto gave the following considerations 
for a rooftop lease for Solar PV.48  
 

1. Ideal size for solar PV rooftop installation is 30,000 to 100,000 square 
feet  

2. A recently rebuilt roof that is more likely to have structural support to 
accommodate the array 

3. Building owner must have control of entire building – no other leases or 
legal restrictions on rooftop 

  

                                                      
47. http://www.green-energy-news.com/contribute/articles2010/2010sub002.html 
48.  http://www.monstercommercial.com/how-to-lease-the-rooftop-of-your-ontario-commercial-property-for-solar-power-
projects/ 
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4. If the above three items are met, the following categories should be 
addressed49 
 
a. Tenant (Owner of Solar PV Equipment) financial strength and track record 

 
b. Term and Rent is typically 20 years or more and may provide for renewal 

rights. The rent may be structured in one of several ways 
 

1. Fixed rate based on square foot area of portion the rooftop 
used by the system 

2. The wattage produced by the facility 
3. A percentage of the revenues received by the tenant (owner of 

solar PV equipment) 
4. In addition, some leases require the tenant to provide the 

building owner with its electricity consumption and for realty 
taxes associated with the solar PV array.   
 

c. Access by the tenant 24/7 to install, maintain, repair and/or replace 
equipment 
 

d. Roof Repair should be addressed, relocation of solar equipment if repairs 
or replacement are necessary, and compensation to the tenant for their 
lost revenue during the down time. 
 

e. The building owner should review and approve a complete set of the plans 
and specifications and any changes to them prior to completing an 
agreement or installation. 
 

f. The tenant (owner of solar equipment) will need to include an agreement 
that the equipment is not a fixture or part of the real estate for financing 
purposes. The equipment will remain the sole ownership of the tenant.  
Tenant may require the building owner waive any rights to claim a lien or 
interest in the equipment. 
 

g. Building owner will want tenant to maintain an insurance policy on the 
equipment and general liability.  Other considerations along this line might 
be releases, waivers and indemnities to both parties. 
 

h. Repair and maintenance clauses should be in the agreement to insure 
proper and safe maintenance of the equipment. 

 
Commercial leasing of rooftops for solar PV systems will grow in markets where land 
is scarce.  We see a growing trend for leases of public parking lots for solar PV 
systems as well.  Parking lots seem like a reasonable alternative to a rooftop but 

                                                      
49.  http://www.monstercommercial.com/how-to-lease-the-rooftop-of-your-commercial-property-for-solar-power-projects-part-
two/  

http://www.monstercommercial.com/how-to-lease-the-rooftop-of-your-commercial-property-for-solar-power-projects-part-two/
http://www.monstercommercial.com/how-to-lease-the-rooftop-of-your-commercial-property-for-solar-power-projects-part-two/
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they also have their pros and cons.  The mounting of the solar PV panels must be 
sufficient that if a car bumps one it does not damage the array.   
 
If we use rooftops, parking facilities, and other areas that aren’t needed for other 
uses, we can preserve land for crops and future development. 

D. Surface area requirements for solar PV arrays 

1. Sufficient area is needed for the solar PV modules plus additional space to 
allow for access to the solar installation and all other equipment on the roof 
and to prevent inter-row shading. 

Array Area Requirements 
Commercial Rooftop: 500 kW 

Electrical Training Institute, Los Angeles 

 
Source: © 2012 Jim Dunlop Solar 

2. The commercial rooftop shown above has a total array size of 500 kW. The 
roof area is 100,000 square feet; the solar PV array encompasses 50,000 
square feet or 50%. The power density is 1 kW/100 square feet. 
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6.2 Case Study 

Commercial Property Rooftop Lease 

 
Source. © 2012 Jim Dunlop Solar 

An industrial building in the Northeast part of the U.S. has a roof-mounted 
solar PV system, which is described below. Review the details of the building 
and the solar PV system and answer the questions that follow the description. 

Building size: 108,000 sq. ft. (1-story) 

Construction type: Metal and concrete block with built–up tar and gravel 
roof—new with 15-year warranty 

Building height: 18 ft. 

No. of units: 12 

NNN rent per sq. ft.: $12–$14 

Yield rate: 11% 

Uses: Auto repair/office/auto-related accessory sales and 
services 

Rent for roof-mounted system: $32,400 or $0.30 per sq. ft. 

Solar PV rooftop lease term: 20 years 
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6.2 Case Study, cont. 

Commercial Property Rooftop Lease 

The owner of the building does not own the solar PV system, and the 
building does not use the electricity produced. The 20-year lease requires 
the tenant (owner of the solar PV system) to remove the solar PV system 
and repair or replace damage to the roof system at the end of the lease. 

1. What discount rate is appropriate for the roof-mounted solar PV system if 
the investor’s yield rate for the building is 11%? Explain your answer. 

Instructors:  Answers will vary. Encourage participants to  

disclose their reasoning for choosing the rate applicable to the  

building or a different rate based on a higher or lower risk  

factor. Instructors should solicit discussion of how an appraiser  

might support the discount rate for this type of income. 

2. What potential concerns might a lender have with this property loan? 

The terms of the lease could be a problem if the PV system were  

to go into foreclosure. Would the lender holding the loan honor  

the lease terms? A lender considering holding a loan on the real  

estate would be concerned about the resale potential of this  

building because it is encumbered by this lease. 
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6.2 Case Study, cont. 

Commercial Property Rooftop Lease 

3. Develop a value opinion for this rooftop lease paid at the end of each year 
assuming a discount rate of 12%, slightly higher than the building rate.   
Show your calculations and support your reasoning for using the method 
you choose. 

Instructors:  Encourage participants to consider alternative 

methods for this valuation. Provide guidance if their ideas are  

incorrect. 
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6.2 Case Study, cont. 

Commercial Property Rooftop Lease 

 Below is one potential solution: 

n i PV PMT FV 

20 12  32,400*  Þ   0 

  ? 

Answer: 242,010 

242,000 rounded 

  

* This is net income with no expense to the owner and paid at 
the end of each year. (HP12C defaults to end of year 
payment). 

** Paid at the end of the year. 

.  
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Review Part 6 
  

Learning Objectives 

Now that you have completed Part 6, you should be able to  

 Describe valuation process for a multifamily property with solar PV. 

 Identify elements of a lease for a roof-mounted solar PV installation and potential 
problems such a lease poses for the property owner. 
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Part 7. 
Exam Content Review 

I. Basic Information for the Exam 

A. The exam consists of 25 multiple-choice questions. 

B. Participants are allowed one hour to complete the exam. 

C. The exam is closed book, and all materials must be removed from the table area. 

D. Computers may not be used for the exam. 

E. Participants may leave the classroom to use restroom facilities, but they must 
leave their exam facedown on the table while out of the room and may not 
communicate with anyone other than the instructor during the exam. 

II. Guidance on Studying for the Final Exam 

A. The objectives contain the content that will be tested. 

B. Focus on the instructional objectives for each part, which are reproduced here in 
Part 7 for your convenience. 

III. Guidance on Taking the Final Exam 

A. Read each question completely. 

B. Choose the most correct answer. Some answers may be correct to a degree, but 
there is an answer that is most correct and specific to the question. 

C. Do not read into questions anything that is not stated. 

D. Review your answers and double-check your math. 

IV. Test-Taking Strategies 

The course examination is multiple choice. Strategies for taking this type of test: 

A. Some test takers prefer to make an initial pass through the exam answering only 
the questions they are confident about and making certain that they do not leave 
an “easy” question unanswered simply because they ran out of time. They work 
the more difficult questions during a second pass through the exam. 
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B. Be sure to read each question carefully without reading anything into it. 

C. Budget your time—if a single question is too time-consuming for you, leave  
it for later because each question carries equal weight when the exam is scored. 

D. There is no penalty for wrong answers. Therefore, if you are running out of time, 
guessing the answers to remaining unanswered questions you do not have time 
to finish cannot reduce your score. 

V. Content Review: Learning Objectives 

During the time allotted for study, review the objectives for each part for ones that are 
more difficult for you. The exam questions are based on the learning objectives. 

Part 1. Introduction 

 Identify how solar PV systems convert the sun’s energy into electricity. 

 Analyze market statistics on energy costs and solar use by state. 

 Recognize the need to develop a methodology for valuing solar PV installations. 

Part 2. Speaking the Solar Language 

 Identify the types of solar PV systems. 

 Recognize terms associated with solar PV systems. 

 Identify applicable appraisal standards. 

Part 3. Documentation of Size, Estimated Production, Lease versus Ownership 

 Identify documentation available for solar PV valuation. 

 Examine physical life of solar PV systems.  

 Evaluate the effect of incentives, grants, and rebates on the valuation process. 

 Review lending guidelines and concerns as they relate to solar PV systems. 

 Overview of the Income Approach using PV Value® Pro 
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Part 4. Net Zero Energy, Passive Solar, and Identifying Resources to Develop Derate 
Factors 

 Define and describe a net zero energy building. 

 Define and describe a passive solar building. 

 Identify how solar energy production history can assist in developing derate factor. 

Part 5. Solar PV Case Studies Using the Cost and Income Capitalization Approaches 

 Identify ways to evaluate the credibility of a published study. 

 Recognize tax assessment methodologies used for solar PV systems. 

 Compare residential property original installation cost to current cost new. 

 Develop an indication of the value of a commercial solar PV system using the PV 
Value® Pro and research cost new.  

Part 6. Multifamily Case Study and Commercial Solar PV Roof Lease 

 Describe valuation process for a multifamily property with solar PV 

 Identify elements of a lease for a roof-mounted solar PV installation and potential 
problems such a lease poses for the property owner.  
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Addenda 

Course Downloads 

Please follow the instructions provided in the registration letter to download the following 
items to your laptop and/or print copies for class.  

 Web Resources for Solar Valuation 

 AI820.04 Residential Green and Energy Efficient Addendum 

 Commercial/Industrial Solar Worksheet (Excel) 

 PV Value® User Manual 

 DCF Template (Excel) 

 Photo Gallery 

 AI Commercial Green and Energy Efficient Addendum 

 AI Residential Green and Energy Efficient Addendum 
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Read each question completely; follow directions carefully. ALL the data needed to 
answer the questions is contained in the questions themselves. Every question has  
one answer that is best and therefore regarded as correct. You should NOT create 
additional facts or information. 

1. An inverter‘s main function is to  

 A. serve as the electrical meter. 

* B. convert DC power to AC power.  

 C. show energy production. 

 D. store energy. 

2. All solar PV systems have a derate factor due to inefficiencies in the  

* A. cable, modules, and inverter.   

 B. modules. 

 C. orientation of the panel. 

 D. shading and clouds.  

3. The 2015 Studies published by LBNL suggest 

 A. energy production. 

 B. energy production for alternative sources. 

* C. market value is similar to net cost. 

 D. energy savings less the cost of the system. 

4. The term net zero energy building refers to a building that 

 A. has no energy bill. 

 B. never uses energy from the grid. 

* C. produces as much energy as it uses. 

 D. uses passive solar gain to produce electricity. 
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5. Solar PV modules for installation on buildings have fire ratings. The property  
being appraised has a system with a fire rating of NR. This rating means that  
the system 

A. has not been evaluated for fire exposure and is not suitable for 
commercial uses. 

* B. has not been evaluated for fire exposure and is not suitable for 
installation on buildings.  

C. meets requirements of the UL’s Roofing Materials and System Directory 
rating system. 

D. meets the National Rating System for solar PV systems. 

6. How does an appraiser’s responsibility to reporting apply to the value of solar PV? 
The report must 

 A. include a full narrative discussion of the PV system. 

 B. include a separate section for PV value. 

 C. include the value of the system. 

* D. provide sufficient information on the solar PV to allow the intended user to 
understand the report properly.  

7. A solar PV system includes all of the following: 

* A. cells, inverter, wiring, mounting, and PV modules (panels)  

 B. cells, modules, batteries, mounting, and AC power 

 C. cells, wafers, inverter, and monitoring system 

 D. cells, inverter, wafers, and mounting 

8. Bimodal inverters use which of the following for DC power storage? 

* A. batteries 

 B. electrical meter 

 C. monitoring system 

 D. transformer 
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9. Develop the net cost of a solar PV system based on the following: gross cost 
$30,000; utility rebate $5,500; $4,000 state rebate 

 A. $26,500  

 B. $24,500 

 C. $26,000 

* D. $20,500 

10. To use the PV Value® Pro, the following inputs are needed: 

A. Property address, system size in kilowatts, age of system 

 B. Property address, system size in kilowatts, inverter warranty 

C. Property address, system size in watts, inverter warranty, and system 
warranty 

* D. Property address, system size in watts, module warranty, and age of 
system 

11. A client provides information on the solar PV system that you will use to run PV 
Value® Pro. The solar PV system is rated at 8.5 kW DC. The program calls for 
capacity to be in watts; how many watts should be inputted? 

 A. 850 

 B. 2,040 

* C. 8,500 (8.5 x 1,000 watts per kW) 
 D. 85,000 

12. The Browns are considering buying a solar PV system and learned that they can 
receive a 30% Federal Residential Renewable Energy Tax Credit. The cost of the 
system is $3.50 per watt for an 8.64 kW DC-rated system. How much is the tax 
credit they can receive? 

 A. $3,888 

 B. $9,875 

* C. $9,072 ($3.50 x 8,640 watts =$30,240 × 30% = $9,072)  
 D. $27,216 
  

Gross cost $30,000 
Less: Utility rebate –5,500 
Less: State rebate –4,000 
Equals: Net cost $20,500 
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13. A client is considering the purchase of a solar PV system that will produce 
approximately 11,300 kWh annually. The system will have a net cost of $19,500. 
The client will make the purchase only if the system can produce enough energy 
to pay back the initial investment in 12 years. How much does the current 
electricity cost per kWh (rounded to nearest cent) need to be for this system to 
work into the client’s plan? 

 A. 9 cents 

 B. 12 cents 

* C. 14 cents ($19,500 ÷ 12 yrs. = $1,625/yr. ÷ 11,300 kWh=$0.143 (14 cents rd.) 
 D. 17 cents 

14. A rooftop lease provides an annual income of $12,000 for your subject property 
for the next 12 years, paid at the end of the year. Using a discount rate of 12%, 
what is the present value of the lease? 

* A. $74,350 (rd.)  

 B. $83,250 (rd.)  

 C. $100,000 (rd.) 

 D. $144,000 (rd.)   

15. The quality of an inverter is important because 

A. a higher quality inverter will have a useful life equal to that of the PV 
system. 

 B. a lower quality inverter could void the warranty of the PV system. 

* C. the efficiency of the solar PV system is influenced by the inverter’s ability 
to convert DC output to AC. 

 D. the inverter is difficult replace. 

16. An appraiser that has never appraised a property with a solar PV system and has 
little knowledge about such systems must meet competency requirements of  

* A. their client’s guidelines or appraisal standards at a minimum.  

 B. disclose the lack of knowledge in the report and document the value. 

C. take a class in the subject of solar PV systems before accepting the 
assignment. 

 D. turn down the assignment.  

F clear Fin 
12 years N 
12% I 
12000 PMT 
G End (8 key) 
PV: Should be $74,332.49 rounded to $74,350 
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17. A commissioning report may include the following: 

* A. checklist and visual inspection for NEC compliance  

 B. life cycle cost  

 C. PV Value® spreadsheet 

 D. salvage value of the system  

18. The residential property being appraised has a solar PV system. The lender 
requires sales of properties with solar PV systems; if no such sales are available, 
no value should be attributed to the system. Which of the following steps would 
be most appropriate for the appraiser to take? 

 A. Decline the assignment. 

* B. Follow the lender’s requirements and disclose the requirements in the 
scope of work section; the assignment becomes subject to a hypothetical 
condition. 

 C. Proceed as if there is no solar PV. 

D. Use alternative methods and tell the lender that appraisal standards 
require them. 

19. To maximize annual solar energy gain, fixed solar PV arrays are installed   

 A. at an angle close to the longitude of the property. 

 B. facing 270 degrees or due west    

 C. facing 90° from due north. 

* D. facing close to or at due south. 

20. One of the main reasons why the warranty period of the solar PV array is 
suggested for the useful life in the PV Value® Pro is that 

* A. a roof typically has a life similar to the warranty term; the cost to remove 
and replace the solar PV system may outweigh its value. 

B. research shows that solar PV arrays typically cease producing energy at 
25 years. 

C. insufficient sales are available to prove useful life. 

 D. warranty terms are an example of the useful life estimate. 
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21. The solar PV energy production will be decreased if 

* A. shading occurs or orientation is not ideal. 

 B. brown spots occur on the modules. 

 C. the air vents are free of debris. 

 D. the array faces south.  

22. A PACE (Property Assessed Clean Energy) arrangement is a problem for Fannie 
Mae and Freddie Mac because the PACE lien  

 A. competes with their loans. 

 B. offers a lower interest rate than they can offer. 

 C. raises the utility bill. 

* D. trumps the first mortgage.  

23. A Renewable Energy Credit (REC) is $350 per megawatt hour. The property being 
appraised will be eligible for 10 REC units annually for the 8 kW system. How 
much income is expected from the REC program? 

 A. $350  

 B. $2,800  

 C. $2,800  

* D. $3,500 ($350 × 10 = $3,500) 

24. The property being appraised has a solar PV system rated at 15.2 kW total for 
installation in two locations.  The panels are rated 400 watts.  One array has 12 
panels facing due west and the other array is facing due south.  What size is the 
system facing due south? 

* A. 10.4 kW  (15,200 watts -(12 x 400 = 4800)= 10,400 watts or 10.4 kW 

 B. 16 kW. 

 C. 4.8 kW 

 D. 12 kW. 
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25. A net zero electric building will most likely have which of the following 
characteristics? 

 A. electric heat source 

* B. gas or oil heat source  

 C. no grid connection 

 D. unusual design to achieve net zero electric 

















Course Description 

 

Review Case Studies-Residential is unlike anything you’ve experienced in other 
classes. You will apply the review process by walking through a case study that focuses 
on a two-stage review assignment. The first day you’ll be put into groups and as a group 
analyze the property that is the subject of the appraisal report under review. Each group 
will develop its own opinion of value remembering that the analyses behind the 
conclusion must be fully supported by including every adjustment and opinion. These 
tasks will happen BEFORE you see the appraisal report to be reviewed. 

While the review groups are puzzling through the case study, there are also a variety of 
practical applications presented through Review Reality Check problems. These 
problems, along with quizzes are presented throughout the course. 

On the second day, you’ll continue working in your group by beginning your analysis of 
the appraisal report and develop opinions of completeness, accuracy, adequacy, 
relevance and reasonableness (including tests of reasonableness). From there, you will 
develop opinions of appropriateness and creditability specific to the appraiser’s 
development and you will develop opinions on whether the appraiser’s report is 
appropriate and not misleading, including reasons for disagreement. Day two ends by 
examining how reviewers can best communicate their results to their client and also to 
the appraiser whose work was reviewed—if that is part of the reviewer’s scope of work. 

If you’re an appraiser, reviewer, or other real estate professional who regularly works 
with reviews, this hands-on, application-based course is for you! 
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Suggested Schedule 

SECTION 1.  (Day 1 Morning) 205 Minutes 

Overview 

8:00–8:30 30 minutes Registration 

Introduction (20 Minutes) 

8:30–8:35   5 minutes Welcome – Classroom Policy and Procedures 

8:35–8:45 10 minutes Introduction and Preview to Part 1 

Part 1.  Assignment Identification and the Cost Approach (190 Minutes + Breaks) 

8:45–8:55 10 minutes Preparing for the Case Study 

8:55–9:45 50 minutes Case Study – Assignment Identification and Cost Approach 

9:45–9:55 10 minutes MORNING BREAK  

9:55–11:00 65 minutes Case Study – Cost Approach 

11:00–11:10 10 minutes MORNING BREAK 

11:10–12:15 65 minutes Case Study – Cost Approach 

12:15–1:15 60 minutes LUNCH BREAK 

 
 
 

SECTION 2.  (Day 1 Afternoon) 205 Minutes 

Part 2.  Cost Approach Findings and Sales Comparison Approach (205 Minutes + Breaks) 

1:15–2:15 60 minutes Case Study Findings – Discussion on Cost Approach 

2:15–2:25 10 minutes AFTERNOON BREAK 

2:25–3:35 70 minutes Case Study – Sales Comparison Approach 

3:35–3:45 10 minutes AFTERNOON BREAK 

3:45–4:50 65 minutes Case Study – Sales Comparison Approach 

4:50–5:00 10 minutes Review and Q & A  
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SECTION 3.  (Day 2 Morning) 205 Minutes 

Part 3.  Review Analysis and Development of Opinions (205 Minutes + Two 10-min. Breaks) 

8:30–8:40 10 minutes Preparing for the Second Day 

8:40–9:30 50 minutes Case Study Findings – Discussion on Sales Comp. Approach 

9:30–9:40 10 minutes MORNING BREAK  

9:40–10:55 75 minutes Case Study – Reviewer’s Research and Analyses 

10:55–11:05 10 minutes MORNING BREAK 

11:05–12:15 70 minutes Case Study – Developing Review Opinions and Conclusions 

12:15–1:15 60 minutes LUNCH BREAK 

 
 
 
 

SECTION 4.  (Day 2 Afternoon) 205 Minutes 

Part 4.  Reviewer Communication (205 Minutes + Two 10-min. Breaks and Exam) 

1:15–2:25 70 minutes Case Study Findings – Discussion on the Review Process 

2:25–2:35 10 minutes AFTERNOON BREAK 

2:35–2:50 15 minutes Why Communication Matters 

2:50–3:00 10 minutes How Communication Works 

3:00–3:10 10 minutes Suggestions for Reviewers 

3:10–3:30 20 minutes Oak Street Case Study: Drafting a Memo to the Appraiser 

3:30–3:40 10 minutes AFTERNOON BREAK 

3:40-–4:00 20 minutes Review and Preparation for Exam 

4:00–5:00 60 minutes 1-Hour Multiple-Choice Exam 
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Overview 

Course Description 

Review Case Studies—Residential applies the review process by walking participants 
through a case study that focuses on a two-stage review assignment. 

This designation course is the second in a series and is designed for appraisers, 
reviewers, and other real estate professionals who regularly work with reviews. 

Learning Enhancements 

The course has been designed with a variety of elements to enhance your learning 
experience. 

 Preview. To give you a taste of what is to come, you will find a Preview page that 
begins each part. Included on the Preview page is a brief overview of the content, 
learning objectives to consider as you move through the content, and learning tips 
that will assist you in understanding the information you’re about to learn. 

 Learning Objectives. Each learning objective covers essential information you 
need to know to fully understand the concepts in the course. Look them over 
before the part begins so that you have a frame of reference as you move through 
the material. At the end of each part, reread the objectives. Are you able to do 
what is stated? If not, this is the time to ask your instructor for help. Or review 
the concepts that you do not understand. 

 Example, Problems, and Review Reality Checks. Supplementing the discussions, 
we’ve included examples, problems, and Review Reality Checks to help you 
visualize and practice what you are learning. 

 Fill-in-the-Blanks. It is a proven fact that when you write something down, you 
are more apt to remember it. The Course Handbook has space provided for 
various problems and discussion questions. Be sure to write out your solutions 
and annotate the handbook as much as possible. They will be a valuable resource 
in preparation of the final exam. 

 Review. Each part concludes with a review. Included in the review are the learning 
objectives and key terms and concepts that have been covered. Also, we’ve 
provided recommended readings from textbooks that will reinforce what you  
have learned in class.  

 Review Quizzes and Practice Test. Short quizzes are included at the end each 
part. The questions are similar to the types of questions you might find on the 
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exam. By answering the multiple-choice questions, you will know whether or not 
you really know the information that was covered in that part. 

Classroom Guidelines 

To make the classroom environment a positive experience for everyone attending, please 
follow these guidelines: 

 100% attendance is required. No exceptions. 

 Limit use of laptops to classroom projects. 

 Communicate with business associates during break time instead of class time. 

 Put away reading materials such as newspapers and books that are not used in 
class. 

 Silence cell phones. 

 Please do not record the lectures. Recordings are not permitted. 

 Refrain from ongoing conversations with those seated near you and other 
distracting behavior. 

General Information 

 Calculator. A basic-function calculator is required. Note. Cellular phones, tablets, 
iPads and other devices that can store data or connect to the Internet are NOT 
permitted during the exam. 

 Breaks. There will be two 10-minute breaks during the morning session and two 
10-minute breaks during the afternoon session unless noted otherwise by the 
course sponsor. The lunch break is one hour. 

 Attendance sheets will be distributed during class to verify your attendance 
during the morning and afternoon sessions. 

 Certificates of completion will be e-mailed after completion of the course, and 
attendance during the entire course is required. 
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USPAP References 

All references to the Uniform Standards of Professional Appraisal Practice (USPAP) are 
taken from the 2016-2017 edition (Washington, D.C.: The Appraisal Foundation). 

Recommended Texts 

 Uniform Standards of Professional Appraisal Practice, current edition 

 The Appraisal of Real Estate, 14th edition 

 The Dictionary of Real Estate Appraisal, 6th edition 

 Appraising the Appraisal: The Art of Appraisal Review, 2nd edition 
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Before Teaching the Course 
 
 
General Comments 

Review Case Studies—Residential is a 
15-hour course that is presented in two 
days and includes a 1-hour exam. There 
is a lot of content to cover in that time 
span, yet not all of the content is 
presented by the instructor. Instead, 
participants will be working in groups for 
extended stretches of time to solve 
problems related to a single case study 
that is the heart of the course. 

The instructor notes provide both general 
and specific guidance on how to present 
the case study. The prerequisite course, 
Review Theory—Residential sets the 
knowledge base that this course builds 
upon. Review Case Studies gets right 
down to business from the start of the 
class and you will find that this will be an 
enjoyable course to present. Even so, 
the instructor will need to invest time in 
reading through these instructor notes 
as well as all the course materials prior 
to teaching for the first time.  

Distribution of Materials 

The course handbook is supplemented 
by a case study booklet plus various 
handouts that coordinate with the case 
study. Some of the materials will be 
distributed by the instructor as the case 
study progresses. It is critical that 
specific materials not be distributed in 
advance.  

Note: Only the course handbook can be 
downloaded by participants in advance. 
The Oak Street Case Study Booklet, the 
various Fannie Mae reporting forms, and 
the solutions booklets are distributed in 
class by the instructor. 

The timing for distributing materials is 
identified in these instructor notes and 
also in the course handbook. For the 
first session, the Oak Street Case Study 
Booklet and the reviewer’s version of the 
URAR form can be distributed when 
registrants check in on the first day prior 
to the morning session. The instructor 
must be at the facility early enough, or 
provide explicit instructions in advance 
to the sponsoring chapter as to which 
materials may be distributed at check-in. 
The best approach is to provide advance 
instructions and also be at the facility 
early to supervise the distribution of 
materials. The instructor is ultimately 
responsible for determining when 
materials are distributed to course 
participants.  

The course materials are designed to 
foster interaction between participants 
as they work together on the case study. 
Interaction between participants and the 
instructor is also a component in the 
design of this course. Your enthusiasm 
toward the material, along with a desire 
to see participants grasp the review 
concepts, will make this course a 
rewarding experience. 

Understanding Your Audience 

Review Case Studies—Residential was 
developed for real property reviewers, 
but it will also prove helpful to those who 
regularly interact with reviewers.  

This second course in the review 
curriculum is required for Candidates for 
designation pursuing the Appraisal 
Institute's residential review designation. 
In contrast, the course is recommended 
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for our Designated members who qualify 
for the fast-track path to the review 
designation and have already take 
Review Theory—Residential. 

At the beginning of the course, you 
should survey the class with a show  
of hands to determine how many 
participants have a background in 
review. It may also be helpful to find  
out what professional groups (such as 
fee reviewers, institutional reviewers, 
occasional reviewers, etc.) are 
represented in the classroom. 

Prerequisites  

Successful completion of the first course 
in the series, Review Theory—Residential, 
is a prerequisite. Registrants should 
have carefully reviewed the materials 
from the first course prior to coming to 
the classroom. This is important 
because Review Case Studies does not 
revisit the definitions and concepts 
presented in Review Theory other than at 
the discretion of the instructor. You may 
need to reaffirm the prerequisites in your 
opening introduction, but also let the 
class know that you are available to 
assist anyone requiring additional help.  

Recommended coursework is listed 
below. 

Appraisers (Recommended Coursework) 

 Real Estate Finance, Statistics,  
and Valuation Modeling 

 Residential Market Analysis  
and Highest & Best Use 

Nonappraisers 
(Recommended Coursework) 

 Basic Appraisal Principles 

 Basic Appraisal Procedures  

 National Uniform Standards of 
Professional Appraisal Practice,  
15-hour course 

Course and Classroom Configuration 

The central core of this course is the 
Oak Street Case Study and for large 
segments of time the participants will be 
working in groups under the supervision 
and guidance of the instructor. The ideal 
classroom setup is to have round tables, 
or arrange the rectangular tables in a 
manner that facilitates the interaction of 
participants, such as pushing two tables 
together so that participants are facing 
each other with the tables perpendicular 
to the screen that is located at the front 
of the classroom.  

The course includes interactive problems 
called Review Reality Checks and self-
study quizzes. The quizzes will be helpful 
to the participants in their preparation 
for the exam at the course conclusion.  

Instructor Handbook 

Notes to the instructor regarding 
content, timing, activities, and solutions 
to problems are incorporated into the 
instructor’s version of the Course 
Handbook and the Oak Street Case 
Study Booklet. Answers are prefilled in 
the instructor version of these materials, 
whereas participants have blank spaces. 
The filled-in text appears in Comic Sans 
type. Also included are teaching hints 
where appropriate. While these notes 
will assist you while presenting the 
course, you still need to annotate your 
instructor handbook and your instructor 
version of the Oak Street Case Study 
Booklet with reminders about personal 
illustrations you want to use in class or 
additional comments that will aid in 
effectively presenting this course. 



INSTRUCTOR NOTES 
 
 

Appraisal Institute  Review Case Studies—Residential IN–3 

Important note. The student version of 
the course handbook, case study 
booklet, and the reviewer’s URAR form, 
do not contain many of the suggested 
solutions found in the instructor’s 
version. The solutions booklets provide 
guidance on the review reality check 
problems and the self-study quizzes. All 
other guidance found in the instructor’s 
version of these materials is not to be 
shared with members of the class. 

Timing. The Suggested Schedule in  
the Instructor Handbook reveals specific 
recommended timing that is absent from 
the course schedule in the participants’ 
course handbook. Flexibility in pacing is 
built into the design of the course. It will 
take several presentations before you 
get the timing just right. The instructor 
notes that are integrated into the 
handbook before each part also contain 
timing for the segment.  

Classroom Education Hours. The 
Appraisal Institute uses the following 
rationale to determine classroom 
education hours: 

 As noted in the AQB’s The Real 
Property Appraiser Qualification 
Criteria and Interpretations of the 
Criteria (Generic Education Criteria, 
Page 5) “a class hour is defined as 
60 minutes, of which at least 50 
minutes are instruction attended by 
the student. The prescribed number 
of class hours includes time for 
examinations.” 

 To meet the requirements of  
state regulators and the Appraiser 
Qualifications Board, the Appraisal 
Institute structures the timelines of 
its education programs on a  
50-minute credit hour. 

 When designing education programs, 
the Appraisal Institute includes  
20 minutes of break time in the 
morning session and 20 minutes of 
break time in the afternoon session. 
The detailed timelines are included 
in the materials sent to instructors, 
the AQB, and the states. Each 
morning and afternoon includes two 
10-minute breaks. There is a one-
hour break for lunch.  

 Course and seminar timelines can  
be adapted to meet specific needs. 
Several examples: 1) Instructors  
may opt to give one 20-minute break 
rather than two 10-minute breaks in 
the morning or afternoon session.  
2) The chapter may opt to start a  
15-hour course at 8:00 a.m. instead 
of 8:30 and end at 4:30 p.m. 
instead of 5:00 p.m.  

 Reminder: Instructors should not 
manipulate timing within the 50-
minute-hour rule to justify letting the 
class leave early at the day’s 
conclusion.  

Page Numbers. Since the instructor 
notes are fully integrated into a special 
instructor’s version of the course 
handbook, you will find that they have 
their own separate page numbering. The 
page numbering for the course content 
is the same as the student version of 
the Course Handbook.  

Course Handbook Design 

Preview. Each of the four part to the 
course begins with a Preview page, 
which provides a brief overview, learning 
objectives, and learning tips for the 
material that follows. 

Learning Objectives. Each exam 
question stems from the learning 
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objectives that appear in the course.  
By previewing and reviewing the 
objectives before and after each part, 
you help reinforce what participants  
need to know for the exam. 

Review. Each part also includes a  
review page, which repeats the learning 
objectives and may provide 
recommended readings as well as terms 
and concepts to remember. Remind 
participants that they should now be 
able to recognize terms and concepts 
and apply all procedures addressed in 
the objectives.  

Learning Aids. The instructor notes for 
each part provide suggestions on how to 
present the material. 

The course content includes the 
following types of learning aids: 

 Case Study. The Oak Street Case 
Study is interactive and engaging. 
The problems it presents are 
challenging and will require an 
analytical process in order to solve 
them. 

 Examples. These are typically 
narrative illustrations of concepts  
or terms covered previously. 

 Review Reality Check Problems. 
These problems may be undertaken 
by the participants individually, in 
groups, or as a class exercise. 
Solutions to these problems do not 
appear in the participants’ 
handbooks but they are included in 
the solutions booklets.  

 Review Quizzes. The quizzes are 
used to reinforce the information 
covered in each part, and to help 
participants study for the exam. Each 
course part includes 10 or more 
multiple-choice questions. Answers 

are provided in the Solutions 
Booklets.  

 There is no practice test at the 
conclusion of the course as is 
common in other Appraisal Institute 
courses. The reason for its absence 
in this course is that the case study 
comprises a large portion of the 
course and it is difficult to develop 
sufficient test questions based on 
case study material. Therefore, the 
regular self-study quizzes at the 
conclusion of each part serve the 
purpose of exam prep in lieu of the 
practice test. 

 Laminated Copy of the Review 
Process. Participants should be 
encouraged to keep this copy of the 
review process handy for reference. 

Oak Street Case Study Booklet. There 
are two versions of the booklet; an 
instructor version that has suggested 
solutions prefilled in the appropriate 
spaces, and a student version that does 
not. As previously noted, be aware that 
participants will not receive an additional 
booklet with suggested solutions on the 
Oak Street Case Study Booklet. This is 
in contrast to how we handle solutions 
booklets cover the solutions to review 
reality check problems and the self-study 
quizzes.  

Solutions Booklets. Solutions that 
appear in your Instructor Handbook in  
the Comic Sans font are not in the 
participants’ version of the handbook. 
However, these solutions are included  
in two solutions booklets, one for each 
class day. 

These separate booklets are not 
included with the materials sent directly 
to registered participants. Rather, they 
are distributed by the instructor. The 
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Solutions Booklet for Day 1 should be 
distributed near the end of class, while 
the Solutions Booklet for Day 2 should 
be distributed prior to the lunch break in 
order to give participants sufficient time 
to the review solutions before the exam. 

Guidance for Self-Study. Direction is 
offered in these Instructor Notes on the 
critical concepts the instructor should 
cover in the course, but each instructor 
must decide what to cover in detail and 
what to cover lightly. In fact, the 
instructor may elect to treat some 
Review Reality Check (RRC) problems as 
self-study exercises. This option should 
only be considered if participants are so 
engaged in the case study that it is 
difficult to break away, or there is limited 
time to address specific RRC problems. 
Remind participants that they are 
responsible for knowing the content 
presented in the course handbook, and 
that such content is fair game for the 
exam.  

Presentation Method 

Information presented here is intended 
as suggested guidance. Each instructor 
ultimately decides what works best 
according to their teaching style. 

The course is designed around a case 
study and the instructor will be in the 
role of a supervisor or facilitator for large 
stretches of the course. Part 4 is the 
one section of the course that is more 
typical of a lecture presentation.  

Here's what the presentation method 
should look like: After welcoming the 
class and presenting the introductory 
material, which is primarily focused on 
instructions for the case study, the 
instructor’s role is that of a supervisor in 
assisting participants who need help. 

That means you will be going to various 
table areas and checking how the groups 
and individuals are processing the case 
study material. Of course, the class will 
need time to begin assimilating the case 
study content. So the facilitator role may 
not begin until after participants have 
been working for a period of time to 
solve specific issues and problems 
presented in a case study.  

Example. There are six RRC problems to 
address in Part 1. About 60 minutes into 
the course the instructor should ask the 
class to pause from the case study and 
address the first two Review Reality 
Check problems. This will take about 10 
minutes and after the discussion the 
instructor can announce the first break 
in the morning. 

Some of the RRC problems are tied 
directly to issues in the case study while 
others cover general review concepts, 
yet have relevance to the case study. 
The best approach is to address the 
RRC problems prior to 10-minute breaks 
or the lunch break. 

What we’ve described is the instructor’s 
role and the teaching approach that 
should be adopted for a large portion of 
the course. Participants will appreciate 
the one-on-one assistance when you 
interact with them at the table areas. 
Parts 1 through 3 are in this facilitator 
style of instruction. But as previously 
noted, Part 4 and the exam prep will be 
more in the traditional role of lecture and 
instructor-led discussion.  

PowerPoint Presentation 

The PowerPoint slides are fairly limited 
for this course due to the fact that 
participants will be working at their table 
areas on the case study for significant 
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portions of time. Nonetheless, there are 
specific sections where the use of 
PowerPoint is needed—such as when 
you go over certain suggested solutions 
during the whole-class discussions. 
Therefore, you will need the capability to 
project the PowerPoint slides that are 
included with this course. 

The PowerPoint file is available for 
download from the Appraisal Institute’s 
Knowledge Center at http://knowledge 
center.appraisalinstitute.org, where you 
can locate the course in the list of 
programs you are approved to instruct. 
You may also contact the Education 
Network Instructor Coordinator at  
(312) 335-4100 for assistance.  

The PowerPoint files were designed 
exclusively for use in Appraisal Institute 
courses. These slides may not be used 
in any other education program, in whole 
or in part, without the written permission 
of the Appraisal Institute. 

Instructors may modify the presentation 
to reflect a personal preference, such as 
reducing mouse clicks required to 
advance slide content. 

Note. If you’d like to create additional 
slides to include a photo or aerial image 
as part of a personal illustration, you 
should create a separate PowerPoint file 
and switch to that presentation 
specifically for the illustration you want 
present. 

The Microsoft PowerPoint presentation 
is compatible with versions 2010–2016, 
and also the Mac versions 2011–2016. 
PowerPoint 2007 and earlier versions 
have not been tested and are not 
recommended.  

It may prove be useful to make a printed 
copy (two slides per page) of the 

PowerPoint presentation and have it coil 
bound.  A printed version of the 
PowerPoint will allow you to know the 
slide that is coming up next in your 
presentation—particularly when you go 
through the suggested solutions. Some 
versions of PowerPoint have a feature 
that allows the instructor to see what 
slide or animation is up next before it is 
displayed on the screen. This feature 
may be used in lieu of a printout. 

Some instructors find it helpful to insert 
the word “click” in the side margin of 
their handbook to alert them when a text 
animation or a new slide should be 
displayed. If there are too many mouse 
clicks to suit your presentation style, 
feel free to remove as many as you like, 
assuming that you are proficient in 
editing PowerPoint slides.  

Additional PowerPoint files are included 
with the materials that instructors will 
appreciate. The first is an Intro-Loop that 
contains introductory information and 
once placed in presentation mode, the 
slides will continue to transition and loop 
back to the beginning until the escape 
key is pressed. You may wish to activate 
the Intro-Loop PowerPoint file about 20 
minutes before the course is scheduled 
to begin. The second file is a Break 
Timer that can be started at the 
beginning of a break and the slides will 
count down the minutes so the class 
knows how much time is left before the 
next session begins.   

Remember to thoroughly test the 
projection equipment, software, and 
presentation before your first class. 

Required Equipment 

Basic Function Calculator. There are  
math problems in this course, but none 

http://knowledge/
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that “require” the use of a financial 
calculator.  Certain mathematical 
functions are easier to perform on a 
calculator such as the HP-12C, but a 
normal function calculator can also 
perform the calculations, therefore, that 
is all that we require. 

Alert participants that smartphones may 
not be used during the exam. Thus, 
everyone taking the final exam must 
have a normal calculator with them 
rather relying on a calculator application 
on their smartphone. 

Textbooks 

Recommended: Course Handbook from 
Review Theory—Residential.  

Recommended: Uniform Standards of 
Professional Appraisal Practice (USPAP), 
latest published edition. 

There are no required textbooks for this 
course. However, there are references in 
the review sections within each part of 
the Course Handbook to the following 
textbooks: 

 Appraising the Appraisal: The Art  
of Appraisal Review, 2nd edition. 
Chicago: Appraisal Institute, 2010. 

 The Appraisal of Real Estate,  
14th edition. Chicago: Appraisal 
Institute, 2013.  

Participants would also benefit from 
having a copy of  

 The Dictionary of Real Estate 
Appraisal, 6th edition, Appraisal 
Institute, 2015. 

 Appraising Residential Properties,  
4th edition, Appraisal Institute, 2007. 

 Code of Professional Ethics of the 
Appraisal Institute, available at 

www.appraisalinstitute.org/assets/1
/7/CPE.pdf 

Course Exam 

The exam has 30 multiple-choice 
questions. The exam will be 
administered on the afternoon of the 
second day. Participants have 60 
minutes to complete it. 

Prior to the last 10-minute break, the 
instructor should distribute the 
evaluation forms. The schedule includes 
about 20 minutes for completing course 
evaluations, exam instructions, and the 
distribution of the exam answer sheets 
and booklets. Part of time allotment may 
be used for self-study exam prep by 
participants.  

There is no formal exam prep such as 
the PowerPoint review quiz in Review 
Theory. But if you are ahead of schedule 
in the afternoon session, you are 
welcome to present a course review or 
you can simply allow participants to use 
the time to self-study the course content 
prior to the exam.  

The exam must commence no later than 
one hour before the normal conclusion 
of the course. 
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Suggested Schedule 

 
 

SECTION 1.  (Day 1 Morning) 205 Minutes 

Overview 

8:00–8:30 30 minutes Registration 

Introduction (20 Minutes) 

8:30–8:35   5 minutes Welcome – Classroom Policy and Procedures 

8:35–8:45 10 minutes Introduction and Preview to Part 1 

Part 1.  Assignment Identification and the Cost Approach (190 Minutes + Breaks) 

8:45–8:55 10 minutes Preparing for the Case Study 

8:55–9:45 50 minutes Case Study – Assignment Identification and Cost Approach 

9:45–9:55 10 minutes MORNING BREAK  

9:55–11:00 65 minutes Case Study – Cost Approach 

11:00–11:10 10 minutes MORNING BREAK 

11:10–12:15 65 minutes Case Study – Cost Approach 

12:15–1:15 60 minutes LUNCH BREAK 

 
 
 

SECTION 2.  (Day 1 Afternoon) 205 Minutes 

Part 2.  Cost Approach Findings and Sales Comparison Approach (205 Minutes + Breaks) 

1:15–2:15 60 minutes Case Study Findings – Discussion on Cost Approach 

2:15–2:25 10 minutes AFTERNOON BREAK 

2:25–3:35 70 minutes Case Study – Sales Comparison Approach 

3:35–3:45 10 minutes AFTERNOON BREAK 

3:45–4:50 65 minutes Case Study – Sales Comparison Approach 

4:50–5:00 10 minutes Review and Q & A  
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SECTION 3.  (Day 2 Morning) 205 Minutes 

Part 3.  Review Analysis and Development of Opinions (205 Minutes + Two 10-min. Breaks) 

8:30–8:40 10 minutes Preparing for the Second Day 

8:40–9:30 50 minutes Case Study Findings – Discussion on Sales Comp. Approach 

9:30–9:40 10 minutes MORNING BREAK  

9:40–10:55 75 minutes Case Study – Reviewer’s Research and Analyses 

10:55–11:05 10 minutes MORNING BREAK 

11:05–12:15 70 minutes Case Study – Developing Review Opinions and Conclusions 

12:15–1:15 60 minutes LUNCH BREAK 

 
 
 
 

SECTION 4.  (Day 2 Afternoon) 205 Minutes 

Part 4.  Reviewer Communication (205 Minutes + Two 10-min. Breaks and Exam) 

1:15–2:25 70 minutes Case Study Findings – Discussion on the Review Process 

2:25–2:35 10 minutes AFTERNOON BREAK 

2:35–2:50 15 minutes Why Communication Matters 

2:50–3:00 10 minutes How Communication Works 

3:00–3:10 10 minutes Suggestions for Reviewers 

3:10–3:30 20 minutes Oak Street Case Study: Drafting a Memo to the Appraiser 

3:30–3:40 10 minutes AFTERNOON BREAK 

3:40-–4:00 20 minutes Review and Preparation for Exam 

4:00–5:00 60 minutes 1-Hour Multiple-Choice Exam 
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Part 1. Assignment Identification and the Cost Approach 
(205 min. plus two 10-minute breaks and a 60-minute lunch break) 
 
 
The introductory content is presented on 
page 1 of the course handbook and 
although it is brief, the page covers 
critical information. A PowerPoint loop 
that is intended to run prior to the start 
of the course contains a slide that 
encourages participants to read page 1 
while they are waiting for the class to 
begin. Prior to presenting the introduction 
page we assume you will spend a few 
minutes getting to know the class and 
also address classroom policy and 
procedures. Of course, you will need to 
introduce yourself so the class knows 
some background about their instructor. 

Timing. There are four parts to the 
course and Part 1 is one of the longer 
sessions. It extends into the middle of 
the afternoon. The instructor will need to 
refer to the course schedule to identify 
the appropriate timing for breaks. 
Participants will be working intensely on 
the case study for most of Part 1, and it 
is up to the instructor to be aware of the 
time and announce breaks accordingly.  

Introduction 

The goal of the introduction is to set the 
tone for the course, and Part 1 in 
particular. This is an applications course 
and we’re going to put the class right to 
work. We think participants will 
appreciate being in a course that gets 
down to business from the start. 

During the introduction you should review 
the course strategy that is presented on 
page 1. Some may have browsed the 
content in advance, but it may prove 
beneficial to give the class time to read 
the content on page 1 for themselves. 

The layout of the case study is designed 
to enhance the educational process. So 
it is important that participants stay on 
track with the assigned tasks. If they 
jump ahead and make assumptions 
about where the case study is headed, 
they may end up creating more work for 
themselves. The instructor should 
emphasize this point to the class. The 
goal is for participants to work together 
and it is the instructor’s job to ensure 
the pace and tone of the course works 
as designed to create an environment 
suitable for interactive learning. 

The flowchart for the Review Process 
follows the opening content of the 
handbook’s Introduction. The chart is 
included for reference purposes and we 
do not expect you to cover the flowchart 
content. Participants should be familiar 
with this material from the Review Theory 
course. This would be a good time to 
reaffirm to the class that Review Case 
Studies assumes participants have 
successfully completed Review Theory 
and that they have reviewed the content 
of that course prior to coming into the 
classroom.  

The opening introductory content should 
move along and lead the class to the 
preview content on page 3 of the course 
handbook, but there is no need to rush. 
The goal of the introduction is to ensure 
that participants have a sufficient 
understanding of what the course is all 
about before becoming engrossed in the 
case study material. Therefore, as you 
conclude the introduction be sure to ask 
the class if they have any questions 
before moving on to the Preview.  
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Oak StreetOak Street

Part 1 – Content Tips 

Preview. Participants should be familiar 
with the Preview section, but it is useful 
to highlight the topics covered in the 
preview—which are also highlighted on 
the PowerPoint slides. The intent is to 
cover this first preview with the class. 
The preview material covering the other 
parts of the course may be left as self-
study—which is the strategy we used in 
the Review Theory course. 

Be aware that participants may be 
anxious about how they will be tested in 
the final exam, especially when the 
course content revolves around a case 
study. You can assure the class that 
each exam question is connected to a 
learning objective, and there are three 
objectives for Part 1. By challenging the 
quizzes, solving the Review Reality Check 
problems, and fully participating in the 
case study, participants should be 
adequately prepared for the final exam. 

The Preview contains information about 
Digging Deeper material. The content 
also states that class members may use 
statistical analysis if comfortable using 
Excel and have the program on their 
laptop or tablet. The preview explains 
why the course does not present 
statistical modeling, even though it is a 
desirable analytical tool for reviewers. 
Even so, the case study booklet presents 
suggestions on the use of such tools, 
but these are treated as Digging Deeper 
and will not be tested in the final exam.  

Preparing for the Case Study. General 
guidance for the case study is provided 
on the opening page of Part 1. The best 
approach is to have participants read the 
guidance material and then discuss any 
questions they might have. The next task 
is to move the attention of the class into 

the case study booklet. The remaining 
content in Part 1 addresses the Review 
Reality Check (RRC) problems and the 
self-study quiz. Thus the primary work for 
the morning session is contained in the 
Oak Street Case Study Booklet.   

Review Reality Check Problems. The 
class will need to break away from the 
case study at times to address various 
RRC problems. The best way to facilitate 
that is to ask the class to temporarily 
stop their work on the case study and 
take time to address the RRC problems 
in their course handbook. The best times 
are either before or after a break. The 
case study is engaging, therefore, don’t 
be surprised that some individuals will 
forgo their break to continue working, but 
everyone should be encouraged to take 
their break and return refreshed.  

For Part 1, an instructor can divide the 
six RRC problems into three sets and 
address two problems after morning 
breaks and the last two before lunch.  
 

Oak Street Case Study Booklet 

In Part 1 you will see a graphic for the 
case study. It is located just before the 
first Review Reality Check (RRC #1). 

When you have reached that 
point, it is time to switch to 
the Oak Street Case Study 
Booklet. 

Materials. Prior to beginning work on the 
case study project, the instructor needs 
to distribute the Oak Street Case Study 
Booklet and also the partially-filled URAR 
form that is designed for this portion of 
the project. The form has a specific 
purpose in the case study and is part of 
the review assignment. Most of the 
factual data is prefilled on the URAR 
form. However, the analytical portions 
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and data fields have been left blank for 
the class to work on.  

Note: The instructor’s version of the 
URAR has most data fields completed 
with suggested content. It is intended to 
allow instructors to easily facilitate 
discussion. However, there is no “best” 
version of the URAR. Participants will use 
their version of the URAR to facilitate 
their review of the appraisal report on the 
second day of the course.  

Participants will not receive a copy of the 
instructor’s version of the URAR in their 
solutions booklets. Therefore, instructors 
should treat the instructor’s version of 
the URAR similar to the instructor’s 
version of the final exam. It must not be 
shared with the class or copied.  

Assignment Identification. Instructions 
in the Oak Street Case Study Booklet are 
self-explanatory and participants can get 
right to work. Some in the class may 
have additional questions and may need 
individual assistance. Please ensure that 
everyone knows what is expected of 
them as they begin the case study. 

In the general comments to these 
Instructor Notes we have suggestions for 
the classroom setup and how tables and 
seating can be arranged to facilitate 
group discussion. This should have been 
accomplished before class begins, but if 
not, enlist class members to arrange the 
tables before work commences on the 
case study. A classroom with 
roundtables is an ideal setup. However, 
rectangular tables can be pushed 
together and the seating arranged so 
participants face each other. Position the 
tables so they are perpendicular to the 
screen to ensure that no one has their 
back to the projected image at the front 
of the room. We suggest that you 

discuss these issues with the 
educational provider in advance 
regarding the classroom set up. 
Remember that the sponsor of the 
course won’t know unless you tell them 
in advance how to set up the classroom. 

Background Information is a subpoint 
under Assignment Identification and the 
booklet lays out how this section of the 
case study fits within the overall scheme. 
One of the issues addressed on the 
PowerPoint slide is how the class will 
interact.  All participants in the 
classroom are considered reviewers. 
Therefore, remind participants that they 
are encouraged to interact with the other 
reviewers seated at their table area. The 
interaction should be engaged at two 
levels. First, participants should be 
working in two-member teams to 
facilitate feedback as reviewers analyze 
the data. Second, all the reviewers at a 
particular table area ought to be 
interacting as a group—and this should 
be ongoing. Reviewers are expected to 
be regularly spot-checking each other’s 
work. The instructor is in the role of a 
supervisory reviewer, and may visit each 
table area at various times to discuss 
issues with the group and provide 
assistance as needed. The interaction is 
important and prepares everyone for the 
whole class discussions that will begin in 
the afternoon session.  

Point of beginning. This is where the 
review groups start working together on 
their own. There are three tasks 
presented which are connected to the 
steps in the Review Process. All three 
tasks are important, but the third task 
covering Step 6 is the main focus of the 
participant’s work in Day 1.   

Participants will quickly be into analyzing 
the letter of engagement followed by the 
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purchase agreement contract for the 
subject property of the appraisal report 
under review. There is plenty of data to 
digest and the instructor has to be 
careful not to give away significant clues 
while addressing the whole class or in 
small group discussions at the tables.  

The instructor’s objective is to let the 
class analyze the data and figure things 
out—even if they go down a rabbit trail 
for a period of time. However, if you find 
that the whole class is bogged down on a 
particular issue, then provide the needed 
guidance to get them back on track. 

It is appropriate and expected that 
participants will reach different solutions 
from what is suggested in the 
instructor’s materials. The intent is for 
participants to provide support for their 
opinions and conclusions and thus 
enhance their analytical review skills. 
Again, please be careful not to provide 
solutions. The goal is to analyze rather 
than completing a reporting form. 

While on the topic of appraisal forms, we 
are using the Fannie Mae URAR like it 
would be used in real life by a reviewer. 
In Step 6 of the Review Process, the 
reviewer is concerned with only those 
portions of the URAR form that help the 
reviewer to develop their own opinion of 
value. There is no purpose for reviewers 
to completely fill out the URAR form. It is 
to be used purely for review purposes. 

Reviewer’s Opinion of Value 

Cost Approach. After the class has read 
the engagement letter and analyzed the 
purchase agreement contract, the next 
task is to ensure they begin on the cost 
approach. The guidance provided in the 
case study booklet explains why we are 
starting with the cost analysis. 

The cost approach is assumed to be 
appropriate for this 10-year-old subject 
and the engagement letter states that 
the cost approach must be included 
when the subject residence meets 
defined age requirements as per the 
engagement agreement.  

The cost approach is an 8-step process 
and the steps are identified in the Oak 
Street Case Study Booklet. The first step 
in the 8-step process is the value opinion 
for the land. However, the data for the 
cost approach is presented in the case 
study booklet as three major tasks. 
The first is to estimate the replacement 
cost of the structural improvements. 
The second task is to derive a value 
opinion for the site using an appropriate 
land valuation method. The third and 
final task is to estimate depreciation. For 
the latter analysis we will use both 
market extraction and the age-life 
method.  

Note: Be aware that the data presented 
in the case study booklet are not 
organized for analysis. In fact, the three 
tasks (just noted) for the approach are 
not identified. Participants will need to 
analyze depreciation before they can 
perform a market extraction of the site 
value. This is something the class needs 
to figure out, although you can provide 
hints by telling participants that they may 
need to skip ahead and analyze other 
data in order to complete a specific 
analytical task or process.    

Initial tasks for the reviewer. Remind the 
class to read the preliminary guidance, 
which includes the eight procedural 
steps of the approach. The guidance in 
this section (i.e., A-2 and A-3) alerts 
participants that data is not necessarily 
organized for sequential analysis, and 
they may use any information in the case 
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study booklet in their review analysis. Be 
sure to point this out as they may need 
to look at neighborhood data to obtain 
background information that will be 
helpful when analyzing the site value. 

Cost Approach Data. A description of the 
property is presented from a context of 
analyzing cost. This general description 
is followed by illustrations that show the 
layout of the property improvements. 
Information is presented in a format that 
allows the class to crosscheck the gross 
living area (GLA) calculations.   

Cost Rates. Data are presented in the 
same configuration as that found in the 
Marshall and Swift Residential Cost 
Handbook, although it is abbreviated for 
educational purposes. Reviewers should 
know how to select and adjust the cost 
rates, but some participants may need 
individual help on how to properly analyze 
these rates. In fact, it may be helpful to 
provide some general guidance to the 
whole class before they get too far into 
the analysis. For example, guidance may 
be needed in applying two-story and one-
story rates in the proper way. The very 
fact that a number of participants will 
wrestle with this initial analysis is a good 
thing as it will force them to interact with 
their fellow reviewers at their table 
area—as well as with you. So be ready to 
step in once they’ve had sufficient time 
to read through the preliminary 
information. At that point you can 
announce that if anyone is stuck or not 
sure how to select some of the rates, to 
raise their hand and you will come over 
and help. But do encourage them to seek 
the advice of their fellow reviewers.  

Light Bulb Moment. Some participants 
are going to quickly realize that they 
don’t have the knowledge to properly use 
the Marshall and Swift cost data. This is 

a critical realization because it means 
they also don’t have the expertise to 
review cost data in appraisal reports they 
are reviewing. One of the reasons we 
placed this analysis at the beginning of 
the course is that it will promote 
interaction at the table areas—and also 
interaction with the instructor, who is in 
the role of a supervisory reviewer. Be 
aware that the cost analysis presented in 
the case study is no more advanced than 
what is presented in the Basic Appraisal 
Procedures course.  

Square Foot Appraisal Form. There are 
two 1007 forms provided in the booklet 
for participants to use. The instructor 
should ask the class to carefully remove 
one of the cost forms from the booklet 
so it can be placed adjacent to the pages 
that cover the cost rates. The case study 
booklet was designed with this in mind 
and both forms have no content on the 
backside of the page. The instructor 
version of the case study booklet has the 
suggested rates filled-in on one form, but 
in the student version, both forms are 
blank, with the exception of line 14. 

Participants will need to transfer cost 
data from the completed MS 1007 form 
to the URAR format. Some in the class 
may question the purpose of the transfer 
to the URAR, but having the cost data on 
the URAR will facilitate the review of the 
subject appraisal report on Day-2. 

First Morning Break. Once the class has 
begun the case study, you will need to 
give them time to digest the information 
and the cost data. About 75 minutes 
from the start of the course, participants 
should be processing the cost rates and 
inserting their data on the Marshall and 
Swift form. At this point ask the class to 
pause and take a 10-minute break. 
Inform them that upon their return you 



INSTRUCTOR NOTES 
 
 

IN-16 Appraisal Institute  Review Case Studies—Residential 

will address the first two Review Reality 
Check problems in their handbook.   

1.1 Review Realty Check. This RRC 
problem addresses identification of the 
client and intended users in a review 
assignment. This is a straightforward 
problem, but it may prompt questions 
related to identification issues in Step 1 
of the Review Process. 

1.2 Review Realty Check. In some review 
assignments the subject is a review 
report, rather than an appraisal report. In 
a review of a review a client may also 
want the original appraisal report 
reviewed. This becomes two reviews in 
one assignment—and may also include 
the reviewer providing a value opinion 
(i.e., and appraisal) if the reviewer’s 
scope of work requires agreement or 
disagreement with the conclusion 
reached in the two works under review.  

Second Morning Break. The next two 
review reality check problems may be 
addressed after the second morning 
break. One of the problems (RRC 1.4) 
focuses on the issue of entrepreneurial 
incentive, so you have the option to 
discuss that problem when the majority 
of the class is confronting it in the case 
study. Otherwise, address it when the 
class returns from the second break. 

1.3 Review Realty Check. This RRC 
problem and the next are specific to the 
cost approach. The “appropriateness 
issue” of the cost approach is a 
multifaceted decision. This RRC problem 
looks at two aspects, but participants 
may offer additional insight and they can 
be discussed if time allows. 

1.4 Review Realty Check. The case 
study requires participants to face the 
issue of how to identify and apply 
entrepreneurial incentive as well as the 

appropriateness of including a real 
estate brokerage commission in the cost 
analysis. 

Marshall and Swift’s RC Handbook 
does not include entrepreneurial 
incentive or real estate brokerage fees in 
their cost rates, so this RRC problem 
may provide an interesting discussion for 
the class. Each reviewer will ultimately 
need to make their own decision on how 
to address these components in their 
cost analysis.  

The case study booklet suggests that 
entrepreneurial profit is difficult to isolate 
in residential market sales. If it is 
identifiable, the market might already 
reflect the entrepreneurial profit in the 
property’s land value. For this case study 
we did not adjust the cost rates of the 
improvements to account for 
entrepreneurial profit. The fact that it 
was not identifiable in the market does 
lessen the reliability of the approach for 
this 10-year-old residence. 

In regards to a real estate broker’s 
commission, our suggested cost analysis 
includes a 5% commission on the 
improvements, but we did not apply it to 
the site value component because the 
land sales are market-based and would 
already include a broker’s commission, 
assuming such fees are common in this 
specific market.  

After discussion of the reality check 
problems, take time to ask if there are 
any questions related to the case study. 
Once RRC problems are completed and 
questions are addressed, the class 
should get back to work on the case 
study. It is critical that you monitor the 
progress of the class to ensure they are 
moving along at an appropriate pace 
based on the course schedule.  
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Analyzing land value. After the class has 
analyzed the cost rates and derived a 
current cost for the improvements, the 
next task is to analyze the sale data to 
derive the land value. Vacant land sales 
as well as sales with existing residences 
are provided to the reviewers in the class 
in the case study booklet. Deriving the 
land value is a critical analysis because 
the participants can then use the results 
to identify the differences for various site 
features that extend into the sales 
comparison approach. Identifying the 
adjustments can be accomplished by 
pairing the vacant land sales that are 
different in one feature. Once the initial 
adjustments are derived, sales that have 
more than one feature may be analyzed 
to derive subsequent adjustments. 

Remember that all the data in the case 
study booklet may be utilized by the 
reviewer. This is particularly true in 
understanding neighborhood history and 
characteristics and how both can 
potentially influence land valuation.  

Oak Street Case Study Site Valuation. A 
total of 10 sales are provided. Six of the 
sales are vacant sites and four sales 
have existing improvements that require 
a market-extraction technique. Sales 1, 4 
and 10 have no additional features and 
are thus considered to be “base” lots. 
The subject site is also considered to be 
a base lot. As in the real world, sales 
don’t perfectly adjust when paired, but 
we kept the analysis for the base lot 
fairly straightforward. Sales 1 and 4 are 
base lots with no distinctive features and 
both are located on Oak Street. We used 
the mean price of the two sales to derive 
a base lot price of $80,000. This 
“composite sale” is our starting point. 
Participants, however, may decide the 

base lot value is $79,000 or $81,000 
and that is acceptable as well.   

Here are some suggested pairings: 

Sale 3 and Sales 1+4 are paired to 
derive the traffic influence on Cedar 
Parkway. Again, we’re using a composite 
of Sales 1 and 4 (labeled as 1+4) and 
comparing that composite to Sale 3. The 
difference in sale prices is $5,000, 
indicating the traffic influence is 6.25% 
from the base price of $80,000. 
 

Item Sale 3 Sales 1+4 

Address 4315 Cedar Oak Street 

Sale price $75,000 $80,000 

Dimensions 80’ x 160’ 80’ x 160’ 

View None None 

Amenities None None 

Externalities Traffic None 

 
An alternative to the above analysis is to 
individually pair Sale 3 with Sale 1 and 
then pair Sale 3 with Sale 4. The 
indicated range for the traffic adjustment 
would be $4,000 to $6,000 which is 
then mean-adjusted to $5,000.  

Sale 5 and Sales 1+4 may be used to 
derive the influence of the creek and 
trees. Again, we will use a composite of 
Sale 1 and Sale 4 for this pairing. The 
difference in sale prices is $4,900, 
although we will modify this to $5,000 to 
identify the creek/trees feature. Again, 
the market is not perfect, so it is 
appropriate to apply judgment to the 
reviewer’s adjustment process. 

Sale 6 and Sales 1+4 may be used to 
derive the influence of the larger lot size 
(100' frontage vs. 80'). The difference in 
sale prices is $7,900, although $8,000 
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is the finalized adjustment we used to 
identify this particular site feature. 

Sale 2 and Sale 6 may be used to derive 
the combined influence of the creek, 
trees and the cul-de-sac. This is a two-
step analytical process that requires an 
adjustment for the creek/trees based on 
the prior pairing before identifying the 
value of the cul-de-sac influence. 

Some in the class may wonder if the 
difference in price for Sale 1 and Sale 4 
is attributable to the fact that Sale 1 is 
closer to the creek. That is a judgment 
call on the part of the reviewer, but our 
suggested solution makes no distinction 
between these two sales—just so the 
instructor is aware of our perspective.  

Extracted Sales. There are four sales 
that have existing improvements and 
they may be used to verify the analysis 
from the vacant land sale pairings.  

Instructor assistance may be necessary 
at this point because some in the class 
may not know how to analyze these 
sales—at least initially. In fact, it would 
be problematic to analyze these sales 
without first estimating the depreciation. 
This is an important learning point that 
the participants need to figure out. As 
noted previously, the data in the case 
study booklet is not necessarily 
presented in the order that best suits the 
analytical process. That is certainly true 
in the real world and you may need to 
share that point again with the class.   

The residences in the four “extraction” 
sales reflect depreciation of 1% per year 
based on the results carried over from 
the depreciation analysis. Be aware the 
market extraction process uses actual 
age rather than effective age. The 1% 
depreciation is consistent with the 
analytical process of extracting 

depreciation presented in the case study 
booklet. So treat this as “insider 
information” for now as this is something 
the class needs to sort out in their 
research and analysis. Participants 
should be encouraged to analyze the 
depreciation data and then return to 
complete the market-extraction process 
of the land value. If they carry out their 
analysis properly, the depreciation 
should be 1% per year, or at least close 
to once percent.  

The depreciation used for Sales 7–10 is 
a cost-related estimate that is suitable 
for this type of analysis. With that said, 
let’s go back to the analysis of the 
extracted land sales. 

Start with Sale 10 since it has no 
additional site features and is a base lot. 
 

Item Sale 10 

Address 4445 Willow Street 

Sale Price $275,900 

Current Cost of 
Improvements * $215,500 

Actual Age  9 Years 

Condition Average 
  

Dimensions 80’ x 160’ 

View None 

Amenities None 

Externalities None 

The current cost of the improvements is 
$215,500. The age is given as 9 years. 
If the current cost is depreciated by 9% 
(i.e., 9 years x 1%), the depreciated 
improvements are $196,105 (215,500 x 
0.91 = 196,105). This amount 
subtracted from the sale price indicates 
an extracted land value of $79,795.  
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Sales 1, 4, and 10 have similar features 
to the subject. We mentioned earlier that 
Sale 1 sold for $81,000 and Sale 4 sold 
for $79,000 and we used these two 
sales as a “composite” for the base lot. 
The two sales support a land value of 
$80,000 for the subject property. But, 
participants may come up with a different 
site value for the subject property, as 
well as slightly different adjustments for 
the site features, and that’s acceptable. 
In fact, you should hope they have some 
differences as it will make the discussion 
in the afternoon more interesting. 

Sale 8 will likely be a difficult sale for the 
class. The site is larger than the base 
lot, but it is also on a traffic street. 
 

Item Sale 8 

Address 4255 Cedar Parkway 

Sale Price $295,500 

Current Cost of 
Improvements * $241,600 

Actual Age  12 Years 

Condition Average 
  

Dimensions 100’ x 160’ 

View None 

Amenities None 

Externalities Traffic 

Here are the calculations for Sale 8: 
$241,600 x 0.88 = $212,608, which is 
the depreciated cost. The indicated value 
for the site is $82,892 and that reflects 
its larger size (positive) and the traffic 
influence (negative). So the next step is 
account for the external influence:  
$82,892 / 0.9375 = $88,418. This step 
takes the depreciated cost and applies 
the 6.25% traffic influence we deduced 
from vacant land sale pairings. Be aware 

that 0.9375 is the complement of 
0.0625 and we use it here as a shortcut 
calculation. The next step is to subtract 
$8,000 for the large lot factor and the 
result is $80,400 (rounded) as an 
indicator for the subject’s site value. 

The same adjustment process may be 
applied to Sales 7 and 9. But let’s walk 
through Sale 7 just to make sure that 
you have the extracted process down to 
the point that you would feel comfortable 
assisting individuals in the class as well 
as explaining the process in discussions 
with the whole class in Part 2.   
 

Item Sale 7 

Address 4435 Birch Circle 

Sale Price $305,000 

Current Cost of 
Improvements * $241,000 

Actual Age  10 Years 

Condition Average 
  

Dimensions 80’ x 160’ 

View Creek/Trees 

Amenities Cul-de-sac 

Externalities None 

Here are the calculations for Sale 7:   
$241,000 x 0.90 = $216,900 which is 
the contributory value of the depreciated 
improvements. Subtract that result from 
the sale price and the result is $88,100. 
The land price includes the cul-de-sac 
feature plus the creek/trees feature. We 
know from the earlier analysis of the 
vacant land sales that the creek/trees 
feature was $5,000, so the difference 
attributed to the cul-de-sac is $3,100, or 
we can say $3,000. You can also 
reverse this and solve instead for the 
amenity of the creek and trees.  
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Adjustments Derived for Site Amenities. 
In the case study booklet, locate the Use 
Zoning and Designated Flood Areas map. 
In the content that follows the map you 
will find blank spaces for reviewers to 
insert their derived adjustments for the 
various site features as well as a space 
to indicate the value for the subject site. 
As you walk around the class and check 
on the table groups you will need to 
ensure that participants are deriving 
solutions and filling in these blank 
spaces. Remember that participants will 
not receive the suggested solutions in 
the case study booklet as these are for 
instructor use only.  

The instructor version of the booklet is 
filled in with suggested solutions so that 
you can assist the participants in the 
class as you work with them individually. 
Reviewers in the class may come up with 
a number (or range) that differs from our 
suggested solutions and that is certainly 
acceptable. The information here is to 
allow for individual assistance. Whole 
class discussion is reserved for later in 
the day when covering Part 2. 

Condition of the Residence. The next 
step presented in the case study booklet 
is the analysis of the depreciation for the 
subject dwelling. The assumption is that 
there is no functional or external 
obsolescence present in the subject 
property. Thus, the analysis of the 
depreciation is exclusive to wear and 
tear—and for a 10-year old residence the 
depreciation will not be significant.  

Note: It was mentioned earlier that the 
analysis of the annualized depreciation 
may need to be carried out prior to 
completing the analysis of the market-
extracted land value. To some extent, 
this is a chicken or egg dilemma. To 
properly carry out an extraction process 

to derive depreciation, the reviewer will 
need a reasonably reliable estimate of 
the land value. The good news is that the 
land value can be derived using 
the vacant land sales and the 
depreciation can be initially estimated 
using the age-life method. The market-
extraction process for both land value 
and depreciation provides additional 
support that the conclusions are reliable 
(i.e., a test of reasonableness). 

The first task in analyzing depreciation is 
for participants to read the description of 
the residence relative to its condition.  
The analysis presented in the case study 
booklet allows for both market-extracted 
depreciation and formula-based, using 
the age-life method.  

The market-extraction process is fairly 
challenging and will require thoughtful 
analysis on the part of the participants in 
the class. It is possible that reviewers in 
the class may get stumped when they 
get to this stage of the analysis. You can 
provide help, but also remember that you 
will have an opportunity to explain the 
analytical process to the class in the 
afternoon session of Part 2.  

Extraction Procedure for Depreciation. 
We included a table with the seven 
procedural steps to extract depreciation 
from comparable sales. Each reviewer in 
the class may tackle the process of 
extracting depreciation from the sales in 
their own way. The objective here, and in 
the discussion that follows in Part 2, is 
to show the class proper techniques to 
extract depreciation from sales to ensure 
more reliable outcomes.  

As previously noted, actual age is used 
rather than effective age when using 
market-extraction techniques. There are 
several reasons for this. First, using 



INSTRUCTOR NOTES 
 
 

IN-22 Appraisal Institute  Review Case Studies—Residential 

effective age introduces an unnecessary 
judgment about the condition of the 
comparable sales. Second, using 
effective age has not shown to be more 
reliable in depreciation outcomes. Finally, 
using factual data (actual age) lessons 
the potential for errors.  

Estimating Depreciation – Market 
Extraction. Let’s walk through the 
process and the calculations for Sale A 
found in the case study booklet. 
 

Item Sale A 

Sale Price $286,900 

Cash Equiv. Price $286,900 

Lot Size 80' x 160' 

Observed Site 
Features 

 
None 

Tax Assessor’s 
Land Value 

 
$76,000 

Less Reviewer’s 
Land Estimate $80,000 

Contrib. Value of 
Improvements $206,900 

Less Broker’s 5% $10,345 

Less Contributory 
Site Improvements $5,000 

Depreciated Value $191,555 

Current Cost New $226,300 

Depreciation $34,745 

Depreciation % 15.35% 

Actual Age 15 

Deprec. Annual %  1.02% 

The starting point is to use the cash 
equivalent price, which is given in each 
of the sales (to save time).  

Sale A has no special site features. We 
know from the prior analysis of the six 

vacant land sales that this site should be 
valued at about $80,000. The first 
calculation in the extraction process is to 
subtract the $80,000 site value from the 
cash equivalent sale price of $286,900. 
That results in $206,900. The 5% 
brokerage fee and the contributory value 
of the site improvements are deducted 
from $206,900. The calculation is 
$206,900 x 0.95 = $196,555 less 
$5,000 = $191,555. This result is now 
subtracted from current cost new. 
$226,300 - $191,555 = $34,745 and 
this is the dollar amount of depreciation. 
The $34,745 has to be divided by the 
current cost to get the total depreciation 
as a percent, which in this case is 
0.1535 or 15.35%. Divide this 
percentage by the actual age of 15 years 
to get the annual depreciation of 1.02%. 

The extraction process for the other five 
sales (B through F) is the same. All the 
numbers are prefilled in your instructor’s 
version of the case study booklet to 
indicate our suggested solutions. But be 
sure to allow the reviewer’s in the class 
the freedom to analyze the data on their 
own and see where it leads them. 

Note: If the majority of participants, or if 
everyone in the class, is stumped on how 
to carry out this type of market-extraction 
analysis, it is acceptable to walk them 
through the calculations for Sale A. But 
this assistance should be provided only 
after assessing that most in the class 
are struggling. That determination comes 
by sitting down at individual table areas 
and discussing with the review teams 
how the analysis is proceeding.  

Participants should enter their results 
from their own market extraction process 
in the appropriate spaces.  
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An interesting sidebar to this analysis is 
that the total economic life expectancy 
can be calculated based on the market-
extraction process. Having additional 
support for total economic life will prove 
helpful in the age-life method of analyzing 
depreciation.  

To calculate the total economic life 
expectancy for Sale A; divide 100% by 
the derived annual depreciation. 

100% / 1.02% = 98 years, or 

1.00 / 0.0102 = 98 years 

At the bottom of the page there are blank 
spaces to indicate conclusions (which 
are prefilled for instructors) and also 
item #7 provides an estimate for total 
economic life.  

Depreciation using Age-Life Method. The 
next page in the case study booklet 
provides an opportunity for participants 
to calculate the depreciation based on 
the age-life method. Based on the data 
already presented, participants will likely 
estimate the effective age at 10 years 
and the total economic life at 100 years. 
This is a fairly easy supposition to derive. 
The residence is just 10 years old and 
many appraisers would say that the 
effective age and actual age are the 
same based on the description of the 
condition. The prior analysis indicated 
the total economic at 100 years and that 
also seems reasonable. The estimated 
depreciation of 10% (10/100 = 0.10) 
from the age-life method is $21,847 
when applied to the total current costs. 

The case study booklet includes a replica 
of the URAR cost approach. It is there so 
that participants can practice working out 
the numbers from the Marshall and Swift 
form before placing them on the URAR 
handout. To transfer the data from the 

Square Foot Appraisal Form to the URAR 
form, here is a breakdown of the costs—
and the purpose is that you will know the 
procedures for instructional purposes. 

1. Add lines 1−13 on the Marshall and 
Swift form to a subtotal and factor 
that number by the multipliers on line 
24. Take that total and divide it by 
the GLA of the subject to derive the 
base cost rate. 

2. Add lines 14, 15, 18, and 19 to a 
subtotal and factor that number by 
the multipliers on line 24. Take that 
total and enter it on the form. 

3. Take the cost number for line 22 and 
factor it by the multipliers on line 24. 
Divide the result by the square foot 
size of the garage to derive the rate 
and enter the results on the form. 

4. Use the estimated depreciation of 10 
percent that we previously analyzed. 

5. Add in the brokerage commission of 
5%. The real estate brokerage fee in 
this case applies to the depreciated 
improvements. That is because the 
land value is assumed to incorporate 
a brokerage fee because it is market 
value rather cost. A critical part of 
this calculation is that the 5% applies 
to an unknown number which has to 
be determined. The calculations are: 

$196,628 + $5,000 = $201,628. 

This figure represents the total cost 
of the depreciated improvements. 
The next step is to derive the base 
cost to which the real estate sale 
commission applies.  

$201,628 / 0.95 = $212,240. 

Division is used because the 
percentage applies to a higher 
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(unknown) base number. Now we can 
apply the 5% brokerage fee. 

$212,240 x 0.05 = $10,612  

Background: The methodology for the 
mathematical calculations has been 
previously presented in Basic Appraisal 
Principles and also in Basic Appraisal 
Procedures, so they should be familiar to 
most instructors. It is critical that the 
instructor feels comfortable with these 
types of calculations; otherwise you will 
struggle when you try to explain it to the 
class in Part 2.  

The last step is to add the land value of 
$80,000 to derive the final estimate by 
the cost approach. Note: Be aware that 
the cost figures provided to instructors 
on the URAR form prior to depreciation 
will be slightly different (about $8) from 
the figure used on Line 26 of the 
Marshall and Swift Square Foot Appraisal 
Form. The reason for the minor 
difference is how individual components 
are rounded when the data is transferred 
to the URAR form. In this case we’re 
rounding cumulative cost rates to a limit 
of two decimal points. Participants in the 
class should be aware that they should 
not expect to perfectly match the pre-
depreciated cost in both cost forms—
although they will be close.   

As you walk around assisting individuals 
check to see that their conclusion for the 
cost approach should in the ball park of 
the suggested solution of $292,240. If 
there is a significant difference in their 
cost estimate, assist the reviewer by 
pointing out areas that may have been 
overlooked in their analysis. On the other 
hand, if their total is within $1,000 of our 
suggested solution, that is certainly 
reasonable. 

1.5 Review Realty Check. Prior to the 
lunch break there are two RRC problems 
that should be addressed. The first deals 
with uncertain information at both the 
appraiser and the reviewer level. In this 
case the reviewer needs to use an 
extraordinary assumption regarding the 
setback lines from the wetlands that has 
not been delineated. To be sure, the 
appraiser, whose work is under review, 
should have used an extraordinary 
assumption as well. 

1.6 Review Realty Check. This problem 
addresses a reviewer trying to distinguish 
between surplus land and excess land. 
The interesting issue brought out in this 
problem is that reviewers need to be 
aware that client requirements affect 
how a particular issue should be 
addressed by the appraiser. In this case, 
an FHA assignment might have a 
different requirement for excess land 
than an assignment based on Fannie 
Mae guidance.  

If you are running behind schedule, you 
have the option to leave these last two 
Review Reality Check problems in Part 1 
as self-study and inform participants that 
the solutions booklet distributed later in 
the day includes the suggested answers. 

Review – Part 1. Before dismissing for 
lunch, review the learning objectives and 
also alert the class of the self-study quiz 
questions at the end of Part 1. 

The PowerPoint includes a bullet item on 
the last slide that asks the class to read 
the Preview for Part 2 after the lunch 
break. This is a good thing to emphasize 
in class as well because the content in 
the Preview lays out the blueprint for the 
afternoon session.  
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Lunch Break. Most of the class should 
have completed the cost approach by the 
lunch break. For those participants or 
table groups that are significantly behind, 
you may need to provide additional 
guidance to get them back on schedule, 
or encourage them to take a little time 
during the lunch break to catch up with 
the rest of the class. 

 



 

Appraisal Institute  Review Case Studies—Residential Part 1 – 1 

Introduction 
 
 
Welcome to the Appraisal Institute’s review series. Review Case Studies—Residential is 
the second course in the program and features the seven steps of the Review Process 
(shown on the next page) and does so within a case study application that is designed to 
enhance the reviewer’s skill sets. 

Definitions and concepts were addressed in the first course, Review Theory—Residential, 
so revisiting fundamentals will be limited in this class. The intent is to put you to work on 
the case study in the first session. The Course Handbook provides resources and 
guidance on review concepts, including problems and quizzes that relate to the case study 
content, but the Case Study Booklet will be the main text for much of this course.   

The Oak Street Case Study: There are four parts to the case study and also the 
course. Part 1 identifies the assignment and analyzes cost approach data on the property 
that is the subject of the appraisal report under review. Part 2 includes a whole-class 
discussion on the reviewer’s findings from the prior session, and then continues with the 
analysis of neighborhood, property, and comparable sale data. Part 3 examines the 
reviewer’s findings from the previous day and from there participants begin research and 
analyses on the subject appraisal report that eventually leads to their review opinions and 
conclusions. Part 4 includes discussion of the reviewer’s findings and then addresses 
how the reviewer effectively communicates the assignment results. The case study is 
presented in a progressive manner to feature the steps of the review process for 
educational purposes.   

Both appraisal and appraisal review function within a process. The Valuation Process 
applies to appraisal work and the Review Process applies to review work. The Oak Street 
Case Study is a two-stage review—a review of another appraiser’s work plus the 
reviewer’s own opinion of value. In this type of assignment, the reviewer often works on 
the appraisal portion and the review portion at the same time. However, to enhance the 
learning process, the assignment has been segmented. The Oak Street Case Study 
essentially begins with Step 6 of the Review Process. Even so, the review problem must 
be identified and the reviewer’s scope of work must be determined (i.e., Steps 1 and 2). 
Remember that effectual review requires a thorough understanding of appraisal valuation 
techniques—particularly when support is required for the reviewer’s findings and opinions, 
as it will be in this review assignment.  

The case study dominates this course, but there will be opportunities to address and 
discuss related review topics, so questions are always welcome. The final session of the 
course addresses how to communicate assignment results when the reviewer is in a 
position to have direct contact with the appraiser whose work is under review. This topic 
was not directly addressed in Review Theory—Residential, yet such communication is 
fairly common for institutional and governmental reviewers.  All reviewers should know 
how to communicate assignment results to clients as well as to the appraiser whose work 
was the subject of the review assignment. 
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The Review Process 

STEP 1  Identification of the Problem 

Identify the client 
and any other 
intended users 

Identify the intended 
use of the reviewer’s 

opinions and 
conclusions 

Identify the 
purpose of the 

review 

Identify the 
work under 

review 

Identify any 
assignment 

conditions connected 
to the review 

 

STEP 2  Reviewer’s Scope of Work 

 

STEP 3  Reviewer’s Research and Analyses 

Consistent with the reviewer’s scope of work, examine the work under review regarding 

Completeness Accuracy Adequacy Relevance  Reasonableness 

 
STEP 4 Review of Appraiser’s Analyses, Opinions, and Conclusions 

Develop an opinion 
whether analyses are 
appropriate within the 

context of the requirements 
applicable to that work 

Develop an opinion 
whether the opinions and 

conclusions are credible within 
the context of the requirements 

applicable to that work; and  

Develop reasons 
for any disagreement 

 

STEP 5  Review of Appraiser’s Report 

Develop an opinion 
whether the report is appropriate and 

not misleading within the context of the 
requirements applicable to that work; and  

Develop reasons 
for any disagreement 

 

STEP 6 Development of the Reviewer’s Own Opinion of Value 

When the scope of work includes the reviewer developing his or her own opinion of value* 

 

STEP 7  Reviewer’s Report Consistent with Intended Use 
 

* When reviewing a review report, the scope of work may include the reviewer’s own opinion of the quality of the work that 
was the subject of the report being reviewed. 

Source. Adapted from content in the Uniform Standards of Professional Appraisal Practice (USPAP) and from an illustration 
of the valuation process in The Appraisal of Real Estate, 14th edition. Chicago: Appraisal Institute, 2013, Fig. 4.1, 37. 
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Part 1 Preview 
  

 
 
Assignment Identification and the Cost Approach 

Part 1 begins in application mode. The Oak Street Case Study opens with the reviewer’s 
letter of engagement. That letter will help you and fellow reviewers in the class to identify 
the review problem and determine the initial scope of work. But from that point on the 
analytical process takes over. Part 1 will encompass the entire morning and is largely 
focused on analyzing cost rates, depreciation and land value. Part 2 essentially opens as 
a continuation of Part 1, because it includes an interactive discussion to allow reviewers 
to share their findings, analyses, opinions and conclusions as a result of their work in Part 
1, and also ensure that questions are answered and suggested solutions are explained.     

The case study is a two-stage review assignment that involves a review of another 
appraiser’s work, plus the reviewer’s own opinion of value. The tasks to address in this 
session are Steps 1, 2, and 6 of the Review Process. Once the problem is identified and 
the scope of work is determined, the reviewer’s work for this assignment will begin with 
Step 6—which is the development of the reviewer’s own opinion of value.  

 
Learning Objectives 
To prepare for Part 1, read the following learning objectives, and refer back to them as you 
study this part of the Course Handbook. 

 Identify the review problem and determine the reviewer’s scope of work for a case 
study of a two-stage review assignment. 

 Research and analyze the cost approach section of the case study assignment 
and derive supported findings, opinions and conclusions. 

 Solve Review Reality Check problems that relate to issues revealed in the case 
study and to specific steps within the review process. 

 
 
Learning Tips 
Key point: Some participants may wonder why a review course is dedicating a whole day 
to the analysis of the appraisal portion (i.e., the reviewer’s own opinion of value) within 
the case study assignment. The answer is that most reviewers struggle with developing 
appropriate support in their review opinions and the necessary relevant evidence and logic 
for their findings. Much of the required support in review work involves appraisal concepts 
and techniques. The case study in this course will walk reviewers through the process of 
how to develop credible support by analyzing data at the fundamental level. The process 
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will be challenging. We won’t be using Excel pivot tables and regression, even though they 
are viable analytical tools. Instead, the intent is to focus on what is behind the analytical 
concept that supports a particular adjustment or review opinion. To analyze at that level 
takes time, but it will be productive in enhancing your review skills.  

Self-study quizzes. There are four sets of quizzes in the Course Handbook designed to aid 
in your preparation for the final exam. Since the quizzes are intended for self-study, your 
instructor will not review them in class, although you’re welcome to ask questions after 
you’ve studied the answers that are provided in the Solutions Booklet. 

Solutions Booklet. The instructor will distribute a booklet each day that contains solutions 
to the self-study quizzes. Typically, the booklet is distributed in the afternoon session prior 
to the conclusion of the class. However, your instructor may choose to distribute the 
Solutions Booklets in a different manner. 

Please use the Solutions Booklets as they are intended. The review quizzes and problems 
provided in the Course Handbook will help you to comprehend and also review content 
necessary to pass the final exam. It is in your best interest to check solutions only after 
you have challenged the questions. The review quizzes are aligned with the learning 
objectives and will give you an example of the types of questions you may encounter in 
the final exam. 

Oak Street Case Study Booklet. At the beginning of the class session, the instructor will 
distribute the Oak Street Case Study Booklet and required forms. The booklet contains 
pertinent subject and market information such as field observations, MLS data, maps, 
building sketches and so forth. We can’t provide all the data that you may have access to 
in an actual review, but you will have the information you need as a reviewer. 

The Oak Street Case Study Booklet has its own set of instructions and guidance, so 
please refer to the booklet once the work on the case study begins. 
 

 

 

 

 

 

 

Digging Deeper 
 

Throughout the course, you will notice content that is designated with a book and 
pencil graphic. Treat this material as a resource tool. In some cases, we wanted to 
provide additional content related to a topic. However, you will not be tested on the 
additional information in the final exam. 

Statistical Modeling: Analytical techniques such as linear and multiple regression 
are not presented in this course for two primary reasons. First, the data samples 
used are not truly conducive to statistical analysis, and second, many participants 
may not be familiar with the use of analytical software such as Excel. Even so, you 
are welcome to use statistical analysis, even though its usefulness may be limited. 
All statistical information in the course will be treated as Digging Deeper material. 
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Part 1. 
Assignment Identification and the Cost 
Approach 

I. Preparing for the Case Study  

The Case Study Booklet and its accompanying handouts (Fannie Mae forms) provide 
each participant with the necessary information to complete the primary objective. 
 

Case Study Essentials 

Slow down: The case study is challenging. It will test your appraisal and review abilities. 
The case study requires careful analysis. There is no benefit and no need to speed 
through the materials in order to finish quickly. The process is as critical as the outcome. 

Nothing is hidden: Don’t look for things that are not there and don’t overlook things that 
are obvious or clearly stated. The application of good review techniques and use of 
analytical skills are the primary objectives of the case study.   

Get involved and participate. Don’t work in a vacuum. Enlist the help of fellow reviewers 
at your table area—after all, they are working on the same project. You will receive the 
most benefit if you work as a team to resolve valuation and review problems.  

Support all findings and opinions: Other than statements of fact, each reviewer must 
support his or her analyses, opinions and conclusions. 

A. General guidance 

1. Begin by getting your materials organized. You will need the Oak Street Case 
Study Booklet and Fannie Mae URAR form. Both items are distributed in class 
by your instructor or you may have received them at the registration table. 

2. Part 1 of the course addresses three steps of the review process.  

a. Step 1: Address the five elements in the identification of the problem—or 
alternatively, the elements that can be identified at this point. 

b. Step 2: Determine the reviewer’s initial scope of work. 

c. Step 6: The review assignment includes the development of the reviewer’s 
own opinion of value. The appraisal portion of the review (i.e., Step 6) will 
be the primary focus for Day 1. 
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Oak StreetOak Street

B. Getting ready for the case study 

1. Participants will spend most of Part 1 using the Oak Street Case Study 
Booklet. The course handbook is designed to connect with the case study and 
to present real-world problems (i.e., Review Reality Checks), self-study quizzes 
and a final exam practice test. Your instructor will announce breaks as well as 
pauses in the case study work to address various Reality Check problems that 
relate to specific sections of the case study or the review process.  

2. In Part 4, the Course Handbook provides content on reviewer communication 
with the client and the appraiser whose work is under review. Until that point, 
use the self-study quizzes to prepare for the final exam and be prepared to 
discuss specific Review Reality Check problems when asked by your instructor. 

 
 

Go to Part 1 of the Oak Street Case Study Booklet 

II. Review Reality Check Problems 

 
 

1.1 Review Reality Check  

 

  

 I received a review assignment from an AMC on an FHA case file. How 
should I identify the client and intended users for this assignment? 

What would you suggest to the reviewer? 

 

 The client is the financial institution (or lender). HUD is an intended  

 user if this is an FHA review and not an internal review performed  

 exclusively for the lender. The AMC may, or may not, be an intended   

 user as the AMC may be acting as an agent for the client.   

 Reviewer communication with the client or its agent is necessary to   

 properly identify the client and intended users as part of Step 1 of   

 the review process.  

 
 



 

Appraisal Institute  Review Case Studies—Residential Part 1 – 7 

 

1.2 Review Reality Check  

 

  

 A client has asked me to review a review report. The scope of work 
includes providing a review of the original appraisal report. For this 
assignment do I need to provide my own opinion of value as well? 

What would you suggest to the reviewer? 

 

 This is two-stage review assignment, but may turn out to be a three-  

 stage review. The first is the review of the review. The second stage   

 is the review of the original appraisal report. The third stage   

 depends on whether the scope of work requires the reviewer to   

 agree or disagree with the value opinion in appraisal report under   

 review. If it does, then Step 6 of the review process applies to the   

 assignment.  

   

 STANDARD 3 addresses a review of the review that also includes   

 the reviewer providing a review of the original appraisal report.  

 See SR 3-3 (c) and SR 3-5 (i) as reference.  
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1.3 Review Reality Check  

 

  

 My client requires appraisers on its roster to include the cost approach 
whenever it is appropriate—which often means the reviewer has to decide 
the “appropriateness issue” because USPAP requires the cost approach 
only when it is necessary for credible assignment results.  

Related to this concern are the two check boxes in the Cost Approach 
section of the Fannie Mae 1004 to indicate whether Reproduction or 
Replacement Cost New was used. I know the rates provided in the 
Marshall & Swift Residential Cost Handbook are replacement costs, yet I 
see appraisal reports from time-to-time in which “Reproduction” is 
checked. Why does the appraiser check that box? Should I address this in 
my review report—even though I consider it a trivial error?  

What suggestions would you give the reviewer on these two issues? 

 

 Regarding the first issue, higher depreciation applied to the   

 property improvements indicates less reliability in the cost approach.  

 The point of when it crosses the “credibility” threshold is a  

 judgment call made on a case-by-case basis. Second, reproduction  

 cost and replacement cost are essentially equal in newer properties.   

 Reproduction cost becomes an issue when the building components of   

 the improvements are no longer available or common in building   

 practices. Generally, when replacement cost is distinctly different   

 than reproduction cost, the cost approach is probably at the   

 credibility threshold. However, some assignments such as historic   

 residences require reproduction in lieu of replacement cost.  
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1.4 Review Reality Check  

 

  

 I’m reviewing the cost approach in appraisal report. The cost analysis is 
based on data from Marshall and Swift’s Residential Cost Handbook. There 
are two items in the cost analysis which I question. This first is the 
entrepreneurial incentive and whether the appraiser considered it or not. 
The second item is a brokerage commission when the transaction 
involves a resale of an existing property—and assuming properties in the 
area are typically sold through real estate brokerages. Shouldn’t these 
cost items be addressed in the cost approach? 

What would you suggest to the reviewer? 

 

 Inclusion of the entrepreneurial incentive is one of the steps in the   

 cost approach. In residential properties it may be difficult to  

 identify and it is specific to the improvements rather than the site.   

 If the appraiser can quantify entrepreneurial profit in the market, it   

 should be addressed as a separate line item. If not, the appraiser   

 may need to comment whether the entrepreneurial incentive is   

 reflected in the cost estimate (as a line item) or in the cost rates.  

 Marketing costs such as brokerage fees are an indirect cost and are  

 not included in the base cost provided by Marshall and Swift. If they   

 are common in the market for the appraised property, the brokerage   

 fee should be added to the costs. This excludes the land value since   

 it is a market-derived estimate that includes the brokerage fee,  

 assuming such fees are characteristic of the market.  

 
  



 

Part 1 – 10 Appraisal Institute  Review Case Studies—Residential 

 
 

1.5 Review Reality Check  

 

  

 I’m reviewing an appraisal report in which an older residence is located on 
a property that is adjacent to a wetlands area. As part of my review, I 
contacted the environmental coordinator at the municipality. She said the 
wetlands area has not been delineated, but it is generally considered a 
high quality wetland that requires fairly extensive setbacks that might 
affect the existing improvements. The appraisal report notes the presence 
of the adjacent wetlands area and in particular the positive view amenity, 
but there is no further discussion in the appraisal report. I’m uncertain if 
the potential setback lines affect the value of the property since the 
wetlands have not been delineated. How I should address this issue in 
my review report. 

What would you suggest to the reviewer? 

 

 The reviewer should be aware that Fannie Mae might not purchase or   

 securitize a mortgage on a property that is subject to land-use   

 regulations, which would include wetland laws. The setback lines or   

 other provisions may prevent the reconstruction or maintenance of   

 the property improvements if they are damaged or destroyed.   

 Because the wetlands are not delineated, the extent of how the   

 property value might be affected is unknown. The issue should be   

 addressed in the review report to at least alert the client of the   

 potential effect on value. The reviewer’s conclusions should include   

 an extraordinary assumption specific to this issue.  
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1.6 Review Reality Check  

 

  

 The residence in the appraisal report under review is on 10 acres. The 
comments in the report indicate this is an oversized lot for the 
neighborhood, but not for the market area. All the comparable sales were 
outside the neighborhood boundaries. The property has public utilities, so 
I’m wondering if the site should be considered for excess land. How 
should I handle this in my review report? 

What would you suggest to the reviewer? 

 

 To some extent, the answer depends on who the client is. If this is a   

 review of an FHA case file, HUD considers excess land as that which   

 is not needed to serve or support the existing improvement.  If the   

 10 acres truly qualifies as excess land rather than surplus land, FHA   

 would want the appraiser to value the property under a hypothetical   

 condition and exclude the excess land. In contrast, Fannie Mae   

 considers it acceptable practice to appraise only a portion of the   

 total property site. Even in an FHA assignment, the reviewer must   

 consider whether the larger size lot is typical of the market area. If   

 it is, the FHA guidance on excess land may not apply.  

   

   

   

 
  



 

Appraisal Institute  Review Case Studies—Residential Part 1 – 13 

 

  

Review Part 1 
  

Learning Objectives 

Now that you’ve completed Part 1, you should be able to 

 Identify the review problem and determine the reviewer’s scope of work for a case 
study of a two-stage review assignment. 

 Research and analyze the cost approach section of the case study assignment 
and derive supported findings, opinions and conclusions. 

 Solve Review Reality Check problems that relate to issues revealed in the case 
study and to specific steps within the review process. 

Terms and Concepts to Remember 

Age-life method 

Cash equivalency 

Cost-related adjustment 

Direct and indirect costs 

 

Entrepreneurial incentive 

Entrepreneurial profit 

Market-extraction 

 

Qualitative support 

Quantitative support 

Relative comparison 
analysis 
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Self-Study Review Quiz 
This multiple-choice quiz is intended to enhance your self-study time and provide a review 
of Part 1 content. This is a “closed book” quiz. Choose the most correct answer. 
 
Important Note: Some questions in this quiz assume general knowledge that all 
appraisers and reviewers should possess prior to taking this course. Therefore, if you 
have difficulty on specific questions, it may suggest that you need to brush up on your 
knowledge of basic appraisal principles. Even so, don’t be overly concerned as the 
Solutions Booklet includes explanations of how math questions were solved. Remember 
that you can always approach your instructor for additional assistance.  

1. What is the analytical process for a reviewer when the work under review involves 
a purchase and the review package includes a copy of the sales contract? 

 A. The reviewer must perform a legal analysis to ensure the sales contract is 
complete and valid.  

 B. The reviewer should not analyze the sales contract, but instead review the 
appraisal report to verify that the appraiser analyzed the sales contract. 

* C. The reviewer verifies the accuracy of the factual information and that the 
appraiser’s analysis of the sales contract addresses all relevant issues 
that may affect the value opinion.  

 D. The reviewer must read the contract to ensure that the contents did not 
bias the appraiser’s value opinion. 

2. A reviewer received an FHA case file from an appraisal management company that 
regularly assigns reviews for Westfall Bank. Generally, how should the reviewer 
analyze the identification of the client and other intended users in the review 
assignment?   

* A. Westfall Bank is the client and HUD is an intended user. The appraisal 
management company may, or may not, be an intended user.  

 B. The appraisal management company is the client and Westfall Bank is an 
intended user. 

 C. Westfall Bank and the appraisal management company are co-clients and 
both are intended users. 

 D. The appraisal management company is the client and sole intended user. 
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3. Which of the following examples best illustrates a three-stage review assignment? 

 A. A review that includes the reviewer’s own opinion of value, plus the direct 
communication of the results of that opinion to the client and the appraiser 
who performed the original appraisal report. 

 B. A review of three separate appraisal reports that involve the same property. 

* C. A review of a review report that includes the reviewer’s own review opinion 
of the original appraisal, plus the reviewer’s opinion of value of the 
property that is the subject of the appraisal report. 

 D. A review plus an appraisal by the reviewer if the reviewer disagrees with 
the value opinion in the appraisal report. 

4. A member of a review group that you supervise is working on a number of 
appraisal reports involving a large construction project. The reviewer asked about 
the difference, if any, in entrepreneurial incentive when compared to 
entrepreneurial profit. What is the best explanation?  

 A. There is no difference between entrepreneurial incentive and 
entrepreneurial profit as they essentially measure the same thing. 

 B. Entrepreneurial profit is a hard (or direct) cost, whereas, entrepreneurial 
incentive is a soft (or indirect) cost. 

* C. Entrepreneurial profit is the difference between the total costs of 
development for a property and the market value after completion, 
whereas, entrepreneurial incentive is the amount a developer expects to 
receive for providing coordination expertise in a construction project.  

 D. Entrepreneurial profit includes the developer’s overhead, profit margin and 
business risk in the building project, whereas, entrepreneurial incentive is 
an economic inducement dependent on the agents of production. 

5. A reviewer is analyzing an appraisal report involving a renovation project. The 
reviewer’s initial analysis estimated cost of the project at $140,000, but market 
evidence indicates that the project would just add 70 percent of its cost to the 
value of the property. Real estate brokerage fees are common in the neighborhood 
and average six percent. Based on this information, what is the indication of the 
reviewer’s initial analysis as to what the renovation project might add in value? 

* A. $104,255  ($140,000 x 0.70 = $98,000 / 0.94) 
 B. $103,880 

 C. $98,000 

 D. $102,083 
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6. The current cost of the improvements on a rural property is estimated at 
$545,340. The appraiser states in the appraisal report that the actual age is 15 
years, but the county records indicate it is 19 years. If the reviewer agrees with 
appraiser’s estimate of 80 years for the residence’s economic life, what is the 
annual percent of depreciation? 

 A. 23.75% 

 B. 18.75% 

* C. 1.25% (1 / 80 = 0.0125 or 1.25%) 
 D. 1.58%  

7. An appraisal report states the total life expectancy of the subject’s residential 
improvements is 80 years. The reviewer carried out a market extraction and found 
that annual depreciation for the subject is 1.3% per year of actual age. Based on 
the reviewer’s findings, what is your conclusion?   

 A. A conclusion cannot be reached on this without knowing the actual age of 
the improvements.  

 B. The life expectancy of 80 years is not reasonable because the reviewer’s 
market extraction process indicates 125 years.  

 C. The life expectancy of 80 years is not reasonable because the reviewer’s 
market extraction process indicates 102 years. 

* D. The life expectancy of 80 years is reasonable because the reviewer’s 
market extraction process indicates 77 years. (1 / 0.013 = 76.9) 

8. Identify the three most viable land valuation procedures used for analyzing 
residential properties?  

 A. Market extraction, sales comparison, and land residual. 

* B. Sales comparison, market-extraction, and allocation. 

 C. Sales comparison, ground rent capitalization, and market extraction. 

 D. Linear regression, sales comparison, and land residual.  
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9. The appraisal report under review has the site value at $150,000. The current 
replacement cost of the improvements is $385,000. If the appraiser estimated 
the total economic life expectancy at 90 years on this newly constructed residence 
and the remaining economic life at 60 years due to a negative external factor, 
what is the indicated value using the cost approach?  

* A. $406,667 (60 / 90 = 0.667 x $385,000 = $256,667 + $150,000) 
 B. $278,334  

 C. $356,667 

 D. $427,500  

10. In the first step of the review process, what is critical to identify in the reviewer’s 
conclusions and opinions of another appraiser’s work? 

 A. The reviewer’s opinions and conclusions are retrospective compared to the 
appraiser’s effective date. 

 B. The reviewer must identify the effective date of the reviewer’s opinions and 
conclusions of quality in the work under review. 

 C. The reviewer’s opinions and conclusions must be based on the version of 
USPAP in effect on the effective date identified in the work under review. 

* D. The reviewer must Identify the intended use of the reviewer’s opinions and 
conclusions. 

11. What is true of driveways, walkways, retaining walls, and inground swimming pools 
related to a reviewer’s analysis of the cost approach in the work under review?  

 A. These components must be included and depreciated at the same rate as 
the main residence. 

* B. These are contributory site improvements that should be treated separately 
from the main structural improvements of the residence. 

 C. These site improvements always require higher depreciation due to 
functional obsolescence. 

 D. The reviewer must ensure that no value was assigned to them in the value 
of the property that is the subject of the work under review.  
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12. During a reviewer’s analysis of the cost approach involving a newly constructed 
property, how should the reviewer address indirect cost components that were 
included by the appraiser?  

* A. Indirect costs should be included if the costs are typically included in new 
construction projects and reflected in the market for similar properties. 

 B. The reviewer must identify all indirect costs and exclude them from the 
cost approach.  

 C. The reviewer must include indirect costs for all components included by the 
builder for the property under review. 

 D. The reviewer must itemize all indirect cost components so that they can be 
depreciated separately. 

13. When the work under review has a preset scope of work that is printed on the 
appraisal reporting form, what must the reviewer consider? 

 A. Whether the scope of work actually performed is the same as what is 
prepended on the form. 

 B. There might be additional scope of work components identified by the 
appraiser in other sections of the report. 

* C. All of the listed answers are correct. 

 D. Whether the scope of work should have been expanded in order to ensure 
credible assignment results.  

14. The work under review has a large lot that is uncommon for the neighborhood. 
What type of analysis should the reviewer watch for in the appraisal report? 

 A. That the appraiser performed an oversized lot analysis to measure the 
functional obsolescence to the large parcel size. 

 B. The appraisal report must include sales of large lot properties even if 
located some distance away from the property. 

* C. An analysis that addresses the possibility for excess land and whether the 
appraiser made the correct conclusions based on market evidence. 

 D. That the highest and best use includes an analysis addressing that the 
property may have another potential use.  
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15. The review assignment requires the appraiser to accept the property description 
data presented in the appraisal report as factual. How should the appraiser 
address that information in the review report based on Step 1 of the review 
process?  

 A. The reviewer must use a hypothetical condition to accept the property 
description data. 

* B. This is an assignment condition and the data is accepted based on an 
extraordinary assumption. 

 C. This is part of the intended use and purpose of the review assignment. 

 D. The reviewer must still verify the data, even if minimally, to ensure that it is 
accurate.  

 

Review quizzes are intended to be taken during your personal study time. Suggested 
answers are found in the Solutions Booklet 
  



INSTRUCTOR NOTES 
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Part 2. Cost Approach Findings and Sales Comparison Approach  
(205 minutes + two 10-min. breaks) 
 
 
Cost Approach Findings 

Upon returning from the lunch break, the 
first task is to engage the whole class in 
a discussion to address the results of the 
reviewer’s research, analysis and 
conclusions during the morning session.  

Inform the class to return to the course 
handbook for the discussion as indicated 
on the PowerPoint slide. The case study 
booklet also directs participants to do 
the same on the opening page for Part 2. 
At this point in the course the reviewers 
at each table group should have 
completed the cost approach and are 
now ready to discuss their findings.  

General guidance. The instructor has up 
to 60 minutes for the discussion. The 
course handbook outlines how the whole 
class discussion should be presented. 
Some of the content is in the Preview to 
Part 2. 

Participants will gain the greatest benefit 
if they share their URAR form that has 
their results with another reviewer in the 
class. This should be someone that they 
did not work with during the morning 
session. By sharing their report, 
reviewers will see another viewpoint and, 
in essence, review another reviewer’s 
work. You can’t force class members to 
share their work during the discussion 
session, but you can certainly encourage 
them to do so. 

Analytical topics to address. The course 
handbook presents six questions to help 
get the discussion process started. 
These are simply suggestions and the 
instructor can add their own discussion 
issues. The primary task is to address 

the outcomes from the current cost 
estimate, land analysis, depreciation 
estimate, and final numbers filled in on 
the URAR form in the case study booklet.  

In regards to that last component, the 
PowerPoint allows the instructor to go 
through our suggested figures. This 
should be the last test to go through with 
the class before moving on to the sales 
comparison approach. It is important to 
emphasize that the presented numbers 
are simply another reviewer’s viewpoint 
(such as the supervisory reviewer). The 
purpose of providing the figures is to 
ensure that participants have not 
overlooked a significant issue in their 
cost analysis work. 

Before heading back to the Oak Street 
Case Study Booklet, there is a PowerPoint 
slide that presents Steps 1, 2, and 6 of 
the Review Process. This is a good time 
to remind the class that as a result of 
working through Step 6 right after Step 2 
is that the review will proceed more 
efficiently for the other step in the 
process. It is also important to note that 
there is nothing unusual in performing 
Step 6 after completing Steps 1 and 2 of 
the Review Process. 

Prior to the first afternoon break the 
instructor should take the class through 
the first two Review Reality Check 
problems.  

2.1 Review Realty Check. This RRC 
problem addresses an appraisal report 
with a deficient highest and best use 
analysis. In the discussion of this 
problem, it would be helpful to remind 
the class of review fundamentals. In Part 
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8 of the Handbook for Review Theory—
Residential there is a discussion of how 
a reviewer “removes” from the 
appraiser’s report the part the reviewer 
cannot accept, thereby creating a hole in 
the report, which the reviewer must then 
fill with his or her own data and 
analyses. 

Doing good analytical work today in Step 
6 of the Review Process will help 
reviewers in the class to identify the 
potential holes the next day when they 
begin reviewing another appraiser’s work 
on the same property. 

2.2 Review Realty Check. The topic for 
this RRC problem might prove helpful as 
the reviewers begin their work on 
analyzing the neighborhood for the Oak 
Street Case Study. It is a straightforward 
problem that addresses public park land 
and how it should be treated in the 
neighborhood section of the URAR. 

First Afternoon Break. After completing 
the RRC problems, the class can take a 
10-minute break. Upon their return, class 
should begin working in the case study 
booklet in Part 2. 

Reviewer’s Opinion of Value – 
Continued 

Neighborhood and Property Description. 
With the cost approach behind us the 
reviewers in the class can now begin the 
analysis for completing the sales 
comparison section. The case study 
booklet presents background information 
about the neighborhood and market area 
as well as descriptive information about 
the property that is the subject of the 
appraisal report under review. 

A good amount of the descriptive data 
about the improvements is already 
prefilled on the reviewer’s URAR and 

Market Conditions Addendum (1004MC). 
These forms were distributed to the 
class during the morning session. The 
1004MC form contains limited content 
that is necessary for the reviewers to 
understand the market conditions.  

The information in the Oak Street Case 
Study Booklet about the neighborhood 
and property description is self-
explanatory for the most part, so we will 
jump ahead to the sales comparison 
approach and the selection of the 
comparable sales. 

Sales Comparison Approach. The case 
study booklet provides the necessary 
instructions for this analysis. The URAR 
form presents the comparable sales in 
the same order that they appear in the 
case study booklet. The purpose of 
having the sales preprinted on the form 
is that it makes it easy for everyone to 
refer to a sale (or comp) without the 
needing to provide the street address. 

Participants may identify their ranking 
order for the sales by simply writing a 
number on the form next to the sale. 

Each reviewer should plan on studying all 
six comparable sales. After they’ve done 
that, then they can choose three sales 
that they deem most comparable to the 
subject property. If there is time, the 
reviewer should attempt to adjust all six 
sales. This is the primary method to 
understand the comparability of the 
sales. The reality is that most appraisers 
would find any of these sales well suited 
for comparability to the subject property.  

It should be assumed that these are the 
best sales available that were located in 
the subject’s identified neighborhood. So 
this is a given of this case study that is 
not subject to debate. Other sales can 
be assumed to be either more dated or 
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located in competing neighborhoods. The 
bottom line is that these are the sales 
we are going to use.  

Comparable Sale Selection and Analysis. 
After the six sales have been studied, 
the reviewers in the class should 
prioritize their selection down to the best 
three. Once that is settled, reviewers can 
begin analyzing the data provided in the 
case study booklet to derive adjustments  

All adjustments used by the reviewers 
should be supported by market data or 
supported through the use of additional 
evidence and logical explanation.  

Eight of the adjustments can be derived 
from pairing sales. The case study 
booklet contains data on 12 sales for 
that purpose. Note that these 
are different sales than the six MLS 
sales available for the sales comparison 
analysis grid. Moreover, additional data 
is available to derive cost-related 
adjustments. Reviewers in the class may 
wish to use whatever quantitative and 
qualitative adjustment techniques they 
find helpful in their analysis—but the 
adjustments must be supported in some 
reasonable manner. Adequate support 
can also mean that some adjustments 
require the reviewer to walk through an 
explanation of how the adjustment was 
derived using reasoned logic.  

Paired Data Analysis. The assumption is 
that reviewers should know how to pair 
sales to derive adjustments. However, 
the reality is that some participants are 
going to struggle in this process. 
Therefore, it is appropriate for the 
instructor, in the role of a supervisory 
reviewer, to provide individual assistance 
on some of the pairings. In some cases 
a whole table may need with the 
analysis.  

There are no written solutions for the 
participants to indicate the appropriate 
matchups for the paired sales and how 
the adjustments were derived. So be 
ready to provide individual assistance.  

To assist you in providing guidance to the 
class, here are the suggested pairings 
you may use when assisting individuals 
at various table areas.  

• Sales A and F are exactly alike 
except for age. This is likely the 
best pair to begin the analysis. 

• Sales A and G may be paired to 
analyze the adjustment for the 
half bath. 

• Sales A and D may be paired to 
analyze the adjustment for GLA. 

• Sales C and G may be paired to 
analyze the adjustment for the 
difference in the number of 
garage stalls and it is specific to 
comparing a 2-car to a 3-car 
garage. 

• Sales F and J may be paired to 
analyze the adjustment for 
masonry fireplace as compared to 
a property that has no fireplace. 

The site feature adjustments have 
already been previously identified when 
participants worked on the analysis of 
the land value. Nonetheless, reviewers 
should verify that these particular sales 
also support the previously identified site 
feature adjustments. Be aware that the 
following pairing process should be done 
in sequence.  

• Sales K and L may be paired to 
analyze the adjustment for traffic 
influence. 
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• Sales H and K may be paired to 
analyze the adjustment for the 
larger lot size. 

The last adjustment to identify is seller 
concessions. This one might prove to be 
difficult for participants to analyze. In this 
case the market is indicating that seller 
paid-points are adjusting at 80% of what 
it would be if calculated on a dollar-for-
dollar basis, which is an interesting way 
to analyze it from a market perspective.  

Is best to be the adjustment for seller 
concessions as a last set of pairings. In 
other words, all the other adjustments 
have been identified except seller 
concessions.  

The data includes 3 sales with seller-paid 
points to be analyzed. The place to start 
is with Sales B and L. Then pair Sales E 
and J. Finally, pair up Sales I and L. 
Other sales may be analyzed in lieu of 
the suggested pairings identified here.  

On Day 2, the opening discussion for the 
sales comparison approach findings will 
include PowerPoint slides that will 
provide samples of pairings. One of 
those slides will be a step-by-step 
process of how the adjustment for seller 
concessions were derived. 

Derived Market Adjustments. Reviewers 
should use the blank spaces in the case 
study booklet to indicate their market 
adjustments from the paired data 
analysis. Adjustments provided by 
participants may be in a range rather a 
single point number or percentage. The 
solutions provided in the instructor’s 
version of the case study booklet are not 
provided in the solution’s booklet. So 
remember that there is no need to push 
reviewers toward a “correct” solution. 
You can provide guidance, but the 
adjustments that participants derive will 

be what reviewers will use in their 
analysis of the subject appraisal report 
for Part 3 on Day 2. 

Cost-related adjustments. The case 
study booklet includes some additional 
adjustments based on information that 
was provided in the morning session on 
the cost approach. Participants could 
derive these numbers on their own, but 
they are provided in this section of the 
case study booklet as a convenience. 

Adjusting the Sales on the URAR. After 
participants have derived the various 
adjustments, the actual process of 
adjusting out the comparable sales will 
move along quickly. 

The sales adjust in a straightforward 
manner. Some reviewers in the class 
may adjust for additional features. But 
they may run into the fact that there is 
no identifiable market support for certain 
quality attributes. Therefore, the best 
approach might be to address such 
features in the reconciliation process. If 
some reviewers make an adjustment for 
certain features, and they can provide 
adequate support through a reasoned 
explanation, that is acceptable.  

Comparable Sale 2 requires traffic 
adjustment. We use $18,300 for this 
adjustment, but many reviewers in the 
class may have a smaller adjustment. 
Proper technique is to understand that 
the 6.25% traffic influence applies to the 
price the property would have sold for 
without the presence of the external 
factor. Therefore, the existing sale price 
should be divided by 0.9375 in order to 
ascertain what the property would have 
sold for without the traffic influence. The 
calculations are: 

$273,900 / 0.9375 = $292,160.  
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$292,160 x 0.0625 = $18,260, or 
rounded to $18,300. 

Each comparable sale has about seven 
to nine adjustments, which is on the high 
side. It might be useful to point out that 
fact to the class and remind participants 
that the case study is designed to 
enhance review skills, and working 
through a lot of the adjustments aids 
that process. This is an educational 
endeavor.  

Second Afternoon Break should come 
about 70 minutes after the earlier 
afternoon break—and this is the last 
break of the day. Figure into your timing 
for this break that you should ask the 
class to pause in the case study and 
address the next to RRC problems. 

2.3 Review Reality Check. Reviewers are 
often faced with discrepancies in the site 
size of the property that is the subject of 
the appraisal report under review. 
Sometimes approves out to be a moot 
point because the appraiser selected 
sales that reflect the same land site 
characteristics. However, the reviewer 
has to be careful if the comparable sales 
do not reflect the land characteristics in 
the subject property. 

2.4 Review Reality Check. Reviewers 
dealing with GLA issues in certain split-
level residences is a common headache. 
The solution to this problem presents a 
reasonable approach to resolving the 
issues. 

Concluding to a value opinion. There is 
one more session for participants to 
wrap up the sales comparison approach. 
The instructor will need to check with the 
various table groups to ensure the 
reviewers are completing the 
adjustments in the sales comparison 
approach and also discussing their 

findings with the other reviewers seated 
around them. 

This is the last session of the day and 
the sales comparison approach will not 
be discussed I the whole class until the 
next morning, in Part 3. 

As the time gets closer to the end of the 
day, participants should have carried out 
all the necessary analyses in the sales 
comparison approach. Decision time now 
arrives. Participants will need to 
conclude a value opinion for the property 
that is the subject of the review 
assignment.  

The good thing about this last process 
taking place at the end of the day is that 
participants who are behind in their 
analyses can take it on as a homework 
project. Some participants simply work at 
a different pace and this allows them to 
get caught up prior to the next session. 

Go over with the whole class everything 
that they worked on in their groups to 
this point. That discussion, plus the RRC 
problems in Part 2, will take the rest of 
the day.  

There is one last RRC problem to be 
addressed before doing the final review 
for the session. If short on time, RRC 
problem can be assigned as self-study. 

2.5 Review Reality Check. This problem 
addresses sales concessions and an 
appraiser’s faulty understanding of the 
guidance presented in the URAR. 

Review and Q & A. Questions and 
answers should be not cover issues that 
will be discussed in the opening session 
of Day 2. The review and Q & A here 
might address the schedule for the next 
day and how to prep for the exam during 
self-study time. Along that line, this is a 
good time to remind participants to work 
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on the self-study quiz questions found in 
the review section of Part 1. 

If you have not done so already, be sure 
to distribute the Solutions Booklets to 
the class before dismissing for the day.  
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Part 2 Preview 
  

 
 
Cost Approach Findings and Sales Comparison Approach 

This session begins after the lunch break. Participants should have now worked through 
the data on the cost approach. Part 2 begins with a whole-class discussion of the 
findings, analyses, opinions and conclusions that were derived in Part 1 of the Oak Street 
Case Study. An essential component of the learning process is to realize how other 
reviewers in the class analyzed the various components of the case study and then 
compare the analyses to your own findings and conclusions. In many instances, you may 
discover that the analytical procedure you pursued on a particular component is confirmed 
as the best approach to solving the issue. In other instances, you may find that others in 
the class uncovered a different pathway to solve the problem that results in higher 
credibility or perhaps efficiency.  

The opening discussion session will take some time. After that, the primary task for Part 2 
is to analyze the selection of comparable sales and the adjustments for the comparable 
sales. In order to analyze the sales a reviewer must have an understanding of the market 
area, neighborhood, and competing properties located in the neighborhood in which the 
appraised property is located.  

 
Learning Objectives 
To prepare for Part 2, read the following learning objectives, and refer back to them as you 
study this part of the Course Handbook. 

 Compare and evaluate the analytical procedures connected to the cost approach 
portion of the case study assignment and discuss these findings with fellow 
reviewers in the class. 

 Research and analyze the sales comparison approach section of the case study 
assignment and derive supported findings, opinions and conclusions. 

 Solve Review Reality Check problems that relate to issues brought up in the case 
study. 

 
 
Learning Tips 
In the opening discussion session participants have a significant opportunity to enhance 
their review skills. By now, you should have completed the cost approach as part of Step 
6 of the review process. Receiving constructive feedback on your work endeavor is a 
helpful process to every reviewer. One way to gain the most benefit is to share your 
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analytical work with a fellow reviewer as the instructor leads the discussion and proceeds 
through the various processes step-by-step. Sharing your work in this manner is 
encouraged rather than required. The easy way to do this is to exchange URAR forms with 
an individual at your table area or a reviewer at an adjacent table area. This 
would exclude a team member that you directly worked with during the morning session. 
The goal is to have an independent set of eyes looking at your work.  

If you decide to exchange your work with another reviewer, it will work best if you sit near 
each other during the whole-class discussion session. Under this set up you will have the 
opportunity to view another reviewer’s work, yet be able to easily look over and see the 
URAR that you worked on. Again, it is best to share your work with another reviewer in the 
class that was not your team member partner. This will maximize the benefits received in 
the course—which is all about review.  

Sales comparison approach. When you begin work on this approach, one of the early 
tasks is to select the best sales for comparison. Remember that proper selection of 
comparable sales is a significant analytical tool that should not be treated lightly. Take 
the time to review and analyze the sales. The six sales available for the selection process 
are generally good comps that almost any appraiser would be happy to have. Thus the 
objective is to select the best sales based on whatever criteria you determine. 

Adjustments used in the sales comparison approach must be supported, so keep that in 
mind as you make your adjustments that lead to an indicated value for each comparable 
sale. Once you have your three sales fully adjusted, you are welcome to adjust the other 
sales if there is sufficient time. However, be careful about working ahead of your fellow 
reviewers at your table area. The greatest benefits will come by working with you and your 
table group and team members. 

A whole-class discussion of your findings, analyses, opinions and conclusions relative to 
the sales comparison approach will be carried out at the start of Day 2.  

Looking ahead to part 3. The case study is the core of this course and the prerequisites 
for Case Studies require each registrant to be familiar with the course materials from 
Review Theory so it can be applied and practical ways to enhance your review skills. 
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Oak StreetOak Street

Part 2. 
Cost Approach Findings  
and Sales Comparison Approach 

I. Cost Approach Findings 

The Preview to Part 2 includes suggestions in the Preview, and particularly 
in the Learning Tips, on how to gain the most benefit from the discussion 
session. If you have not read the Preview to Part 2, please do so before 
proceeding further.  

A. General guidance. 

1. This is a whole class discussion that will be moderated by your instructor. The 
objective is to walk through the analytical issues that participants confronted 
in Part 1 and learn how other reviewers in the class tackled the issues. 

a. This process will have similarity to what each table area may have already 
carried out. In other words, while working through the various analytical 
processes in Part 1, the reviewers at your table area should have 
discussed the problems and issues that arose during Part 1. 

b. The discussion now expands to the whole class. This will allow more 
viewpoints and suggestions to be presented. 

2. After a particular issue or analytical process is discussed by the class, your 
instructor may elect to provide his or her opinions (or not), but the aware there 
is no “ideal” or “correct” solution to the case study.  

a. What you have determined during your analyses, is what you will use during 
the remainder of your review work. Remember that review opinions are 
opinions, and hopefully yours are credible. 

b. As part of the discussion process, the instructor may elect to walk through 
the analytical procedures of the case study that required calculations. This 
is to ensure correct methodology was used, even though conclusions may 
differ to some extent. 

3. During the discussion process, you may evaluate and defend or critique 
various analyses, opinions and conclusions presented. All is fair game in this 
discussion.  
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Oak StreetOak Street

4. Questions, comments, and your participation and interaction during discussion 
session should always be done in a courteous and professional manner. The 
goal is to help your fellow reviewer present appropriate analyses and solutions 
that lead to the most credible opinions and conclusions. 

5. The instructor (i.e., review supervisor) is responsible for opening the 
discussion session and providing any additional instructions. 

B. Analytical topics to address during the discussion session. 

1. What issues did you uncover in Step 1 while identifying the review problem? 

2. What critical issues did you find in the letter of engagement and the sale 
contract? 

3.  What was the outcome of your analysis of the cost new for the residence? 

4. What was the outcome of your land sales analysis, including the extracted 
sales? The results should be written in your case study booklet.  

5. What was the outcome of your extracted depreciation and as well as using the 
age-life method. What was your estimate of the total economic life? 

6. What numbers did you insert in the URAR cost approach? 

II. Sales Comparison Approach 
 

 
Go to Part 2 of the Oak Street Case Study Booklet 
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III. Review Reality Check Problems 
 

 

2.1 Review Reality Check  

 

  

 I’m reviewing a property that has two contiguous building sites of about 
the same size. Each has its own legal description and property tax 
identification number. A large residential dwelling is located on the one 
site, and a swimming pool and detached garage is located on the second 
site. The appraisal report states the highest and best use is the present 
use. All the comments in the report treat the property as if it were one 
site with one address and there is no further discussion in relation to the 
highest and best use of the site(s) as vacant or improved. The review 
assignment requires that I provide my own value of value. 

What would you suggest to the reviewer in this assignment? 

 

 It is possible that the highest and best use is the present use.  

 However, it appears the appraiser did not undertake a highest and  

 best use analysis to make that determination. The second site may  

 be excess land, but that is not a given. The highest and best use  

 analysis should identify whether the existing improvements of the  

 swimming pool and detached garage should be demolished and   

 removed. There is also the possibility that the property may be   

 more valuable as one entity. In other words, the value of both parcels   

 as vacant and ready to be used as one entity may be its highest and   

 best use. A proper HBU analysis is a “hole that needs to be filled” by  

 the reviewer because the analysis is deficient in the appraisal report.  
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2.2 Review Reality Check  

 

  

 I’m looking at the Neighborhood section of the URAR appraisal report that 
I’m reviewing and half of the identified neighborhood is public park. Under 
Neighborhood Characteristics how should I review what the appraiser has 
reported as built-up if the land in the other half of the neighborhood is 
only 60 percent improved? 

What would you suggest to the reviewer? 

 

 The term “built-up” applies to developable land that is available. The  

 public park is developed land that is not available. So the public park  

 is not considered in the “built-up” analysis. In the Neighborhood   

 Characteristics, the reviewer should consider the land available as   

 the remaining half that is not public part and it should be reported   

 as 25 to 75% built-up.  
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2.3 Review Reality Check  

 

  

 The property under review borders a small lake. The appraiser states in 
the site section that the size of the property is 2.27 acres and the given 
dimensions match up to that size. But as I look at the aerial photos of the 
site, it appears smaller than the acreage indicated on the report. The MLS 
and public records from the county offices indicate it is 2.27 acres, and it 
is likely the appraiser took the lot size directly from the assessor’s data. 
When I measured the property and calculated the size to the shoreline, I 
get 1.43 acres. I think my calculations are correct, but how do I challenge 
the appraiser’s data when it matches with other data sources? 

What would you suggest to the reviewer in this assignment? 

 

 It is likely that the site boundary extends into the lake such that a   

 portion of it is under the water. The water level of the lake may   

 change from year to year, but a portion of the site may always be   

 under the water. It appears the appraiser may not have been aware   

 of that fact. The critical issue is the comparable sales. If they are   

 of similar size in the upland area to the subject and the remainder   

 of their site area is partially under water, the valuation may be   

 sufficiently supported in the appraisal. However, if the comparable   

 sales are of similar size (i.e. 2.27 acres) and no portion of their land   

 is under water, the valuation adjustment of those comparable sales   

 may be flawed. This is a test of reasonableness based on data in the   

 site section.  
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2.4 Review Reality Check  

 

  

 I’m working on an appraisal report of a five-level split. The appraiser has 
included the finished area of a level that is partially below grade in the 
GLA. It gets confusing because part of the same level has unfinished 
space. The lowest level of the split is treated as basement and it had no 
finish on that level. So basically, the appraiser treated all finished areas 
as GLA and the unfinished areas as basement. When I looked at the 
sales comparison analysis, two of the comps are five-level splits and the 
appraiser treated the GLA in the same manner. However, the third comp 
was a bi-level in which the lower level was nearly 100% finished. For this 
comp, the appraiser used all the finished area has GLA and there is 
essentially no basement. It seems to me the appraiser’s approach to the 
GLA is all wrong. 

What would you suggest to the reviewer in this assignment? 

 

 If all three comps were like the subject in the GLA, the appraiser   

 may get by with this incorrect method of calculating the GLA.   

 The reason would be that the comps are treated in the same manner.   

 However, in this case the third comp should not be used at all. The   

 reviewer will need to find another multi-level split that matches up   

 with the subject and comps 1 and 2. The GLA should be based on the   

 area that is above ground and adjustments can be made for finished   

 levels below grade. The reviewer may need to expand the market   

 area in order to find the additional comparable sale. The review   

 issues are accuracy and appropriateness as the appraiser did not   

 properly calculate the GLA and also used an inappropriate comp.  
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2.5 Review Reality Check  

 

  

 I’m having some issues with how an appraiser has analyzed seller 
concessions in the report I’m reviewing. In the appraiser’s comments, he 
states that the definition of market value on the URAR indicates that no 
adjustments are necessary for those costs which are normally paid by 
sellers as a result of tradition or law in the market; these costs are readily 
identifiable since the seller pays these costs in virtually all sales 
transactions. The appraiser also comments that the same definition also 
states that any adjustment should approximate the market’s reaction to 
the financing or concessions based on the appraiser’s judgment. 

Based on that information the appraiser concludes that sellers are 
typically paying six points as a concession and this is accepted in the 
market. All of the comparables used in the appraisal report don’t have 
seller-paid concessions higher than six points and thus no adjustments 
were made to bring them to cash equivalency. Is this appraiser’s 
explanation acceptable? 

What would you suggest to the reviewer? 

 

 The appraiser’s explanation is a distortion of what Fannie Mae states   

 in the guidance to the definition of market value. First, Fannie Mae   

 guidance in the market value definition must be interpreted based on   

 the guidance Fannie Mae publishes in its Selling Guide. Second, the   

 seller concessions need to be adjusted to reflect what the   

 comparable properties would sell for without the concessions.  
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Review Part 2 
  

Learning Objectives 

Now that you’ve completed Part 2, you should be able to 

 Compare and evaluate the analytical procedures connected to the cost approach 
portion of the case study assignment and discuss these findings with fellow 
reviewers in the class. 

 Research and analyze the sales comparison approach section of the case study 
assignment and derive supported findings, opinions and conclusions. 

 Solve Review Reality Check problems that relate to issues brought up in the case 
study. 

Terms and Concepts to Remember 

Qualitative analysis techniques Quantitative analysis techniques 
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Self-Study Review Quiz 
This multiple-choice quiz is intended to enhance your self-study time and provide a review 
of Part 1 content. This is a “closed book” quiz. Choose the most correct answer. 
 
Important Note: Some questions in this quiz assume general knowledge that all 
appraisers and reviewers should possess prior to taking this course. Therefore, if you 
struggle on specific questions, it means you need to brush up on your knowledge of basic 
appraisal principles. Don’t be overly concerned as the Solutions Booklet will have a full 
explanation of how math questions were solved, and once you revisit the basics you 
should have little difficulty. Remember that you can always approach your instructor for 
additional assistance.  

1. A reviewer’s analysis of market prices shows an increase of 6 percent in the 12 
months after the effective date of the report under review. The reviewer is 
considering an additional “hindsight sale” that sold for $375,000 and the sale 
was 2 months after the appraisal’s effective date. What is the adjusted price of 
this sale after accounting for the change in market conditions? 

 A. $348,750 

* B. $371,250 (0.06 / 12 x 2 = 0.01 – 1 x $375,000) 
 C. $375,000 

 D. $378,787 

2. A reviewer is investigating an adjustment of a comparable for seller concessions. 
The property sold for $470,000 and the agent confirmed that the seller agreed to 
pay 6 points toward the buyer’s financing on a $376,000 mortgage. The reviewer’s 
research indicates the market recognizes about 50 cents on the dollar for such 
concessions. Based on this evidence, what is the adjusted sale price of the 
comparable sale without the concession? 

 A. $447,400  

 B. $455,900 

 C. $441,800 

* D. $458,700 (-0.06 / 2 x $376,000 = $11,280 + $470,000) 
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3. A $5,400 adjustment in the sales comparison approach was supported in the 
comment section by noting it was a cost-related adjustment. The reviewer found 
that the actual cost of the adjusted item was $6,000 and depreciation from all 
sources was 10 percent. If no other comments were made by the appraiser, is the 
adjustment reasonable? 

 A. No the adjustment should be higher or lower than $5,400 because the 
depreciation for a single item is not the same as it for the entire structure. 

* B. No, the adjustment of $5,400 is based purely on depreciated cost and 
should be processed further to reflect the interaction of buyers and sellers. 

 C. Yes, this is the proper technique for a cost-related adjustment. 

 D. Yes, the adjustment of $5,400 is reasonable, but the reviewer must 
ensure that it could not be derived directly from the market, such as 
through pairing of sales  

4. The review assignment involved a proposed construction. One of the first things 
that stood out to the reviewer was the GLA adjustments. The appraiser used the 
cost per square foot in the cost approach to adjust for differences in GLA. Is this 
appropriate in light of the improvements being new?  

* A. No, because the cost rate includes all construction components such as 
site excavation, kitchen and baths, etc. and the GLA adjustment is for 
additional square footage.  

 B. No, it should be about 10 percent less than cost to reflect the resale 
market.  

 C. Yes, cost is the same as value when the residence is new. 

 D. Yes, this adjustment would be correct—but assumes the appraiser has 
separately adjusted for any functional and/or external obsolescence.  

5. To support an opinion in which there was disagreement with the outcome of an 
appraisal report, the reviewer used qualitative support by identifying a number of 
sales as superior, inferior, or similar and then bracketed the sales into a probable 
range of values. Is this an acceptable method of support?     

 A. Yes, the reviewer used ranking analysis  

 B. No, the reviewer used a faulty paired data analysis  

* C. Yes, the reviewer used a relative comparison analysis 

 D. Yes, the reviewer used a cost-related analysis  
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6. When a reviewer disagrees with opinions and conclusions in an appraisal report 
that is under review, what must the appraiser do? 

 A. The reviewer must only disclose in the review report what sections in which 
the reviewer disagreed. 

 B. The reviewer must contact the appraiser to discuss his or her findings.  

* C. The reviewer must provide support for the area of disagreement in the 
review report.  

 D. The reviewer must prepare a complete new appraisal. 

7. A reviewer’s analysis of market data in a neighborhood indicates properties 
backing up to a highway are negatively affected by 10 percent. If the subject 
property does not have this external obsolescence, what is the adjustment to a 
comparable property that sold for $450,000 and backs up to the highway?  

* A. +$50,000  ($450,000 / 0.90 = $500,000 - $450,000) 
 B. −$45,000 

 C. +$45,000 

 D. −$40,000 

8. A reviewer observed that there was no adjustment of a sale that had $12,000 in 
seller-paid mortgage discount points. Why would the comparable sale need 
adjusting if the sale of the subject property also included similar seller 
concessions?  

 A. There should be no adjustment if both have similar concessions 

 B. The adjustment should account only for the difference between the 
concessions identified for the subject and the comparable sale. 

 C. The financing terms of comparable sales must always be adjusted on a 
dollar for dollar basis regardless of the subject’s terms. 

* D. The subject must be appraised assuming a cash equivalent price rather 
than its actual terms with seller concessions, which may inflate the price. 

9. What qualitative analysis is a credible method to support adjustments in the sales 
comparison approach when the reviewer is developing a value opinion? 

 A. Ranking analysis 

* B. Relative comparison analysis 

 C. Trend analysis 

 D. All the listed answers are correct  
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Use the following sale data for questions 10 through 14. 
 

ITEM SALE 1 SALE 2 SALE 3 SALE 4 SALE 5 

Sale Price $350,000 $366,000 $365,000 $329,000 $340,000 

Site Amenity None Pond Pond None None 

Actual Age 10 15 10 15 15 

GLA Size 2,000 2,200 2,000 2,100 2,000 

Garage Yes  Yes Yes No Yes 

10. What adjustment is indicated from the market for the pond site amenity?  

 A. $7,000 

 B. $10,000 

* C. $12,000 (Compare Sales 1 and 3)  
 D. $15,000 

11. What per year adjustment is indicated from the market for age difference? 

* A. $2,000 per year (Compare Sales 1 and 5) 
 B. $5,000 per year 

 C. $7,000 per year 

 D. $10,000 per year 

12. What is the adjustment per square foot for the difference in GLA? 

 A. $35 per square foot 

 B. $50 per square foot 

* C. $70 per square foot (Compare Sales 3 and 5) 
 D. $100 per square foot 

13. What is the adjustment for garage versus no garage?  

 A. $5,000  

 B. $7,000 

 C. $12,000 

* D. $18,000 (Compare Sales 4 and 5) 
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14. If the subject property has a pond view amenity, is 10 years old with a GLA of 
2,000 sq. ft. and has a garage, what is the indicated value?  

 A. $340,000 

 B. $350,000 

* C. $362,000 (Use Sale 1 add $12,000 for the pond amenity)  
 D. $365,000 

Review quizzes are intended to be taken during your personal study time. Suggested 
answers are found in the Solutions Booklet. 
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Part 3. Review Analysis and Development of Review Opinions 
(205 minutes + two 10-min. breaks) 
 
 
Preparing for the Second Day 

The opening session for Day 2 provides a 
quick overview of the tasks to be covered. 
The instructor should encourage 
participants to read the Preview content 
as it contains background information 
and guidance on the topics to be covered 
in Parts 3 and 4 prior to the final exam. 

Some participants may be anxious about 
the final exam that comes at the end of 
the day. The opening session is a good 
time to address any anxiety issues and 
reaffirm to the class to review the 
learning objectives, the review reality 
check problems, and the quiz questions. 
Those are the primary areas to study for 
the exam, although general concepts 
presented in the case study (such as 
adjustment techniques) are also 
potential content areas for the exam. 
 
Case Study Findings 

Discussion on the sales comparison 
approach. 50 minutes has been allotted 
for this is a whole-class discussion. The 
instructor should inquire of the various 
table groups, which comparable sales 
they selected and if there are significant 
differences in the conclusions of value 
from among the table groups. The 
instructor can also cover issues related 
to how adjustments were derived for use 
in the market comparison sale grid. If the 
whole class discussion is completed in 
less than in the allotted time, then it is 
best to get the group into the next task 
without delay. The intent is to have the 
case study findings discussion move 
along at a brisk pace. 

General guidance. The same format used 
in prior whole-class discussions may be 
applied to this discussion. 

Participants will gain the greatest benefit 
if they share their URAR form that has 
their results with another reviewer in the 
class. This should not be someone that 
they worked with in a two-person team 
during Day 1. By sharing their report, 
reviewers will see another viewpoint and 
gain additional insights. As before, you 
can’t force class members to share their 
work during the discussion session. 
Hopefully, they have learned the tangible 
benefits of sharing their work. 

Analytical topics to address. The course 
handbook presents five questions to help 
get the discussion started. These are 
just starter questions, and the instructor 
may add or create different types of 
questions to foster the whole-class 
discussion.   
 
Case Study – Reviewer’s 
Research and Analyses 

This session begins to dig into the core 
of the review assignment that began on 
the first day. A lot of prep work has been 
completed thus far and that will make 
the review work in Steps 3, 4 and 5 of 
the Review Process move along quickly. 
Even so, there are a lot of issues to 
address and that is why it is important to 
go over the instructions with the class.  

Instructions. The appraisal report that is 
the subject of the review assignment 
should now be distributed. As the URAR 
is being passed out, it is important to 
reaffirm to the class that guidance has 
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been provided in the course handbook, 
and participants should review that 
content before jumping into the project. 

As the class begins analyzing the 
appraisal report, the instructor should 
visit the various table areas. One of the 
issues to verify is that the reviewers are 
addressing the five qualities in Step 3, 
as well as developing opinions related to 
Steps 4 and 5. Reviewers should also 
perform tests of reasonableness as 
appropriate as they undertake their 
research and analysis. 

The 10 questions addressed in the 
Fannie Mae 2000 form are presented 
with extended space for the reviewers to 
comment on their findings. As you talk to 
the reviewers at the table areas, be sure 
to remind them that they should be 
developing opinions related to Steps 3, 4 
and 5 (and not just the five qualities 
Step 3). Thus, the comment area allows 
for discussion of reporting issues that 
are misleading as well as comments 
about tests of reasonableness that the 
reviewer may have undertaken. 

The instructor notes for the 10 questions 
are provided in the course handbook 
instead of this section in order to better 
facilitate the discussion process for the 
instructor when assisting table groups. 
The guidance notes in the course 
handbook should also be used when the 
instructor is undertaking the whole-class 
discussion at the opening of Part 4. 

The Oak Street Case Study Booklet 
under Part 3 includes the guidance that 
is printed on the Fannie Mae 2000 
review form. Participants may use this 
information as they carry out their review 
analysis and development of opinions. 

There are four RRC problems presented 
in Part 3. There may be limited time to 

address these RRC problems due to 
participants’ dedication to working on the 
case study during the morning session. 

3.1 Review Reality Check. The first 
problem addresses an appraisal report 
that inadequately deals with boarded-up 
residences in the neighborhood. 

3.2 Review Reality Check. This problem 
tests whether the reviewer can perform a 
test of reasonableness on the what 
would otherwise be factual information.  
The appraiser’s estimate of the taxes is 
not accurate. 

3.3 Review Reality Check. The problem 
addresses proper identification of the 
property characteristics. This can be a 
test of reasonableness tied to the 
appraiser’s selection of comparable 
sales. If the appraiser has good comps, 
then the misidentification of the building 
type becomes a trivial error. 

3.4 Review Reality Check. The problem 
deals with an appropriate adjustment for 
a sales concession. The appraiser’s 
adjustment is $10,000 and the 
reviewer’s preliminary adjustment 
indicates $16,800, which may not be 
supported by market evidence. The 
bottom line is the reviewer cannot 
dismiss the appraiser’s adjustment as 
inadequate unless data can show 
support for the reviewer’s preliminary 
adjustment figure of $16,800.  

Morning Breaks. There are two breaks 
scheduled and the instructor will need to 
take breaks at the times suggested in 
the course schedule.  

Prior to each break, the instructor should 
try to address at least two review reality 
check problems. As previously noted, if 
the instructor senses that the class is 
behind schedule, some or all of the RRC 
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problems in Part 3 can be treated as 
self-study. In that case, be sure to 
distribute the solutions booklet for Day 2 
prior to the lunch break or earlier. 

Lunch Break. Prior to dismissing the 
class for the lunch break, the instructor 
should distribute the solutions booklet 
for Day 2. This will help participants in 
their study preparations for the exam 
that comes later in the afternoon. 
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Part 3 Preview 
  

 
 
Review Analysis and the Development of Review Opinions 

This session begins with a session to discuss the case study findings connected to the 
sales comparison approach that was analyzed the previous day. After that, the rest of the 
morning session is dedicated to Steps 3, 4 and 5 of the Review Process.  

The primary work on the Oak Street Case Study will now shift back to the course 
handbook. This will allow reviewers to refer back to the materials in the Oak Street Case 
Study Booklet more easily while completing the review tasks.  

 
Learning Objectives 
To prepare for Part 3, read the following learning objectives, and refer back to them as you 
study this part of the Course Handbook. 

 Compare and evaluate the analytical procedures connected to the sales 
comparison approach portion of the case study assignment and discuss these 
findings with fellow reviewers in the class. 

 Research and analyze an appraisal report which is the subject of the case study 
and develop credible review opinions and conclusions. 

 Solve Review Reality Check problems that relate to issues brought up in the case 
study. 

 
 
Learning Tips 
In the opening discussion session of Day 2 participants have another opportunity to 
enhance their review skills. Reviewers should have completed the sales comparison 
approach as part of Step 6 of the review process. As before, participants may share their 
work by exchanging the URAR form with an individual at your table area or a reviewer at an 
adjacent table area. The case study work is enhanced if you allow an independent set of 
eyes to look at your work while you get to observe another perspective.  

Remember that it is best to sit near the other reviewer during the whole-class discussion 
session. This allows you to view the other reviewer’s work, yet be able to see the URAR 
that you worked on. Again, it is best to share your work with another reviewer in the class 
that was not your team member partner. This will maximize the benefits received in the 
course. The more opportunities you have to review, the better.  
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Steps 3 through 5 of the Review Process. After the instructor distributes the appraisal 
report to be reviewed, participants will be working through the report and developing 
opinions of quality related to both development and reporting. This process will go move 
along at a good pace because you will have already researched and developed supported 
opinions about the property that is the subject of the work under review. 

Remember that Step 3 covers both development and reporting, whereas Step 4 is 
exclusive to development and Step 5 is exclusive to reporting. The course handbook 
replicates, to a limited degree, the 10 questions addressed in the Fannie Mae 2000 
review form. Even so, the course handbook expands on those questions to include 
opinions in addition to completeness and accuracy.  

Looking ahead to Part 4. After the lunch break there will be a whole-class discussion to go 
over the reviewer’s findings, opinions and conclusions. What follows is guidance and 
discussion about how the reviewer communicates the results to the client as well as to 
the appraiser, if direct communication with the appraiser is included in the reviewer’s 
scope of work. 
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Part 3. 
Review Analysis and  
Development of Review Opinions 

I. Preparing for the Second Day 

A. Tasks for Part 3. 

1. The first session addresses the case study findings from the previous day. 
This is a whole-class discussion that is specific to the sales comparison 
approach and conclusion of value. Please read the Preview on the prior pages 
for additional background information and guidance. 

2. Once the whole-class discussion is completed, the focus will be on Steps 3, 4, 
and 5 of the Review Process. Reviewers will now have the appraisal report, 
which is the subject of the review assignment.  

a. During this session, the course handbook will be the primary workspace. 
This will allow reviewers to use the Oak Street Case Study Booklet as 
reference material while working through Steps 4 through 5. 

b. The review process should move along at a faster pace than the sessions 
in Day 1 because the background research has been completed. Even so, 
the reviewer needs to convert the research into developed opinions of 
quality specific to the work under review.  

B. Tasks for Part 4. 

1. This is final discussion with the whole class to address the reviewer’s research 
and review opinions based on the work from the morning session.  

2. The last topic to address in the course is how the reviewer communicates 
assignment results to the client and, if required by the scope of work, the 
appraiser whose work is under review.  

 Step 7 of the Review Process was covered in Review Theory—Residential, 
so this session is not about writing the report per se, but more attuned to 
how the reviewer effectively communicates the assignment results. 

3. Final exam. The conclusion to the course is the final exam and there will be 
time set aside to prepare for it.  
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Oak StreetOak Street

II. Case Study Findings 

 Much of the whole-class discussion for this session will involve the work that 
was completed in the Oak Street Case Study Booklet. Once the discussion of 
sales comparison approach is complete, the next tasks will be completed in 
the course handbook. 

A. General guidance. 

1. The whole class discussion will be moderated by your instructor and will 
function much the same as the prior case study findings. The objective is to 
walk through the analytical issues that participants confronted in Part 2 and 
learn how other reviewers in the class addressed the issues. 

2. The discussion on the sales comparison approach and opinion of value will 
prove to be beneficial when reviewers begin analyzing the appraisal report that 
is the subject of the review assignment.  

3. Be prepared to not only discuss your findings, but also defend your analyses of 
adjustments, as well as your indicated value conclusion.  

4. Questions, comments, and your participation and interaction during discussion 
session should always be done in a courteous and professional manner. The 
goal is to help your fellow reviewer present appropriate analyses and solutions 
that lead to the most credible opinions and conclusions. 

5. The instructor (i.e., review supervisor) is responsible for opening the 
discussion session and providing any additional instructions. 

B. Analytical topics to address during the discussion session. 

1. What issues did you uncover in Step 1 while identifying the review problem? 

2. What sales did you select as being the most comparable to the property that is 
the subject of the appraisal report under review? 

3.  What was the outcome of your analysis of the adjustments? 

4. What disagreements did you have with your fellow reviewers in regards to 
adjustments? 

5. What was the outcome of your opinion of value?  
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III. Case Study – Reviewer’s Research and Analyses 

A. Instructions 

1. The URAR that is the subject of the review assignment should be distributed at 
this time.  

2. Steps 3, 4 and 5 of the Review Process (flowchart is on the next page) are the 
tasks that the reviewer will be engaged in for this morning session.  

a. Step 3 addresses five characteristics that the reviewer is examining in 
subject appraisal report. The opinions being developed in this process 
apply to both development and reporting. 

b. Step 4 takes the opinions specific to development that were uncovered in 
Step 3 and refines them into opinions of appropriateness and credibility, 
as well as addressing areas of disagreement. 

c. Step 5 takes the opinions specific to reporting that were uncovered in Step 
3 and refines them into opinions of appropriateness and whether the 
report is misleading in any manner. The reviewer also addresses areas of 
disagreement specific to reporting. 

d. Important note. All of the above work is often carried out simultaneously as 
the reviewer is analyzing the subject appraisal report. Therefore, reviewers 
may elect to address issues in an all-inclusive approach as they go through 
the sections of the URAR, or reviewers may choose to compartmentalize 
each section of the appraisal reporting form the steps of the review 
process individually. That is a reviewer’s decision. 

3. On the pages that follow, reviewers will find a “rough” reproduction of the 
Fannie Mae 2000 form, but the course handbook provides additional room for 
opinions that go beyond completeness and accuracy.  

a. Use the space that is provided to write your opinions specific to Steps 3–5. 

b. Some sections of the Fannie Mae 2000 address primarily factual content 
and will not require a lot of comments, while other sections will require 
deeper analysis and explanation of the reviewer’s opinions.  

4. Following the past protocols of the case study, remember to discuss your 
findings with the other reviewers at your table area. This will be particularly 
helpful in developing review opinions specific to both development and 
reporting in the work under review. 
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B. Questions for reviewers to consider while reviewing the subject assignment. 

1. What opinion of completeness, accuracy, adequacy, relevance and 
reasonableness did you find in both the development and reporting 
components of the work under review?  

2. What tests of reasonableness did you perform?  

3. What is your opinion of appropriateness related to the appraiser’s analytical 
development in the work under review?  

4. What is your opinion of related to the credibility of the appraiser’s opinions and 
conclusions in the work under review?  

5. Did you have any disagreements with the appraiser’s analysis, opinions and 
conclusions?  

6. Did you have any opinions that the appraiser’s reporting was not appropriate or 
that it was misleading?  

7. Did you have any reasons for disagreement with the appraiser’s reporting?  

8. What holes needed to be filled and how did you fill them?  

C. On the following page is the Review process flowchart diagram that may be helpful 
as a reference. 

D. Review Reality Check problems are handled differently in this session as they 
are not inserted at strategic points in the review analysis. Instead the RRC 
problems will be addressed at appropriate times determined by your instructor. 
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The Review Process 

STEP 1  Identification of the Problem 

Identify the client 
and any other 
intended users 

Identify the intended 
use of the reviewer’s 

opinions and 
conclusions 

Identify the 
purpose of the 

review 

Identify the 
work under 

review 

Identify any 
assignment 

conditions connected 
to the review 

 

STEP 2  Reviewer’s Scope of Work 

 

STEP 3  Reviewer’s Research and Analyses 

Consistent with the reviewer’s scope of work, examine the work under review regarding 

Completeness Accuracy Adequacy Relevance  Reasonableness 

 
STEP 4 Review of Appraiser’s Analyses, Opinions, and Conclusions 

Develop an opinion 
whether analyses are 
appropriate within the 

context of the requirements 
applicable to that work 

Develop an opinion 
whether the opinions and 

conclusions are credible within 
the context of the requirements 

applicable to that work; and  

Develop reasons 
for any disagreement 

 

STEP 5  Review of Appraiser’s Report 

Develop an opinion 
whether the report is appropriate and 

not misleading within the context of the 
requirements applicable to that work; and  

Develop reasons 
for any disagreement 

 

STEP 6 Development of the Reviewer’s Own Opinion of Value 

When the scope of work includes the reviewer developing his or her own opinion of value* 

 

STEP 7  Reviewer’s Report Consistent with Intended Use 
 

* When reviewing a review report, the scope of work may include the reviewer’s own opinion of the quality of the work that 
was the subject of the report being reviewed. 

Source. Adapted from content in the Uniform Standards of Professional Appraisal Practice (USPAP) and from an illustration 
of the valuation process in The Appraisal of Real Estate, 14th edition. Chicago: Appraisal Institute, 2013, Fig. 4.1, 37. 
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One-Unit Residential Appraisal Field Review Report 
The purpose of this appraisal field review report is to provide the lender/client with an opinion on the accuracy of the 
appraisal report under review. 

Subject Section 
 

SECTION 1 – COMPLETE FOR ALL ASSIGNMENTS 
1. Is the information in the subject section complete and accurate?   Yes   No   If Yes, provide a brief summary.  

If No, explain 

 Instructor Notes: Comments in these 10 sections are not provided to the class.   

 They are provided solely for the instructor’s guidance.   

   

 There are two qualities in Step 3 to be addressed in the Subject Section,   

 although other qualities are possible. The reviewer should be looking for   

 completeness and accuracy in the report’s data. The reviewers in the class   

 will quickly see that most of the information provided by the appraiser is the  

 same as what was prefilled on their reviewer’s URAR. The one difference is  

 the appraiser’s disclosure of the information and data sources connected to   

 the listing exposure of the subject. The information does not include a listing  

 history, including changes in the listing price and days on market (DOM) linked   

 to the changes. Some reviewers may feel this issue is connected to adequacy   

 in addition to completeness. The DOM reported in this section is “continuous”   

 rather than “cumulative”. So. if the property was off the market for just one    

 day when the price was lowered, then the DOM would be 60 days. Therefore,  

 the reviewers need to be careful in overreacting to the appraiser’s data.  
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Contract Section 
 

2. Is the information in the contract section complete and accurate?   Yes   No   Not Applicable  
If Yes, provide a brief summary. If No, explain 

 As was the case for the Subject Section, the appraiser’s analysis of the   

 contract is primarily addressed under completeness and accuracy. The report  

 accurately discloses the sale price and the points paid by the seller. However,   

 there is no disclosure of the personal property included with the sale. This is   

 more of a disclosure issue as it may have no impact on the appraised value. As   

 such, it may be treated as a trivial error, but the reviewer may reserve this as   

 a test of reasonableness for other sections of the appraisal report.  

   

 The appraiser’s information about the analysis of the contract may be   

 considered as completeness and adequacy issues, and even border on relevance.  

   

 Note: For the contract date the report would normally state the calendar date   

 of sale, but for the purposes of the case study it is stated parenthetically as   

 pending.  
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Neighborhood Section 
 

3. Is the information in the neighborhood section complete and accurate?   Yes   No   If Yes, provide a brief 
summary.  If No, explain 

 The Neighborhood Characteristics are the same as the reviewer’s URAR. The   

 One-Unit Housing Trends are the same except that marketing time is   

 reported as under 3 months rather than 3-6 months. Price and Age are within   

 a reasonable range of the reviewer’s findings. No issue on Present Land Use %.  

   

 Neighborhood boundaries define the same area as the reviewer’s findings. The   

 Neighborhood Description doesn’t paint an adequate picture of the local   

 history—which is important in this case. The report doesn’t address the   

 tornado event along with the reason behind the updating of the subject and   

 newly built residences in the area. Indeed, the description appears to be a  

 lot of canned comments that could apply to any neighborhood. The same can be   

 said of the market conditions comments. Relevance and adequacy are the two   

 primary qualities for reviewers to address.   

   

 The appraisal report doesn’t need to list all the positive and negative   

 attributes because the comparable sales are from the same area and reflect  

 these factors. However, the appraisal report should address some issues that  

 affect marketability such as proximity to the creek and adjacent park area.  
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Site Section 
 

4. Is the information in the site section complete and accurate?   Yes   No   If Yes, provide a brief summary.  
If No, explain 

 The site information in the report is complete and reasonably accurate. The   

 comment on the highest and best use was pleasantly unexpected. It could be a   

 canned comment. If so, it was a good HBU canned comment. The same cannot   

 be said of the boilerplate comments addressing adverse factors and external   

 factors affecting the site. These comments can apply to most any property.  

   

 In defense of the appraisal report, there is not a lot to say regarding the    

 site, which is why many appraisers use canned comments in these situations.  

 A reviewer could mention the issue of relevance, but it likely is not worth   

 pursuing since the comments are not incorrect or misleading.   
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Improvements Section 
 

5. Is the data in the improvements section complete and accurate?   Yes   No   If Yes, provide a brief summary.  
If No, explain 

 The factual information in this section is accurate and complete. The   

 comments at the end of page 1 of the URAR continue the boilerplate approach.  

 The appraiser gave the UAD condition as C3 and what is disturbing is that the   

 appraisal report quotes the GSEs definition of a C3 rating rather than   

 describing the actual condition of the property. Is the appraiser’s use of this   

 comment irrelevant or misleading? Probably not, but it is telling and serves as    

 an alert for the reviewer to be watchful going forward. The reports effective   

 age of 5 years is consistent with description of a C3 rating.  

   

 The last two comments regarding physical deficiencies/adverse conditions and   

 whether the property generally conforms are unnecessary since the “No” box  

 is checked. That said, it is a trivial issue and can be handled under a general  

 statement that the appraisal report contained a number of boilerplate   

 comments that were not relevant and did not add to the understanding of the  

 property. The reviewer needs to be careful on this point about getting  

 frustrated with such comments. The comments are not wrong or misleading  

 for this property assignment. So it is best to treat it as a trivial matter. The  

 one comment that hopefully is not a canned statement is the verification of   

 the attic insulation. Was this a carryover from a cloned FHA assignment?   

 Hard to tell since it is included with all the other boilerplate comments.  
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Comparable Sales Selection 
 

6. Are the comparable sales selected location only, physically, and functionally the most similar to the subject 
property?   Yes   No   If Yes, provide a brief summary. If No, provide a detailed explanation as to why they are 
not the best comparable sales 

 The appraiser selected three sales and the comparables are reasonable and   

 should be adequate to evaluate the subject’s value. These sales are positioned   

 in the course handbook and on the reviewer’s URAR as Sales 4, 1 and 5. These   

 are good comps, albeit they are the ones that can more readily support a   

 higher value for the subject, if manipulated.  

   

 The reviewers in the class may argue about the appraiser’s selection of sales,   

 but the bottom line is that the selected comps are fine.  
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Sales Comparison Approach Section 
 

7. Are the data and analysis (including the individual adjustments) presented in the sales comparison approach 
complete and accurate?   Yes   No   If Yes, provide a brief summary. If No, explain 

 The appraiser makes a number of compelling arguments for the adjustments   

 and indicated sale prices that some reviewers in the class may be swayed by   

 them. That is what makes this case study interesting. At first glance, the   

 appraiser’s adjustments look plausible. Ask the class this question: If you had   

 not performed the analysis in Day 1, and were looking at this data for the   

 first time, how many of you would have thought this was an appropriate value   

 conclusion—and would have agreed or concurred?  

   

 It is important to remember that the reviewer’s in the class will have   

 different adjustments and conclusions than those suggested in the instructor’s   

 version of the URAR. There is no ideal solution to be put forward. The critical   

 issues to address in regards to the sales comparison approach under review is   

 whether the analysis is appropriate and credible and whether the report is   

 misleading in any manner. Another issue is whether there is a material error.  

   

 COMP #1: This sale is not adjusted for the $11,250 in seller-paid concessions.   

 Moreover, the appraiser misstates the information as have no concessions. The   

 adjustments for age and the porch are the other two significant adjustments   

 that are absent or inadequate on the sales adjustment grid.  There is no   

 market condition adjustment and no adjustment for the security system.  
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Sales Comparison Approach Section - Continued 
 

7. Are the data and analysis (including the individual adjustments) presented in the sales comparison approach 
complete and accurate?   Yes   No   If Yes, provide a brief summary. If No, explain 

 Additional comments:  

 COMP #1 – Continued: It could be argued that the security system was not   

 recognized by the market. It certainly wasn’t recognized by the appraiser,   

 because there is no mention of it. Thus, it appears it was overlooked.   

   

 COMP #2: The seller concessions for were $7,488. The appraiser adjusted  

 the concession for $5,000, which might be reasonable. There is no “time”  

 adjustment to reflect the rising market conditions, nor an age adjustment.  

 The appraiser indicates that COMP # 2 is of the same quality and   

 features as the subject. That adjustment might be difficult to disprove as are   

 some of the other “adjustments” that appraiser did not make. An argument   

 can be made for not making adjustments, but not based on erroneous content.  

   

 COMP #3: The lack of adjustments for this sale works in the appraiser’s favor,   

 particularly for the age adjustment. There is incorrect information such as the   

 second fireplace that is missing and the larger garage and deck. The appraiser   

 also makes only a modest adjustment for GLA to account for the 240 SF   

 difference in size.  
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Income and Cost Approaches 
 

8. Are the data and analysis presented in the income and cost approaches complete and accurate?   Yes   No   
 Not developed   If No, explain 

 No income approach was performed.  

   

 Cost approach: The reported land value is reasonable and the appraiser did at   

 least look at the vacant land sales, although there may have been no analysis.  

 It appears that the cost rates were just thrown in, but they are reasonable   

 even if the reviewer could not replicate them from the cost course cited.  

 The was no inclusion of the broker’s commission. No surprise there, and it   

 would not be needed when made-up numbers was used in the cost approach.  

   

 The estimated physical depreciation is also at 1 percent per year, but the   

 appraiser uses the effective of 5 years, which is wrong, but an effective way   

 to make it look reasonable.  
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Sale or Transfer History 
 

9. Is the sale or transfer history reported for the subject property and each of the comparable sales complete and 
accurate?   Yes   No   If Yes, provide a brief summary. If No, analyze and report the correct sale or transfer 
history and the data source(s). 

 There were no prior sales for the subject or comparable sales with the   

 specified time periods.  
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Opinion of Market Value 
 

10. Is the opinion of market value in the appraisal report under review accurate as of the effective date of the appraisal report? 
 Yes     If No, complete Section II. 

 
SECTION II – COMPLETE ONLY IF REVIEW APPRAISER ANSWERS “NO” TO QUESTION 10 IN SECTION I. 

1. Provide detailed reasoning for disagreement with the opinion of value in the appraisal report under review. 
2. State all extraordinary assumptions used (i.e. gross living area, room count, condition, etc.) 
3. Provide a new opinion of value as the effective date of the appraisal report using the below sales comparison analysis grid. 

(NOTE: this may or may not include the use of the same comparable sales in the appraisal report under review.) 
Summary of Value Conclusion (including detailed support for the opinion of value and reasons why the new comparable sales are 
better than the sales used in the appraisal report under review). 
REVIEW APPRAISER’S OPINION OF MARKET VALUE (Required only if review appraiser answered “No” to Question 10 in Section 1) 

 There is no identified section in the Fannie Mae review form to address the   

 appraiser’s reconciliation.  

   

 The review of this assignment places the reviewer in a difficult, if not   

 dangerous, position. What the appraiser has going for him/her is a value   

 conclusion that is supported by a valid contract sale and comparable sales with   

 minimal adjustments, all located within a few blocks of the subject. Most   

 appraisers can go to court with that in their back pocket—and win.  

   

 What the reviewer should do is pick the battles very carefully that he/she   

 wishes to address. The best approach is to go after the material errors, such   

 as the misstated seller concessions and other misstatements of fact—and   

 bring in the other comparable sales to support the review opinions.  
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Reviewer’s Additional Comments 
 

ADDITIONAL COMMENTS 

 The instructor’s approach to the whole-class discussion is to allow reviewers  

 in the class to address their findings—and they will want to do that with zeal.  

 The instructor only needs to provide gentle guidance here. Continue to ask  

 questions prompting discussion of Steps 3 through 5 of the Review Process.  

 • What opinion of completeness, accuracy, adequacy, relevance and 
reasonableness did you find in both the development and reporting 
components of the work under review? 

 

 • What tests of reasonableness did you perform?  

 • What is your opinion of appropriateness related to the appraiser’s 
analytical development in the work under review? 

 

 • What is your opinion of related to the credibility of the appraiser’s 
opinions and conclusions in the work under review? 

 

 • Did you have any disagreements with the appraiser’s analysis, opinions 
and conclusions? 

 

 • Did you have any opinions that the appraiser’s reporting was not 
appropriate or that it was misleading? 

 

 • Did you have any reasons for disagreement with the appraiser’s 
reporting? 

 

 • What holes needed to be filled and how did you fill them?  
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IV. Review Reality Check Problems 

There are four Review Reality Check problems. Your instructor will address these 
problems at appropriate points in the session, or the instructor may elect to sign these 
as self-study problems.  

 
 

3.1 Review Reality Check  

 

  

 There are vacant and boarded up residences in the neighborhood as 
identified in the appraisal report under review. The appraiser addressed 
the issue of the vacancies by stating that the comparables sales were 
selected from the same area. There were no other comments specific to 
the issue. 

How should the reviewer evaluate the appraiser’s work based on what was 
provided in the appraisal report? 

 

 The appraiser’s analysis is no adequate, nor complete. The appraiser   

 needed to address the reasons for the vacancies or boarded-up   

 properties in factual terms (by providing data related to   

 demand/supply, foreclosure rates, tax sales, etc.) and discuss how   

 this factor affects the market value and marketability of the   

 property being appraised and other properties in the neighborhood.  

 To have credibility, the appraiser needed to present relevant   

 evidence and logic regarding the vacancies to address client   

 concerns based on the intended use.  
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3.2 Review Reality Check  

 

  

 The residence in the appraisal report under review is a proposed 
construction. The real estate taxes based on the appraised value of 
$700,000 is estimated in the appraisal report as $8,400. 

The tax formula for homesteaded parcels is the assessed value times the 
tax rate of 132 mills. The assessor uses 75 percent of the market value 
to derive the assessed value.  

Based on this information, is the $8,400 tax a reasonable estimate? 

 

 Instructor guidance:  The formula is $700,000 x 0.75 = $525,000   

 assessed value x 0.0132 = $6,930. This suggests the estimated tax  

 provided in the appraisal report appears high, but it merits further   

 investigation. A call to the assessor’s office should be made to   

 contrast their estimate with the reviewer’s findings.  
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3.3 Review Reality Check  

 

  

 I am reviewing a quad home, which is basically a square structure with a 
residence located in each quarter. The property is located in a planned 
unit development (PUD) and the association fee covers the maintenance 
of the building exterior, the common lawn area and road and driveway 
access. The appraisal report indicated the building type as semi-detached 
and the other two checkboxes for “Type” were left blank. I’m unsure 
whether the dwelling is correctly identified in the report. 

What insight would you give the reviewer in this assignment? 

 

 A quad home should be identified as “attached” as it will share two   

 common walls with the other units. Is it technically an end unit? The   

 appraiser may mark it as such as long as it is also identified as an   

 attached dwelling. Checking the box as semi-detached may be a   

 trivial matter. But this is where a test of reasonableness helps in   

 that determination. The concern is whether the mislabeling  

 carries over into the selection of comparable sales. If the appraiser   

 compares a twin home residence to the subject property, that would   

 be a problem because they are not of the same type. In that case,   

 proper identification is critical to the valuation.  
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3.4 Review Reality Check  

 

  

 I am reviewing an appraisal report and the comps the appraiser selected 
are actually pretty good, but the adjustments for sale concessions is 
another matter. 

One of the comps sold when the market was still dealing with tight credit. 
At the time of sale, the seller agreed to pay 6 points to lower the buyer’s 
mortgage payment in order to obtain the seller’s desired price. I verified 
that the buyer paid $350,000 for the property and the buyer put $70,000 
as a down payment. The appraiser made an adjustment of $10,000 and 
indicated that it was typical of the market. How do I carry out my test of 
reasonableness? 

What insight would you give the reviewer? 

 

 Start with the basic calculations:  

  1) $350,000 sale price less $70,000 = $280,000 mortgage  

  2) Seller-paid points: $280,000 x .06 = $16,800 concession  

  3) $350,000 sale less $16,800 = $333,200 cash equivalent price  

 The reviewer will need to further analyze the market to ensure   

 whether the cash equivalent price of $333,200 reflects what   

 similar properties sell for without seller concessions. Such sales   

 may indicate a higher price for the subject property than that   

 indicated by the mechanical adjustment. The appraiser’s   

 adjustment appears inadequate, but it may not be dismissed unless   

 the reviewer can find additional market support.  
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V. Useful Information 

The following information is provided from Basic Appraisal Procedures.   

A. Elements of comparison 

1. Real property rights conveyed. When comparable sales have the same 
property rights as the subject, no adjustment is needed. If the subject were 
being appraised in fee simple and a comparable were subject to long-term 
leases at other than market rent, the appraiser should consider an adjustment 
for this difference. The procedure for such an adjustment is beyond the scope 
of this course. 

2. Financing. Non-market financing can affect the sale prices of comparable 
properties. The mode and terms of financing must be investigated and an 
adjustment made (if necessary) to establish a cash equivalent price. 

3. Conditions of sale. An adjustment for these may be necessary to reflect the 
motivations of the buyer and the seller. Some situations include 
The buyer or seller is in hurry (a job transfer or a death in the family) 

 Sales between relatives 

 Sales between wholly owned subsidiaries 

 Forced sales (such as a foreclosure or an auction) 
 

Arm’s-length transaction. A transaction between unrelated parties 
who are each acting in his or her own best interest. 

4. Expenditures made immediately after purchase.  

 Some appraisers make this adjustment before considering any others. 

 A knowledgeable buyer considers expenditures that will have to be 
made upon purchase of a property because these costs affect the price 
the buyer agrees to pay. 

 Such expenditures may include costs to cure deferred maintenance (for 
example, resurface a parking lot or replace a roof), costs to demolish 
and remove any portion of the improvements, costs to petition for a 
zoning change, or costs to remediate environmental contamination. 

 An uninformed buyer might pay an inflated price, whereas an informed 
market buyer would discount the price to account for the anticipated 
expenditures. 
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5. Market conditions. This is commonly referred to as a “time adjustment.” That 
is inaccurate because the change reflected in the adjustment is brought about 
by a change in market conditions, not the passage of time. These adjustments 
are usually measured as a percentage of previous prices. Examples of market 
conditions that may affect sale prices include changes in 

 Income tax laws 

 Economic conditions—recession or depression 

 Supply and demand 

 Interest rates 

 Inflation rates 

6. Location.  

 The adjustment is for differences in locational characteristics between 
the comparable and the subject. 

 The subject and comparable can be located in different neighborhoods 
or even in dissimilar locations in the same neighborhood, project, or 
building. This adjustment is generally made on a percentage basis. 

7. Physical characteristics. The value added or lost by the presence or absence 
of a differing item in a comparable property does not usually equal the cost of 
installing or removing the item. Appraisers make the adjustment according to 
the contributory value of the item or component. The cost to cure deferred 
maintenance items, however, may be reflected in an adjustment in the sales 
comparison approach. Physical differences may include 

 Site size 

 Building size 

 Quality of construction 

 Age 

 Condition 

 Functional utility 
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8. Economic characteristics. These include all the attributes of a property that 
affect its net operating income, such as 

 Operating expenses 

 Quality of management 

 Tenant mix 

 Rent concessions 

 Lease terms 

 The appraiser must recognize that a property’s physical and locational 
characteristics affect its income-producing capability. While details 
about the economic characteristics of a property are studied, direct 
adjustments for such characteristics must be made carefully. 

9. Use/Zoning 

 An appraiser must address any difference in the use or highest and 
best use of a potential comparable and the subject property.  

 Zoning is a primary consideration in the selection of comparables.  

10. Non-realty components 

 These do not constitute real property but may be included in the sale 
price of either the comparables or the subject.  

 Examples include furnishings or business equipment. These 
components should be analyzed separately.  
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The table below describes Fannie Mae’s guidance for the lender requirements in 
evaluating sales or financing concessions (from the Selling Guide). 

 

Evaluating Financing Concessions in Sales 

The dollar amount of sales or financing concessions paid by the seller must be 
reported for the comparable sales if the information is reasonably available. 

Appraisers must provide the sales and financing concession information that was 
available and verified for the comparable sales. 

If information is not available because of legal restrictions or other disclosure-related 
problems, the appraiser must explain why the information is not available. 

Note: Fannie Mae will not accept an explanation that indicates that the appraiser 
did not make an effort to verify the information. 

If the appraisal report form does not provide enough space to discuss this 
information, the appraiser must make an adjustment for the concessions on the form 
and include an explanation in an addendum to the appraisal report. 

When a quantitative sales comparison analysis is used, the amount of the negative 
dollar adjustment for each comparable with sales or financing concessions should be 
equal to any increase in the purchase price of the comparable that the appraiser 
determines to be attributable to the concessions. 

Adjustments based on dollar-for-dollar deductions that are equal to the cost of the 
concessions to the seller as a strict cash equivalency approach would dictate are not 
appropriate. 

Adjustments must reflect the difference between what the comparables actually sold 
for with the sales concessions and what they would have sold for without the 
concessions so that the dollar amount of the adjustments will approximate the 
reaction of the market to the concessions. 

Positive adjustments for sales or financing concessions are not acceptable. 

For example, if local common practice or law results in virtually all of the property 
sellers in the market area paying a 1% loan origination fee for the purchaser, and a 
property seller in that market did not pay any loan fees or concessions for the 
purchaser, the sale would be considered as a cash equivalent sale in that market. 

The appraiser must recognize comparable sales that sold for all cash or with cash 
equivalent financing and use them as comparable sales if they are the best 
indicators of value for the subject property. 

Such sales also can be useful to the appraiser in determining those costs that are 
normally paid by sellers as the result of common practice or law in the market area. 
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Review Part 3 
  

Learning Objectives 

Now that you’ve completed Part 3, you should be able to 

 Compare and evaluate the analytical procedures connected to the sales 
comparison approach portion of the case study assignment and discuss these 
findings with fellow reviewers in the class. 

 Research and analyze an appraisal report which is the subject of the case study 
and develop credible review opinions and conclusions. 

 Solve Review Reality Check problems that relate to issues brought up in the case 
study. 
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Self-Study Review Quiz 
This multiple-choice quiz is intended to enhance your self-study time and provide a review 
of Part 3 content. This is a “closed book” quiz. Choose the most correct answer. 

1. A reviewer is analyzing the subject section of a URAR. Which of the five quality 
characteristics in Step 3 of the Review Process are the most appropriate for this 
analysis? 

 A. Completeness and relevance. 

 B. Relevance and accuracy. 

* C. Completeness and accuracy.  

 D. Reasonableness and adequacy. 

2. The appraisal report under review checked the box for “Pool” to identify that there 
was a swimming pool located on the property. However, there were no descriptive 
comments in the report about what type of pool it was, or about the pool’s current 
condition. What characteristic should the reviewer consider in his or her opinion of 
the work under review specific to this particular issue? 

 A. Accuracy 

* B. Adequacy 

 C. Completeness 

 D. Relevance. 

3. A reviewer is performing a test of reasonableness on an appraisal report’s 
conditions of sale adjustments to analyze the  

* A. differences in the sale prices of comparable properties due to the 
motivations of buyers or sellers.  

 B. changes in market prices due to appreciation.  

 C. differences in the sale prices of comparable properties due to favorable 
financing terms. 

 D. differences in the sale prices of comparable properties due to proximity to 
negative influences.  
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4. The site section in the work under review uses generic terms to describe the 
zoning identification. What review quality opinion best applies in this situation?   

 A. Accuracy 

* B. Adequacy 

 C. Completeness  

 D. Reasonableness 

5. The property that is the subject of the review is located in a market where values 
are increasing at 3.5% per year. The reviewer is analyzing a comparable property 
that sold 15 months ago at a price of $456,000 and the appraiser made an 
adjustment of $20,000 adjustment for market conditions? Is the appraiser’s 
adjustment reasonable? 

 A. No, a reasonable adjustment is $12,500 

 B. No, a reasonable adjustment is $16,000 

* C. Yes, assuming a straight-line calculation (0.035 /12 x 15 x $456,000) 
 D. Yes, assuming the appraiser made a negative adjustment 

6. What is true about an appraiser making statements that are supported by market 
evidence in regards to neighborhood demographics?   

 A. The appraiser cannot make statements in the appraisal report that are 
specific to the characteristics of the neighborhood. 

 B. The appraiser must include the supporting evidence in the appraisal report. 

 C. Statements that are supported by market evidence are always acceptable.  

* D. Statements are inappropriate if they violate fair housing laws. 

7. The appraisal report stated in the comments to the improvements section: “The 
subject property is a two-story detached structure built in 1946 with stucco siding 
and no evidence of dampness or settlement.” What quality consideration should 
the reviewer consider based on this comment?  

 A. Accuracy 

 B. Adequacy 

 C. Completeness 

* D. Relevance 
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8. A reviewer is performing a test of reasonable on a market condition adjustment. If 
a property was listed for $134,000 for 90 days, sold 54 months ago for 
$131,000, and resold today for $149,000, what is the annual rate of change on a 
straight-line basis?  

 A. 2.5% 

 B. 2.6% 

 C. 3.0% ($131,000 – $149,000 = $18,000 / $131,000 / 54 x 12) 
* D. 4.0% 

9. The appraised property is a 3-unit small residential income property. The appraisal 
report states the zoning allows a maximum of two units. The appraiser included 
the income from the third unit in the appraisal because it is typical of properties in 
the area that are zoned for two units. What should the reviewer do? 

 A. The reviewer must accept the appraiser’s conclusion if the market 
indicates it is typical of the area. 

 B. The reviewer must disagree and exclude the income and also the value of 
the kitchen improvements connected to the third unit 

* C. The reviewer should check with the entity that enforces zoning in the area 
and also check the client’s requirements specific to this situation before 
making any opinions on the matter.   

 D. The reviewer must call the municipality to report the illegal third unit.  

10. A reviewer is questioning the size of the site indicated in an appraisal report. 
When viewing the site on the plat map, the reviewer realized it is a trapezoid with 
the two bases identified as 100 feet and 120 feet. The reviewer used an 
engineer’s scale on the plat map and estimated the distance between the two 
bases at 75 feet. What is indicted size of the site? 

 A. 7,500 sq. ft. 

* B. 8,250 sq. ft. (solution 100 + 120 x 75 /2) 
 C. 9,000 sq. ft.  

 D. 16,500 sq. ft. 

Review quizzes are intended to be taken during your personal study time. Suggested 
answers are found in the Solutions Booklet. 
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Part 4. Reviewer Communication 
(205 minutes + two 10-min. breaks and Exam) 
 
 
Case Study Findings 

Discussion on the Review Process. The 
schedule allows for 70 minutes to 
discuss the reviewer’s finding specific to 
Step 3, 4 and 5 of the Review Process. 
This should provide adequate time to 
address the issues that the reviewers 
uncovered in the appraisal report they 
reviewed in the morning session. The 
discussion of the case study findings 
should move along at a brisk pace, as 
intended—and it should be a lively 
discussion with a lot of class 
participation. 

The instructor should go through each of 
the 10  questions from the Fannie Mae 
2000 review form. Remember to use the 
instructor guidance that is prefilled in the 
course handbook under Part 3. While 
addressing the 10 questions, the 
instructor can inquire about issues 
specific to Step 3, then Step 4 and 
lastly, Step 5 of the Review Process. You 
can ask about what tests of 
reasonableness the reviewers performed 
and whether the tests were useful in 
their analysis. Poll the various table 
groups to learn the outcomes of their 
findings and discuss the differences of 
opinions. 

For this whole-class discussion, 
reviewers do not need to share their work 
with another reviewer in the class, 
unless the majority of the participants 
truly want to share. The best reason not 
to share their work during this whole-
class discussion is that the session is 
likely to be animated and interactive, as 
intended, and participants will want to 

write notes in their course handbook in 
the blank spaces that are provided. That 
is easier to do when they have their own 
work in front of them.  

General guidance. The same general 
format used in the prior whole-class 
discussions may be applied to this 
discussion with the exception that there 
is no need to encourage sharing of the 
reviewer’s analysis with another class 
member. 

Topics to address during the discussion. 
The course handbook presents six 
questions to help get the discussion 
started. The instructor may wish to add 
or create different types of questions to 
foster the discussion.  

It will take time to go through each of the 
10 questions addressed in Part 3. Some 
sections in the URAR can be summed up 
more quickly than others. Use the 
instructor notes provided in the comment 
area below each question to guide the 
discussion. The goal is to get the 
participants thinking about all aspects 
that need to be addressed within Steps 
3, 4 and 5 of the Review Process. 

Instructors will need to monitor the time 
as it will likely go by quickly and each of 
the 10 questions must be addressed in 
class because there are no suggested 
solutions included in the solutions 
booklet that participants receive for Day 
2 of the course.  

Therefore, mark in your course handbook 
the amount of time allotted for each 
question based on your judgment. The 
average allotted for each section of the 
URAR calculates to about seven minutes. 
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The Subject, Contract and Improvements 
sections will take less time since there 
are less issues to discuss. This should 
leave additional time for the more critical 
sections of the subject appraisal report 
to be discussed with the class. 

The final outcome of the reviewer’s 
findings will be difficult for many in the 
class. The case study was designed to 
bring out difficult decisions for the 
reviewer. Use the instructor guidance 
provided in the course handbook and let 
the participants come to their own 
conclusions. Remember, there is no best 
solution that the course is trying to push. 
It is the process that is important here 
and to allow participants to reach their 
own conclusions.  

First Afternoon Break. Once the 
discussion for the case study findings 
has been concluded, the instructor can 
take the first afternoon 10-minute break.  
 
Why Communication Matters 

This session will run like a normal course 
presentation. The instructor will follow 
content outlined in the course handbook 
and also on the PowerPoint slides.  

Some participants might not initially 
appreciate discussion about the 
reviewer’s communication with the 
appraiser whose work is under review. 
However, many reviewers fine that in a 
review assignment where communication 
with the appraiser is expected, it can be 
the most challenging part. Some 
reviewers have found it to be so 
challenging that they’ve given up 
providing review services altogether. 

Participants are encouraged to share 
their experiences and ideas. 

This section presents the different ways 
a review assignment may be carried out 
with respect to the reviewer–appraiser 
contact. 

4.1 Review Reality Check. The reviewer 
needs to be cautious about treating into 
the area of appraiser independence. This 
RRC problem can easily foster additional 
discussion about reviewers who have 
tried to influence an appraiser, so watch 
the time given to this particular problem. 

4.2 Review Reality Check. This is a 
straightforward problem that should be 
easy to address with the class. 

How Communication Works 

This section might be better titled “How 
Communication Doesn’t Work” because 
a key point to stress is that when one 
party to the conversation becomes 
defensive, communication shuts down. 
Reviewers need to learn how to prevent 
this from happening. The next RRC 
problem addresses preventative steps a 
reviewer can take on this very issue. 

4.3 Review Reality Check. The reviewer’s 
communication process with the 
appraiser actually begins before the 
conversation gets underway. He reviewer 
can diffuse potential issues by simply 
asking questions in the right way. 

Suggestions for Reviewers 

This section includes a “do” list and a 
“don’t” list for effective communication. 
Spend time discussing these as time 
permits. 

4.4 Review Reality Check. This problem 
builds on the prior RRC problem by giving 
additional ideas to enhance 
communication. Certain words that the 
reviewer may use can provoke 
unintended responses. Words such as 
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“errors” or “violate” might be best 
avoided during a conversation between 
reviewer and appraiser.  

Oak Street Case Study 

Drafting a memo to the appraiser. This Is 
a practical application that allows the 
reviewer to draft some notes of how they 
would communicate the results of their 
review findings to the appraiser whose 
appraisal report is under review. 

20 minutes is allotted for this exercise. 
Therefore, give the class about 10 
minutes to write out their draft memo 
and then asked for volunteers to share 
what they wrote. If you are running ahead 
of schedule, this exercise can be 
extended as needed. However, the time 
might be better spent in reviewing course 
content prior to the exam. 

Upon completion of the draft memo and 
follow up discussion, the last 10-minute 
break of the afternoon should be taken.  

Preparing for the Exam. In the review 
section of Part 4 following the self-study 
quiz, there is a section that addresses 
the exam. This is self-study material, so 
the instructor only need to point it out. 

There is no formal review of the course 
content prior to the exam. The reason is 
because timing may not allow a formal 
review that incorporates PowerPoint 
slides similar to what was provided in 
Review Theory—Residential. The 
instructor can make a decision whether 
to lead a review of the course contents, 
or simply allow the participants to study 
quietly on their own prior to the final 
preparations in advance of distributing 
the exam booklets in answer sheets.  

The exam is 30 multiple-choice 
questions and the instructor must ensure 

that the exam booklets are open no later 
than one hour before the scheduled end 
time of the course. Normally that would 
be 4:00 PM. Remember that it takes at 
least 10 minutes to provide instructions 
and prepare the classroom for the exam. 
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Part 4 Preview 
  

Reviewer Communication 

In Review Theory—Residential, a session was devoted to Step 7 of the Review Process, 
which is the Reviewer’s Report Consistent with Intended Use. The focus of that session 
was the written communication of the review report that is transmitted to the client. The 
topic of oral reports was addressed, but the emphasis was on written communication to the 
client and other intended users. One of the topics not addressed in the prior course was 
how an appraiser communicates with the appraiser whose work is the subject of the review. 
When the reviewer’s scope of work includes such communication, it also involves, by 
default, necessary communication with the client to ensure that the appraiser-reviewer 
interaction stays on track within the intended use of the assignment. 

Residential review assignments may call for the reviewer to interact on some level with the 
appraiser whose work is the subject of the review. This can be challenging for reviewers, as 
it requires skills that go beyond those generally required in appraisal practice. Yet 
possessing these skills can be the difference between a successful reviewer and an 
unsuccessful one. In Part 4, the focus will be on reviewer communication skills and ways to 
enhance them. 

Learning Objectives 

To prepare for Part 4, read the following learning objectives, and refer back to them as 
you study this part. 

 Compare and evaluate the review opinions developed for the appraisal report in 
the case study assignment and discuss these findings with fellow reviewers in the 
class. 

 Identify the various ways a review assignment may be carried out with regard to 
interaction between the reviewer and the appraiser. 

 Recognize what constitutes effective communication. 

 Identify best practices for effective communication between the reviewer and the 
appraiser. 

 Write an effective memo as a reviewer to the appraiser in the Oak Street Case 
Study about the reviewers concerns with an appraisal report. 
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Learning Tips 

The challenge of interpersonal communication is faced by reviewers every day, though it 
is rarely discussed. Communicating with the appraiser whose work is under review can be 
a source of extreme frustration. Be sure to note the suggestions provided on how a 
reviewer can make this part of the assignment smoother and easier—for both the 
reviewer and the appraiser. 

In this session, reviewers will have an opportunity to apply what they learn in Part 4 by 
writing a memo to the appraiser whose work they reviewed in the Oak Street Case Study. 

Preparing for the Exam 

At the conclusion of the Review section to Part 4, you will find information that provides 
guidance in preparation of exam. This content follows the Self-Study Quiz in the Review 
portion within this part. 
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Oak StreetOak Street

Part 4. 
Reviewer Communication 

I. Case Study Findings 

Review Analysis and the Development of Review Opinions 

 The first task in Part 4 is a whole-class discussion to address the reviewer’s 
findings specific to the appraisal report that is the subject of the 
assignment in the Oak Street Case Study. 

A. General guidance. 

1. The whole-class discussion will be moderated by your instructor and will 
function much the same as the prior case study findings.  

2. The objective is to walk through the 10 questions presented on the Fannie 
Mae 2000 review form and address opinions specific to Steps 3, 4 and 5 of 
the Review Process.  

3. Be prepared to discuss and defend your review opinions. If your performed a 
test of reasonableness that you found helpful, be ready to share that insight 
with the other reviewers in the class.  

4. Questions, comments, and your participation and interaction during 
discussion session should always be done in a courteous and professional 
manner. The goal is to help your fellow reviewer present appropriate analyses 
and solutions that lead to the most credible opinions and conclusions. 

5. The instructor (i.e., review supervisor) is responsible for opening the 
discussion session and providing any additional instructions. 

B. Topics to address during the discussion session. 

1. What opinions of completeness, accuracy, adequacy, relevance and 
reasonableness did you develop in each of the 10 questions? 

2. What opinions of appropriateness and credibility did you develop specific Step 
4 of the Review Process as you analyzed the report under review? 

3.  What areas of disagreement did you have specific to the appraiser’s 
development work in the report under review? 
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4. What opinions of appropriateness specific to the appraisal report did you 
develop based on Step 5 of the Review Process. Did you discover any content 
in the report that was misleading? 

5. Did you have any disagreement with the reporting provided in the work under 
review? 

6. Did you agree or disagree with the appraisal report’s conclusion of value?  

II. Why Communication Matters 

Review assignments can go in many directions with regard the interaction of the reviewer 
with the intended users. Some involve reviewer-appraiser communication and some do 
not. When the assignment includes interaction with the appraiser whose work is the 
subject of the review, there is also some necessary communication that needs to be 
addressed with the client specific to that reviewer-appraiser communication.  

A. The reviewer’s assignment might include any of the following: 

1. Engaging or selecting the appraiser, remaining in contact with him or her 
throughout the appraisal process, reviewing the appraisal report, and then 
working with the appraiser to address any concerns or make clarifications 

2. Reviewing the appraisal report after the appraiser has completed it, then 
working with the appraiser to address any concerns or make clarifications 

3. Reviewing the appraisal report after the appraiser has completed it, then 
addressing any concerns in the review report without any further input or 
contact with the appraiser—sometimes referred to as a “corrective review” 

4. Completing the review of the appraisal report without ever knowing who 
prepared it 

B. In scenarios 3 and 4 above, communicating with the appraiser is not an issue 
because it does not happen. 

C. The remainder of this discussion addresses scenarios 1 and 2, where 
communication with the appraiser is a key part of the reviewer’s assignment. 

D. Reviewer–appraiser communication may take place under a number of scenarios. 

1. Review assignments for financial institutions—either as a staff reviewer or an 
independent contract reviewer. 

2. Reviewer for a regulatory agency or government entity—again either as staff or 
an independent.  
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E. Effective communication can make the difference between a review assignment 
that is rewarding and productive, and one that is a nightmare for all parties 
involved. 

1. Most people—appraisers included—are sensitive to criticism.  

2. However, honest and meaningful criticism encourages people to improve their 
skills and gives them direction on how to do that. 

3. Appraisal is a complex process that provides ample opportunity for error. 
Appraisers can always find room for improvement. An effective review can 
facilitate this. 

F. Reviewers must exercise caution while communicating with an appraiser to 
ensure that the appraiser’s independence is not threatened. Appraiser 
independence is part of the Dodd-Frank Act and is included in state licensing 
laws. 

G. Whenever the reviewer’s scope of work requires communication with the 
appraiser, the reviewer needs to communicate with the client to know precisely 
the level of communication that is to take place with the appraiser. 

1. Is the reviewer to meet directly with the appraiser, either personally or via 
telephone?  

2. Is there an intermediary between the reviewer and the appraiser? At this level 
of communication, the reviewer interacts with the appraiser, but not directly 
because a moderator is positioned between the two. 

3. Is all communication between the reviewer and the appraiser to be in written 
form, such as email messages or other written forms of communication? 

4. What decision-making powers does the reviewer have while communicating 
with the appraiser? 

5. Will the appraiser be given a copy of the reviewer’s summary results that stem 
from the communication between the two? 

6. The reviewer’s communication with the client should clarify issues presented 
in the above questions as part of Steps 1 and 2 of the Review Process. 
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4.1 Review Reality Check  

 

  

 I am a Senior Reviewer with a government agency. My job involves 
contracting with fee appraisers and reviewing their work. If I find issues,  
I contact them via email or telephone and ask for clarifications and/or 
corrections. Several appraisers I’ve worked with have taken my comments 
a little hard and have accused me of infringing on their independence. I 
am very sensitive to that accusation; I don’t want to do anything improper 
or to ask the appraisers to do anything improper. 

What suggestions would you offer to the reviewer in this situation? 

 

 There can be a fine line between making suggestions for  

 improvement and unduly influencing the appraiser. Reviewers need to  

 know where that line is and respect it. Most appraisers are more   

 than willing to fix errors or provide clarifications; they don’t want  

 reports under their signature to be flawed. However, when   

 professional disagreements arise, neither the appraiser nor the   

 reviewer should feel obligated to sign a report with which he or she   

 does not agree.   
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4.2 Review Reality Check  

 

  

 I was engaged by a lending institution to review an appraisal report. The 
scope of my assignment included discussing the report with the 
appraiser. I completed my review report and sent it to my client. The 
appraiser subsequently contacted me and asked for a copy of my review 
report. I declined and reminded the appraiser that confidentiality rules do 
not permit me to provide a copy of my report without my client’s 
authorization. The appraiser replied that this is unfair. She said that since 
the appraisal report is hers, she’s entitled to know what I said about it in 
my review report. 

What suggestions would you offer to the reviewer in this situation? 

 

 The reviewer is correct. Providing the review report to the appraiser  

 without the client’s authorization is not permitted under standards   

 or the Appraisal Institute’s Code of Professional Ethics (CPE).   

 An appraiser is not “entitled” to the review report just because he   

 or she prepared the appraisal report under review.  
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III. How Communication Works 

We practice interpersonal communication every day throughout our lives. So why aren’t 
we better at it?! Communication among professionals—especially professionals in the 
opinion business—can be fraught with complications because of varying 
communication styles, personalities, and levels of expertise.  

A. Communication style refers to how you say what you say. 

1. The party on the receiving end may react more to the way the message is 
delivered than to the message itself. 

2. What you say may be right, but if the way you say it is wrong, you’re still wrong. 

3. Choice of words is important.  

a. But words can have different shades of meaning to different people. 

b. A good communicator continually monitors the reactions of the listeners to 
see if the message is getting across as intended.  

B. Complicating factors can include the following:  

1. Situation or context in which the communication takes place 

2. Timing of the message 

3. Physical and emotional state of each party at the time 

4. Degree to which each party is committed to communicating effectively 

C. Both parties have to want communication to happen, or it will not. 

D. When conversations become confrontational and one party becomes defensive, 
communication stops. 

E. The most successful communication takes place in person. 

1. In-person communication between appraisers and reviewers is not always practical. 

2. Communication by telephone can allow for a great deal of conversation to happen  
in a short time. It also allows each participant’s tone of voice to be expressed. 

3. Email communication allows for more careful choice of words and refining the 
message before it is delivered. However, email communication can come across 
as cold and austere; the tone of the conversation may be easily misinterpreted. 
Further, sending emails back and forth can become time-consuming and 
unproductive. 
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4.3 Review Reality Check  

 

  

 I contacted the appraiser whose work I’m reviewing to ask for clarification 
of a minor point made in the market conditions addendum. I’m not sure if 
I said something wrong, but the appraiser immediately became defensive 
and accused me of lacking geographic competency. At the end of the 
conversation, I realized I’d gotten nowhere. All the phone call did was 
annoy the appraiser and ruin any chance of me finishing this review. 

What suggestions would you offer to the reviewer in this situation? 

 

 Reviewers need to understand how to diffuse a confrontation before  

 it escalates. When one party gets defensive, communication ceases.   

 One tip: Try raising questions rather than making accusations.   

 For example, “I didn’t see where you put your estimate of exposure  

 time. Did I miss that?” as opposed to “You didn’t include exposure  

 time.” Other phrases that can be useful:   

  “I’m not saying you’re wrong, I just want to be clear….”   

  “Help me to understand this….”  

  “Maybe we can say that another way so there’s no room for  

 the intended user to misunderstand.”  
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IV. Suggestions for Reviewers 

Here are some practical tips for reviewers when communicating with appraisers 
(Adapted from Richard C. Sorenson, MAI, Appraising the Appraisal, 162–167). 

A. Make sure you’ve done your homework before contacting the appraiser. 

1. Know what content is where in the appraiser’s report. 

2. Try to understand the appraiser’s way of reasoning through the appraisal 
problem.  

3. Make careful notes about what you plan to discuss. 

4. Plan your conversation. Be prepared to present your points in an organized 
manner. 

B. Know when to raise an issue and when not to.  

1. Not every issue is critical. Stick to what’s important and relevant. 

2. There’s always room for improvement. But that doesn’t mean it always has  
to be made. Will the correction affect the credibility of the appraisal opinions 
and conclusions? If the correction is not made, will the report be misleading? 

3. Keep in mind the objective: To provide the client with a credible value opinion. 

C. Practice effective communication (and it does take practice). 

D. The “do” list and the “don’t” list: 

1. Do: 

a. Be fair, and come across that way. 

b. Begin the conversation on a positive note. 

c. Convey your concerns in a positive, constructive manner. 

d. Be an active listener. Active listening requires patience, openness, and a 
true desire to understand. See the issue from the appraiser’s point of view. 

e. Be receptive to innovative techniques. Do not automatically assume a 
technique is wrong just because it is different. Consider the appraiser’s 
rationale with an open mind. Look forward to learning something new and 
creative yourself. 
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f. Ask questions that are straightforward, direct, specific, and simple. State 
the issue as precisely as you can. Ask questions in a nonjudgmental 
manner. Try not to appear condescending or otherwise insult the 
intelligence of the appraiser. 

g. Focus on major problems. Identify key issues and concerns and downplay 
problems that are not pertinent to the value conclusion. 

h. Direct your criticism to the report, not the appraiser. Always remember 
that the appraisal is under review, not the appraiser. Structure your 
questions and comments from this perspective. 

i. Discuss the strengths as well as the deficiencies of the appraisal. 
Appraisers don’t often get positive feedback when it’s deserved. The 
reviewer may be the only person in a position to provide it. 

j. If you are proved wrong, admit it and back down. If you know you are right, 
however, defend your position strongly. 

k. Plan for the interaction to take more time than you think it should. 

2. Don’t: 

a. Put the appraiser on the defensive. 

b. Call the appraiser to criticize a report and to give him or her your own 
preconceived assumptions and value conclusion.  

c. Accept vague answers or “smoke and mirrors” explanations. Let the 
appraiser know you want specifics. 

d. Overreact if the report contains minor typos, inconsistent wording, 
rounding errors, or inconsequential mathematical mistakes. 

e. Frustrate the appraiser with unreasonable demands to meet your standard 
of perfection. Perfection is a worthy goal, but it is often unrealistic and 
unattainable in the real world. 

f. Expect the appraiser to write a demonstration-quality appraisal report. This 
is an unrealistic, unnecessary expectation. 

g. Jump on the appraiser’s responses with an accusative tone. Do not 
inadvertently provoke the appraiser and put him or her in a reactive, 
defensive position. This will interfere with addressing the real issues, 
which are generally technical in nature. 

h. Lecture the appraiser or speak in a patronizing voice, which will create 
hostility and increase interpersonal conflict. Never threaten. 
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i. Ask loaded, leading, confrontational, tricky, or argumentative questions. It 
is fine to ask probing questions, but be sure your wording and manner do 
not influence the response. 

j. Ask questions with double-negatives, two-part questions, and questions 
that are long and complicated.  

k. Allow personal appraiser relationships to cloud the objectivity of your 
review. 

l. Become enmeshed in a checklist mentality. A checklist must not become 
the ultimate determinant of an appraisal’s acceptability; it is merely a tool 
to help reviewers systemize the process. 

 

4.4 Review Reality Check  

 

  

 I’m an appraiser who had an upsetting conversation with the reviewer of 
my appraisal report. The reviewer started by saying that she found “lots of 
errors” in my report and that I “violated USPAP.” She then listed about 12 
items. Honestly, the most serious mistake she pointed out was that I 
adjusted my comps for market conditions when in the neighborhood 
section I said it was stable. I made notes about the issues she raised but 
I’m not sure I got them all and don’t want to call her back to ask. 

What suggestions would you offer to the reviewer in this situation? 

 

 This reviewer put the appraiser on the defensive at the outset of  

 the conversation. The appraiser feels too intimidated to call the   

 reviewer back to clarify which items require correction. So the   

 appraiser will probably not make all the requested corrections. The  

 reviewer could have listed the 12 or so items in an email so the  

 appraiser could study them on her own time. Also, the reviewer could  

 have taken a more optimistic approach to the conversation.  
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Oak StreetOak Street

V. Oak Street Case Study: Drafting a Memo to the Appraiser 

It’s now time to apply what you’ve learned to your findings from the Oak 
Street Case Study. Below are some pointers that could help this process go 
more smoothly—for both you and the appraiser.   

A. When writing a memo to the appraiser to address issues in the appraisal report, 
the reviewer must keep in mind that the objective of the memo is to elicit a 
favorable response. 

1. A poorly written or insulting memo will not elicit a favorable response. 

2. Remember, putting the appraiser on the defensive will cause communication 
to stop. 

3. It is often more difficult to come across as polite and well intentioned in a 
written communication than in person, regardless of what you say. 

4. It may be helpful to precede a written communication with a spoken one—a 
phone call or even a phone message in a friendly tone of voice—to let the 
appraiser know the memo is on its way. 

B. Instructions: In the following exercise, refer as needed to the suggestions in this 
part on effective reviewer-appraiser communication.  

1. The assignment calls for you to have the appraiser resolve any issues based 
on your findings. 

2. Write a memo to the appraiser asking him/her to address your concerns. 
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Reviewer’s Memo to the Appraiser 
 

REVIEWER’S MEMO 

 There is no sample memo provided to the instructor because each reviewer   

 may have reached different opinions and conclusions. As addressed in the   

 whole-class discussion on the reviewer’s findings, the reviewer should focus on   

 the material errors in the work under review and how they might impact the   

 appraiser’s conclusions.  

   

 Due to limited time, remind reviewers that their memo should be brief and   

 address their primary concerns and not get into trivial matters.  

   

 Once the participants have had some time to craft their memo, the instructor   

 can ask for volunteers to read their memo, or simply ask the whole class what   

 issues they brought up in their memo and how they worded their memo to not   

 put the appraiser in a defensive mode.  
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Review Part 4 
  

Learning Objectives 

Now that you’ve completed Part 4, you should be able to 

 Compare and evaluate the review opinions developed for the appraisal report in 
the case study assignment and discuss these findings with fellow reviewers in the 
class. 

 Identify the various ways a review assignment may be carried out with regard to 
interaction between the reviewer and the appraiser. 

 Recognize what constitutes effective communication. 

 Identify best practices for effective communication between the reviewer and the 
appraiser. 

 Write an effective memo as a reviewer to the appraiser in the Oak Street Case 
Study about the reviewers concerns with an appraisal report. 

Recommended Reading 

Appraising the Appraisal: The Art of Appraisal Review, 2nd ed., Chapter 10  

Terms and Concepts to Remember 

Confrontational Defensive Timing of the message 
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Self-Study Review Quiz 

Read each multiple-choice question carefully and select the one best answer. Try to 
answer the questions without looking back in your handbook.  

1. A reviewer is responsible for contracting with fee appraisers and then reviewing 
their work. The reviewer must  

 A. approve all work from appraisers the reviewer engages. Otherwise it looks 
as though the reviewer made a poor choice of appraisers. 

 B. do everything possible and necessary to have the appraisal corrected 
before it goes to the client. 

 C. let the appraiser know up front that it isn’t likely the first draft of his or her 
work will be found acceptable. 

* D. understand where the line is between making suggestions for 
improvement and unduly influencing the appraiser. 

2. When a party to a conversation becomes defensive 

 A. a third party will need to intervene. 

* B. communication ceases. 

 C. the conversation moves to the next level. 

 D. the other party has made his or her point. 

3. A reviewer telephones an appraiser to discuss the appraisal report. At the outset 
of the call, the appraiser asks if the discussion could be postponed until the next 
morning because the appraiser has another deadline to meet. However, the 
reviewer needs to complete the review by the end of the day. The reviewer should 

 A. contact the client and ask that the client require the appraiser to discuss 
the appraisal with the reviewer today. 

 B. explain to the appraiser that the deadline for the review is today so the 
conversation must continue. 

 C. reassure the appraiser that the conversation won’t take long. 

* D. recognize that the timing of the message could complicate the 
communication if the conversation continues. 
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4. Before contacting an appraiser to discuss an appraisal report, the reviewer should 

 A. develop his or her own opinion of value. 

 B. evaluate the appraiser’s competency level. 

* C. make careful notes. 

 D. proofread the report. 

5. A review assignment requires the reviewer to 

 A. get the appraiser to agree with the reviewer. 

 B. get the appraiser to consider the comparables provided by the client. 

 C. get the client to agree with the appraiser. 

* D. maintain an objective, unbiased stance. 

6. A reviewer finds a math error in the appraisal report that does not affect any 
outcomes. When discussing the report with the appraiser, the reviewer should 

* A. mention the error but not emphasize it. 

 B. not mention the error. 

 C. provide proof that the error was made.  

 D. tell the appraiser the error must be corrected. 

7. When writing a memo to an appraiser to address problems in the appraisal, the 
reviewer should 

 A. defend his or her position. 

 B. inspire the appraiser to want to improve the report. 

 C. not accept excuses. 

* D. provide data and analysis to support his or her points of concern. 
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8. The client has asked a reviewer to “work with” the appraiser to provide an 
acceptable report. The reviewer is not expected to provide his or her own value 
opinion or to note corrections in the review report. The reviewer and the appraiser 
cannot agree on an issue that greatly affects the value. The reviewer should 

 A. advise the client not to hire the appraiser again. 

 B. negotiate with the appraiser about the issue so the final value conclusion 
is halfway between the appraiser’s opinion and the reviewer’s opinion. 

* C. notify the client of the disagreement and suggest an alternative approach 
for the review assignment such as the reviewer providing his or her own 
opinion of value in the review report. 

 D. report the appraiser to the state appraiser board. 

9. Appraisers may welcome criticism if 

 A. it is about USPAP violations. 

* B. it is meaningful and constructive. 

 C. it is meaningful and not misleading. 

 D. the reviewer will make a complaint to the state appraiser board otherwise.  

10. Communication with the appraiser via email about issues with the appraisal 
report has benefits and disadvantages. Email 

* A. allows for refining the message before it is delivered but it can come 
across as cold and austere. 

 B. allows the sender to avoid talking to the recipient but may not be 
welcomed because people in general get too many. 

 C. can conceal tone of voice but nearly always causes more defensiveness. 

 D. is fast but cheap. 

Review quizzes are intended to be taken during your personal study time. Suggested 
answers are found in the Solutions Booklet. 
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Self-Study – Preparing for the Exam 

The following content is designed to help you prepare for the Review Case Studies—
Residential exam. This is a self-study session.  

I. Preparing for the Exam 

A. Basic information 

1. The exam is comprised of 30 multiple-choice questions. 

2. Participants are allowed one hour to complete the exam. 

3. The exam is closed book, and all materials must be removed from the table area. 

4. A basic-function calculator may be helpful for some exam questions. 
Important Note: laptops, cellular phones, tablets, iPads, wearable technology 
(smart watch, Apple Watch, Google Glass, etc.), and other devices that can 
store data or connect to the Internet are NOT permitted during the exam. In 
addition, all watches, wallets, bags, and purses must be removed and stored 
out of reach prior to taking the exam. 

5. Participants may leave the classroom to use the restroom facilities, but they 
must leave their exam face down on the table while out of the room. 

B. Guidance on studying for the final exam 

1. The objectives contain the content that will be tested. 

2. Focus on the Terms and Concepts to Remember as presented on the review 
page of each part. 

C. Guidance on taking the final exam 

1. Read each question completely. 

2. Choose the most correct answer. Some answers may be correct to a limit,  
but there is an answer that is correct and specific to the question. 

3. Do not read information into questions beyond the information stated in the 
questions. 

4. Review your questions and double-check any math as needed. 
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II. Content Covered in the Course 

The following outline provides the approximate percentage for content covered in the 
exam. It will help you know where to concentrate your studies. 

Part 1. Assignment Identification and the Cost Approach (percent TBD) 

Part 2. Cost Approach Findings and Sales Comparison Approach (percent TBD) 

Part 3. Review Analysis and the Development of Review Opinions (percent TBD) 

Part 4. Reviewer Communication (percent TBD) 
 
 



Review Case Studies-Residential 

Instructor’s Exam 



Exam A 
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The Review Process 

STEP 1  Identification of the Problem 

Identify the client 
and any other 
intended users 

Identify the intended 
use of the reviewer’s 

opinions and 
conclusions 

Identify the 
purpose of the 

review 

Identify the 
work under 

review 

Identify any 
assignment 

conditions connected 
to the review 

 

STEP 2  Reviewer’s Scope of Work 

 

STEP 3  Reviewer’s Research and Analyses 

Consistent with the reviewer’s scope of work, examine the work under review regarding 

Completeness Accuracy Adequacy Relevance  Reasonableness 

 

STEP 4 Review of Appraiser’s Analyses, Opinions, and Conclusions 

Develop an opinion 
whether analyses are 
appropriate within the 

context of the requirements 
applicable to that work 

Develop an opinion 
whether the opinions and 

conclusions are credible within 
the context of the requirements 

applicable to that work; and  

Develop reasons 
for any disagreement 

 

STEP 5  Review of Appraiser’s Report 

Develop an opinion 
whether the report is appropriate and 

not misleading within the context of the 
requirements applicable to that work; and  

Develop reasons 
for any disagreement 

 

STEP 6 Development of the Reviewer’s Own Opinion of Value 

When the scope of work includes the reviewer developing his or her own opinion of value* 

 

STEP 7  Reviewer’s Report Consistent with Intended Use 
 

* When reviewing a review report, the scope of work may include the reviewer’s own opinion of the quality of the work that 
was the subject of the report being reviewed. 
Source. Adapted from content in the Uniform Standards of Professional Appraisal Practice (USPAP) and from an illustration 
of the valuation process in The Appraisal of Real Estate, 14th edition. Chicago: Appraisal Institute, 2013, Fig. 4.1, 37.  
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Read each question completely; follow directions carefully. ALL of the data needed to 
answer the questions is contained in the questions themselves. Every question has one 
answer that is best and therefore regarded as correct. Do NOT create additional facts 
or information. 

1. A reviewer noted in the work under review that the estimated annual depreciation 
rate for the residence was given as 2 percent. As a test of reasonableness, what 
should the reviewer expect to see for the appraiser’s total economic life? 

* A. 50 years (100% / 2%) 
 B. 75 years 

 C. 100 years 

 D. 200 years 

Source: Part 1 – Oak Street Case Study Booklet (page 31) 

2. A reviewer is performing a test of reasonableness on the cost approach for a new 
construction based on the following information in the appraisal report: 

• Land value is $95,000 and is supported by independent market sales  
• Current cost is $330,000 
• Brokerage commissions of 4% are common in the area for new 

construction  

What is a reasonable conclusion of the cost approach based on this information? 

 A. $343,750  

* B. $438,750 ($330,000 / 0.96 + $95,000)  
 C. $442,708 

 D. $446,064 

Source: Part 1 – RRC 1.4 (page 9) and Oak Street Case Study Booklet (page 31) 

3. The appraisal report under review included a market extraction to derive the total 
depreciation as a percent and then annualized the result for adjustment 
purposes. The reviewer did a test of reasonableness to see if the annualized 
depreciation was… 

 A. based on the age-life method. 

 B. based on the effective age of the residence. 

* C. based on the actual age of the residence. 

 D. based on residual-life method.  

Source: Part 1 – RRC 1.4 (page 9) and Oak Street Case Study Booklet (page 31) 



Exam A 
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4. When the scope of work for an assignment requires a two-stage review, what 
does that mean? 

* A. A review plus the reviewer’s own opinion of value 

 B. A review with two different scopes of work 

 C. A review that separates the development from the reporting 

 D. A review that requires communication with the client and communication 
with the appraiser whose work is under review 

Source: Part 1 – Introduction (page 1) and RRC 1.2 (page 7) 

5. A reviewer is doing a test of reasonableness on the site value reported in an 
appraisal report under review. If there are no vacant land sales in the market 
area, what is the most viable land valuation procedure for analyzing the property’s 
land value?  

 A. Sales comparison 

* B. Market extraction 

 C. Ground rent capitalization 

 D. Land residual technique  

Source: Oak Street Case Study Booklet (page 30) and the quiz for Part 1 in the 
Course Handbook (page 16) 

6. The building site for subject in the work under review is much larger than the 
other lots in the neighborhood. The reviewer checked with the city planner and the 
site has the potential to be subdivided. As a test of reasonableness, what should 
the reviewer look for to be addressed in the appraisal report? 

 A. The issue of surplus land in the highest and best use analysis  

* B. The issue of excess land in the highest and best use analysis 

 C. The issue of interim use in the highest and best use analysis  

 D. The issue of consistent use in the highest and best use analysis 

Source: Part 1 – Part 1, RRC 1.6 (page 11) and quiz question #14 (page 18) 
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 Use the data below of vacant lot sales to answer questions 7, 8, and 9. 
 

Item Sale 1 Sale 2 Sale 3 Sale 4 Sale 5 

Sale price $151,000 $210,000 $135,000 $149,000 $175,000 

Size 1 Acre 2 Acres 1 Acre 1 Acre 1 Acre 

View Neutral Pond Neutral Neutral Pond 

Externalities Neutral Neutral Traffic Noise Neutral Neutral 

7. Based on the vacant land sales, what should a reviewer expect for an adjustment 
if the property that is the subject of the appraisal report under review has no pond 
and is compared to a sale that does have a pond view? 

 A. $10,000 

 B. $15,000 

* C. $25,000 (Sale 1 or Sale 2 compared to Sale 5) 
 D. $60,000 

Source: Oak Street Case Study Booklet (page 26)  

8. What adjustment should the reviewer consider to be reasonable if the subject site 
is 2 acres and some comparables in the report under review have 1-acre sites? 

 A. $15,000  

 B. $25,000 

* C. $35,000 (Sale 1 or Sale 2 compared to Sale 5, then to Sale 2) 
 D. $60,000 

Source: Oak Street Case Study Booklet (page 26)  

9. What should the reviewer consider a reasonable adjustment if the property that is 
the subject of the appraisal report under review has traffic noise and some of the 
comparable sales in the report under review do not? 

* A. $15,000 (Sale 1 or Sale 2 compared to Sale 3) 
 B. $25,000 

 C. $35,000 

 D. $60,000 

Source: Oak Street Case Study Booklet (page 26)  
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10. A comparable property sold for $650,000 with an 80 percent mortgage and the 
seller agreed to pay 7 points. The reviewer is checking to ensure the indicated 
value in the appraisal report is based on cash equivalence price. If the reviewer’s 
research indicates that the market can identify about 70 percent of seller-paid 
concessions, what cash equivalent price should the reviewer use for this sale?  

 A. $604,500 

 B. $613,600 

* C. $624,500 

 D. $650,000 

Source: Part 2 – Course Handbook, RRC 2.5 (page 29) and Oak Street Case 
Study Booklet (page 53) 

11. After careful analysis a reviewer disagrees with the value conclusion reached in 
an appraisal report that is under review. In light of this result, what must the 
reviewer do? 

 A. The reviewer must use an extraordinary assumption connected to the area 
of disagreement. 

 B. The reviewer create a hole in the appraisal report specific to that 
disagreement.  

* C. The reviewer must provide support for the disagreement with the value 
conclusion in the review report.  

 D. The reviewer must prepare a complete new appraisal from scratch to 
prove the reviewer’s conclusion. 

Source: Oak Street Case Study Booklet (pages 1 and 3)  

12. In the neighborhood section of the work under review the reviewer noted that a 
box was checked to indicate that property values were declining, but all sales in 
the sales comparison approach were adjusted in support of an increasing market. 
If the reviewer’s research shows the market was indeed increasing, what can the 
reviewer conclude from this test of reasonableness? 

 A. It is a material error and a misleading appraisal report. 

* B. It is a trivial error and the wrong box was checked in the Neighborhood 
section. 

 C. It is gross negligence that affects the value conclusion. 

 D. The reviewer needs to create a hole in the sales comparison approach 
and redo the approach. 

Source: Oak Street Case Study Booklet (page 58 – Item 8)  
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13. A reviewer is performing a test of reasonableness on a comparable sale that sold 
for $200,000 and reflects the noise, odors and lighting from a nearby 
manufacturing plant that may not be fully accounted in the work under review. If 
the reviewer’s research indicates such properties are negatively affected by 20 
percent, what is the adjustment for this sale if the subject does not have this 
external influence?  

 A. $20,000 

 B. $30,000 

 C. $40,000 

* D. $50,000  ($200,000 / 0.80 = $250,000 - $200,000) 
Source: Oak Street Case Study Booklet (page 53)  

14. What is the primary concern of a reviewer in regards to personal property included 
in the comparable sales in the work under review? 

 A. The reviewer needs to ensure that the appraiser removed the value of any 
personal property from the subject’s selling price.   

 B. The reviewer needs to ensure that the appraiser’s value of the subject’s 
personalty is reflected in the comparable sales in the appraisal report. 

 C. The reviewer needs to ensure that the appraiser was aware of any 
personal property in the subject’s sale price. 

* D. The reviewer needs to ensure the appraiser identified the personalty in the 
comparable sales and adjusted the prices to reflect real property only. 

Source: Oak Street Case Study Booklet (page 54)  

15. The appraisal report under review notes seller concessions in the comparable 
sales, but the concessions are not adjusted and there is no explanation. What 
quality issue should the reviewer address in relation to the absence of seller 
concessions?  

 A. accuracy of the work under review 

* B. adequacy of the work under review 

 C. reasonableness of the work under review 

 D. relevance of the work under review 

Source: Course Handbook, Part 3 (page 42 and 45)  
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16. A reviewer is developing opinions of appropriateness and credibility relative to 
Step 4 of the review process in the appraisal report under review. What should 
the reviewer first consider when developing these opinions? 

 A. The intended use and purpose of the review assignment 

* B. Review opinions developed in Step 3 relative to completeness, accuracy, 
adequacy, relevance, and reasonableness 

 C. The scope of work disclosed in the appraisal report under review 

 D. The reviewer’s opinions from Step 5 on how the appraiser communicated 
the opinion and conclusion in the work under review  

Source: Course Handbook, Part 3 (page 41)  

17. The Site section in the URAR under review, the appraiser checked the no-box to 
the question regarding adverse site conditions or external factors and then added 
the comment that there were no adverse site conditions or external factors. 
Which quality opinion should the reviewer consider the appraiser’s statement? 

 A. adequacy 

 B. completeness 

 C. reasonableness 

* D. relevance 

Source: Course Handbook, Part 3 (page 42 and 47)  

18. Which quality best describes an appraisal report that satisfies the minimum 
requirements of the assignment’s intended use?  

* A. adequacy 

 B. completeness 

 C. reasonableness 

 D. relevance 

Source: Course Handbook, Part 3 (page 42)  
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19. What should a reviewer’s reasons for disagreement be based on regarding the 
reporting aspect of the work under review? 

 A. the appraiser's reconciliation process within the context of the 
requirements applicable to the work 

 B. the appropriateness and credibility of the analyses and conclusions 
presented  

* C. the appropriateness of the appraisal report and whether any of the 
content is misleading within the context of the requirements applicable to 
the work 

 D. the appraiser’s development of reasonable analyses within the context of 
the requirements applicable to the work 

Source: Course Handbook, Part 3 (pages 41 and 43)  

20. When a reviewer is performing a test of reasonableness relative to an appraisal 
report under review, what context must be considered? 

 A. assignment conditions of the appraisal under review  

 B. intended user of the review 

 C. effective date stated in the appraisal report under review 

* D. intended use of the appraisal 

Source: Course Handbook, Part 3 (page 43) and RRC 3.1 (page 57)  

21. A reviewer identified a component in the work under review and compared it to a 
benchmark, or a secondary source, to assess the reliability of the data, analyses, 
and outcomes. What best describes this review technique?  

 A. review process 

 B. reviewer’s research and analyses 

* C. test of reasonableness 

 D. context of intended use 

Source: Course Handbook, Part 3, RRC 3.3 (page 59) and RRC 3.4 (page 60) 
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22. The contract section in the appraisal report under review stated the sale was 
arm’s length but referred to a supplement for additional comments related to the 
appraiser’s contract analysis. However, there was no contract analysis addressed 
in the supplement. What review quality should the reviewer address this under? 

 A. Accuracy 

* B. Completeness 

 C. Reasonableness 

 D. Relevance 

Source: Course Handbook, Part 3 (page 42 and 45) 

23. A reviewer observes that all of the comparable sales selected by an appraiser 
were inferior in overall amenities as compared to the subject property. What 
quality characteristic best characterizes this issue for the reviewer’s opinions of 
quality? 

 A. Accuracy of the work under review 

 B. Misleading information within the work under review 

 C. Completeness of the work under review 

* D. Reasonableness of the work under review 

Source: Course Handbook, Part 3 (page 42) 

24. What is a common outcome when a reviewer discusses assignment results and 
the other party to the conversation becomes defensive? 

 A. A third party will need to intervene. 

* B. Communication with the party ceases. 

 C. The conversation is making progress. 

 D. The reviewer’s integrity and independence is evident. 

Source: Course Handbook, Part 4, RRC 4.3 (page 77) and (page 79) 
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25. In an assignment that requires the reviewer to discuss assignment results with 
the appraiser, what preparation should the reviewer undertake to ensure good the 
best results?   

 A. Develop the reviewer’s own opinion of value 

 B. evaluate the appraiser’s competency level. 

* C. Make careful notes about what is to be discussed 

 D. Proofread the reviewer’s report. 

Source: Course Handbook, Part 4, (page 78)  

26. A reviewer discovered several trivial errors in the work under review. How should 
the reviewer address these errors when discussing the report with the appraiser?  

* A. The reviewer can mention the errors, but should focus on the primary 
concerns of the review results. 

 B. The reviewer must not mention the trivial errors to ensure that the 
appraiser doesn’t become defensive. 

 C. The reviewer must point out all errors to help the appraiser do better work 
in the future.  

 D. The review should require the appraiser to correct all errors in the 
appraisal report, both trivial and material. 

Source: Course Handbook, Part 4, RRC 4.3 (page 77) and (page 82) 

27. Which of the following communications from a reviewer is most likely to put an 
appraiser on the defensive in regards to having adequate support for 
adjustments?  

* A. I noticed several potential USPAP violations do to the lack of support for 
your adjustments. 

 B. Help me to understand how you addressed the support for your 
adjustments in your appraisal report. 

 C. If the support for the adjustments were addressed in more detail, would 
that enhance the credibility of your value conclusion?  

 D. I didn’t see the support for these adjustments, did I miss them? 

Source: Course Handbook, Part 4, RRC 4.3 (page 77) 
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28. A transaction between unrelated parties who are each acting in his or her own 
best interest best defines? 

 A. Market price 

* B. An arm’s length transaction 

 C. Market value 

 D. A bilateral contract 

Source: Course Handbook, Part 3, (page 61) 

29. How does a reviewer determine the type and level of communication when the 
scope of work requires the reviewer to address assignment with the appraiser 
whose work is under review?  

* A. Through communication with the client as part of Step 1 of the Review 
Process  

 B. Through professional standards that set out the requirements for an oral 
report 

 C. It is dependent on the types of errors found in the appraisal report under 
review 

 D. By researching the qualifications of the appraiser to better understand the 
appraiser’s education and experience 

Source: Course Handbook, Part 4, (page 73) 

30. The appraisal report under review stated that he subject property was located in a 
blue-collar Irish-Catholic neighborhood. What quality opinion should the reviewer 
address this under? 

 A. Accuracy 

 B. Completeness 

 C. Reasonableness 

* D. Relevance 

Source: Course Handbook, Part 3 (page 42 and 47) 
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