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Preface 

Tills collection of papers is a companion volume to A National Program for Energy-Efficient Mortgages 
and Home Energy Rating Systems: A Blueprint for Action (NREUIP-261-4677). The Blueprint reports 
the findings and recommendations of the National Collaborative on Home Energy Rating Systems and 
Mortgage Incentives for Energy Efficiency about a voluntary national program linking energy-efficient 
mortgages and home energy rating systems. 

The National Collaborative wrote A Blueprint for Action and its members and staff prepared the papers 
in this companion volume, Going National with HERS and EEMs: Issues and Impacts, which was 
published by the National Renewable Energy Laboratory. 

The Collaborative was formed by the U.S. Department of Energy, in cooperation with the U.S. Department 
of Housing and Urban Development, as a National Energy Strategy initiative. The Collaborative's purpose 
was to investigate promoting energy-efficient homes by linking home energy rating systems and energy­
efficient mortgages. 

Tills volume provides technical documentation for A Blueprint for Action. It consists of 55 technical issue 
papers and 13 special papers prepared by the technical advisory committees and some members of the 
Collaborative Consensus Committee of the National Collaborative. It also contains the bibliography and 
the glossary written by the members and staff of the National Collaborative. 

The valuable contributions of the Collaborative's members, those who served on committees, and staff are 
acknowledged. Without their dedication and commitment to a challenging task, the accomplishments 
reflected in this collection of papers would not have been realized. 
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Introduction 

This report contains the collected papers of the National Collaborative on Home Energy Rating Systems 
and Mortgage Incentives for Energy Efficiency. The Collaborative Consensus Committee (CCC) was 
responsible for final technical decisions and policy formulations as they are reflected in A Blueprint for 
Action. The CCC assigned issues it wanted explored to four different Technical Advisory Committees 
(TACs). The technical papers were advisory to the CCC. 

TAC members were nominated by CCC members, reviewed by the Department of Energy management 
team, and, after selection, approved by the CCC. Technical members in each area of expertise-home 
energy rating systems, energy-efficient mortgages, implementation strategies, and awareness-were 
augmented by CCC members interested in attending T AC meetings. Each TAC had two co-chairs. A 
technical staff member served as the staff co-chair, whose primary responsibility was to interpret the 
TAC's work to the CCC. The CCC co-chair's responsibility was to ensure that issues the CCC had 
identified were addressed by the TAC. Collaborative observers also attended TAC meetings and, when 
recognized by TAC chairs, participated in the proceedings . 

The TACs were responsible for providing technical information, options along with their advantages and 
disadvantages, and, when they thought it was useful or desirable, recommendations. 

Although the TACs did not have responsibility for arriving at consensus decisions, the Home Energy 
Rating System (HERS) TAC was the only TAC to arrive at consensus on each of its 21 issues. These 
consensus recommendations are reflected in the HERS TAC issue papers. 

There are occasional discrepancies between the assigned issue list (approved by the CCC) and the actual 
issue listed at the top of certain issue papers. This means that the issue paper author rephrased the issue 
slightly (often for technical reasons), and wrote to the issue as it was stated in the issue paper. These 
discrepancies were left intact in this report. The assigned issues list, which follows in Section 1 ,  shows 
the areas of CCC inquiry. The actual issue papers document the issues actually addressed. 

Also listed in Section 1 are the topics of the special papers requested by the CCC members later in their 
deliberations, or assigned by facilitators or staff. 

All issue papers and special papers were provided to the CCC for use during their deliberations. However, 
not all positions recommended by TACs were adopted by the CCC. 

Appendix A lists members of the CCC, the Technical Advisory Committees, and the CCC's Steering 
Committee. A list of staff and official observers also appears in Appendix A. Appendix B contains a list 
of relevant acronyms. The glossary was compiled by National Renewable Energy Laboratory (NREL) 
staff members using inputs from CCC and TAC members. Portions of the glossary have been reviewed 
by CCC and staff members. 

NREL staff also compiled the bibliography using a library of papers NREL maintains and from the 
Collaborative's technical issue papers and special papers . 

1 
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Assigned Technical Issues and Special Paper Topics 
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1 Assigned Technical Issues and Special Paper Topics 

The Collaborative Consensus Committee (CCC) had numerous technical questions that needed to be 
answered before the CCC could make policy recommendations about a national program. These issues, 
listed in this section, were divided among four Technical Advisory Committees comprised of experts in 
relevant technical fields. The Technical Advisory Committees were assigned to deal with technical issues 
in the following areas: 

• Home energy rating systems (HERS) 
• Energy-efficient mortgages (EEMs) 
• Implementation strategies and impacts (Implementation) 
• Marketing, training, and promotion (Awareness). 

In addition to the issue papers, Collaborative members wrote special papers to address concerns that arose 
during the CCC's consensus-building discussions. CCC members, facilitators, and staff requested that 
these special papers be prepared by individuals or ad hoc task forces. This section lists the topics of these 
special papers. 

Assigned Issues 

HERS Technical Advisory Committee 

Technical experts in home energy rating systems, energy auditing, energy-efficient design, and retrofits. 

1 .  What studies show that home energy rating systems, where they have been applied, actually result 
in saved energy in residential buildings? Saved operating costs? If system did not result in energy 
savings, why not? If energy savings were realized, what were the contributing factors? 
(Ron Hughes) 

2. Should alternative rating approaches be allowed, e.g., performance, prescriptive, utility bills, 
pass/fail, scaled, etc.? (Ron Hughes) 

3. Upon what measures should the rating be based (Btu/year, Btu/ff/yr, Btulff!DD, $ 1 ,  etc.)? 
Absolute measures, comparative measures, dollar savings, etc. (Ron Hughes) 

4. What are the minimum guidelines to ensure technical credibility, uniformity, and allowance for 
local variations? (Michael Holtz) 

5. What are the mechanisms for determining the accuracy of a rating system? (Ron Judko:ff) 

6. How does HERS industry deal with fuel neutrality? Can we develop a rating system that is not 
biased by fuel? If yes - what does TAC recommend? (Ron Hughes) 

7. What information on behaviorai patterns provides useful insights into how a HERS system might 
incorporate occupant behavior? (Michael Holtz) 

8. How should HERS distinguish between new and existing homes? (Doug Swartz) 

9. To what extent should there be linkage between HERS and EEMs? (Bill Prindle) 

5 



10. What information should HERS guidelines require vis-a-vis retrofits? Should the HERS give a 
dollar cost and saving by component of proposed retrofit? (Bill Prindle) 

1 1. Are ratings required for each building, or can group ratings be permitted? (or subsets of ratings) 
(William Freeborne) 

12. What building types should be included in HERS? (Stephen Szoke) 

13. What features should be included in HERS? (Bion Howard) 

14. What level of detaiVaccuracy is necessary? (Doug Swartz) 

15. How do we include innovative buildings/features in the HERS, yet keep it from being too 
cumbersome? (Ron Judkoft) 

16. What are the minimum required outputs from HERS tools? (Ron Hughes) 

17. To what extent should HERS be linked to state and local codes? (Ron Nickson) 

1 8. Under what conditions is re-rating required? (Steve Baden) 

19. Should there be a national threshold for qualifying for an EEM? If not, how will local thresholds 
be decided? (Bill Prindle) 

EEMs Technical Advisory Committee 

Technical experts in mortgage financing, real estate, appraisal, housing, law, and administrative 
requirements. 

1. What data or analyses do we have showing that energy-efficient mortgages increase housing 
affordability? (e.g., if increased mortgage expense is offset by decreased operating expense, how 
does the home owner come out ahead financially?) Do any field data or analyses demonstrate 
how the homeowner benefits? How many more households might qualify for housing? What 
analyses have been done (or need to be done) on the impact of energy-efficient mortgages on 
portfolio risk? (Bill Brewster) 

2-5. Is it desirable to have a uniform EEM program and, if so, what are its characteristics? What 
underwriting rules should apply to EEMs? What should qualifying ratios be? Should a ratio 
stretch or a Pm + E approach be used? If the debt-to-income ratios are increased for 
mortgagees having energy-efficient housing, what should the ratios be? One specific amount 
or scaled to reflect the building's energy performance? or income level? What should the ratios 
be for given household incomes and/or building energy performance levels? (Walter Patterson 
and Bill Brewster - 2 papers) 

6. What would a uniform appraisal/valuation .method be? How does one measure the value of 
energy-efficiency improvements? How should they be accounted for in the appraisal process? 
What data or analyses have been done (or are needed) on the impact of energy improvements 
on resale value of house? (Bill Brewster) 

7. For an existing home, what should the total amount of energy improvements be? (Jane 
Stockinger) 

6 



8. What should the total loan-to-value ratio of EEMs be? (Jane Stockinger) 

9. For existing mortgages, how can energy-efficiency improvements be financed as part of the 
mortgage? (Jim Curtis) 

10. How can the EEM process be designed to avoid delay in the process? (The EEMs TAC will 
deal with the mechanics of what can be done; the IMP TAC will deal with who should do it.) 
(Richard Faesy) 

1 1-12. What kind of information is needed by lenders to trigger an energy efficient mortgage? What 
basic quantities do the mortgage lenders need from the HERS? (Chip Coffay - lender 
perspective; Tom Farkas - HERS perspective) 

13. What alternatives to escrow arrangements can be considered? Would a trustee system for fees, 
escrow accounts, and savings guarantees be beneficial? (Jim Curtis) 

14. How might inducements (such as rebates) be treated within an EEM process? When would such 
inducements be available? (Ken Crandall) 

Implementation Technical Advisory Committee 

Technical experts in utility programs, state energy programs, home inspection, remodeling, impact 
assessment, management analysis, cost/benefits analysis, and legal analysis. 

1. What alternative institutional arrangements are possible to implement HERS/EEMs? For 
example, should HERS/EEMs be delivered through state programs? Through utilities? 

What alternative strategies at the federal, state, regional and local level are required to implement 
a uniform national energy-efficient mortgage program linked to a voluntary home energy rating 
system process? Whose participation is required at each level? 

(Consider the whole range of HUD and USDA community development and housing programs: 
those of local Home Builder Associations (HBAs); local government housing, code enforcement 
and community planning and development programs, better housing organization and other social 
service agency activities; housing and planning programs of regional councils of government 
(COGs); utility audit and DSM/rebate programs; and the roles of state community affairs, 
housing and energy agencies, national trade and professional associations, and federal regional 
offices.) 

How can the strategies identified and existing utility, HBA, local or state government energy­
efficiency mortgage and home energy rating system programs be effectively linked? (Don 
Buchan) 

2. (With respect to existing buildings.) What are the estimated costs to each actor associated with 
implementing the various alternatives? What existing data or other measures were used to make 
these cost estimates? How might these costs be financed? What might the financial impact be 
on home buyers? state budgets? local budgets? taxpayers? utility rates and stockholders? 
others? (e.g., who will win and who will lose, if anyone?) 

7 



What empirical evidence is there on which to base estimates of the costs involved in 
implementing a nationwide HERSIEEMs system? What financial resources would be necessary 
to implement HERSIEEMs? What are programs going to cost at local, state, and federal levels? 
(Frank Newbraugh) 

3. (With respect to new buildings.) Same question as 2. (Richard Tracey) 

4. What would consumer impacts be? What are consumer protection issues, and how can they be 
prevented? (Rebecca Cohen) 

5. How can consumer protection issues be resolved? (Rebecca Cohen) 

6. What are liability issues and options? (Benny Folsom) 

7. What human resources would be necessary for implementation? (Doug Seiter) 

8. What role might the states play, and what incentives might be needed to encourage states to 
participate in a national system or program? (Chris Roitsch) 

9. What incentives are needed to encourage local participation? (Russell Duncan) 

10. What are the actions necessary for quality control, who would carry them out, and what would 
be the estimated costs? (Barry Moline) 

1 1 .  Who should verify the adequacy/accuracy of building energy predictive tools? (Barry Moline) 

12. What aspects of a combined HERSIEEMs program might be mandatory? (Doug Culbreth) 

13.  What are the roles of  the various participants in avoiding delay in the loan approval process? 
(related to EEMs Issue #10) (Javier Figueroa) 

Awareness Technical Advisory Committee 

Technical experts in marketing, advertising, consumer protection, training, needs assessment, and 
education. 

1 .  Generation and distribution of HERSIEEMs information for .consumers and shelter industry 
audiences. (Rebecca Vories) 

2. What are the informational needs of the following groups? (Deborah Howard) 

• Mortgage lenders 
• Appraisers 
• Inspectors 
• Real estate agents 
• Code officials 
• Energy auditors 
• Builders 
• Remodelers /retrofitters 
• Dealers 
• Manufacturers of manufactured homes 
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• Product suppliers and manufacturers 
• Organized consumer advocacy groups 
• Utilities 
• Organized energy and environmental advocacy groups 
• Regulators 
• Relocation companies 
• Real estate attorneys 
• Homeowner associations 
• State and local executives and legislative bodies 

What are the motivational needs of the following groups? (Refer to groups listed for item 2). What 
are the technical needs of the following groups? (Refer to groups listed for item 2) (Deborah 
Howard) 

What are the information and education needs of consumers and how can they best be met? What 
are the components of an objective consumer education program for HERS/EEMs? (Gerry 
McGowan) 

What provision will be made for technical assistance? (Randy Martin) 

What are the best "trigger points" for awareness in the new and resale home sales processes? How 
can these be activated? (David Swankin) 

• Time of contract signing 
• Time of mortgage application 
• Time of listing home 
• Time of home inspection 
• Time of multiple listing 
• Utility bill insert 
• Real estate agent promotional mailings 
• Time when consumers first consider buying, selling, or refinancing home 
• Time of remodeling, retrofitting, or major repair 
• Time of refinancing for any reason 

7-8. What types of labeling will be best in terms of helping promote awareness? What type of labeling, 
if any, will be best in terms of helping promote awareness? What are the criteria for evaluating 
a "good" label? (Bill Griffin/David Swankin) What labeling should be requied for a home energy 
rating? (Bill Prindle) 

9. What proficiency requirements should there be for raters and anyone making calculations on 
retrofits? (Mike Lennon) 

Special Papers* 

Perry Bigelow Characteristics of an energy-efficient mortgage program 

*Special papers were produced on request of Collaborative members and staff. Their purpose was to 
address pertinent issues arising from the CCC discussion. 
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Perry Bigelow 

Jim Curtis 

Farkas Task Force 

Tom Farkas 

Benny Folsom 

Charles Fritts 

Fulkerson Task Force 

Ron Hughes 

Bill Prindle 

Bill Prindle 

Stephen Szoke 

Marika Tatsutanti 

Overcoming the barriers and disincentives to the purchase of energy­
efficient homes with energy-efficient mortgages 

Barriers to energy-efficient mortgages 

Is a single "rating method" necessary for uniformity? 

What is a rating model or rating method? Is it necessary for the CCC to 
select one to establish uniformity? 

Rater training/qualifications 

Special papers from the lenders' caucus 

Special paper on a national benclunark 

What could an infrastructure for a national implementation and 
administration of a HERS/EEM program look like? 

Cash flow vs. cost-effectiveness 

Key barriers to the wider use of EEMs for retrofitting existing homes 

Renewable energy technologies for home energy rating systems and 
energy-efficient mortgages 

Environmental benefits of a national HERS/EEMs program 
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Section 2 

Assigned Technical Issue Papers 





Issue Paper No.: 1 

Name of TAC:1 HERS 

Contact person: Ron Hughes, HERS Industry (Energy Rated Homes of America) 

-� J Date of issue paper: October 4, 1991 

I 
j 

l 

I J 

I 
J 

Title of issue: What studies show that energy improvements, where they have been applied, 
actually result in saved energy in residential buildings? Saved operating costs? 
If not, why not? If energy savings were realized, what were the contributing 
factors? 

Summary of analysis already completed: Of the studies reviewed, comprehensive energy improvements 
have resulted in savings of energy and operating costs ranging from 9% to 32% in single-family houses 
and average 26% in multifamily structures. 

Individually, adding insulation showed an average savings of 21 %; improving heating systems resulted 
in 1 1 %  to 13% savings; and reducing leakage in the air distribution system averaged 22% savings, but 
ranged up to as high as 41%! 

The lower range of savings from energy improvements appear to be the result of: (1) improvements to 
houses that were fairly efficient prior to improvements, (2) poor installation of improvement measures, 
and/or (3) lower-income families who, after weatherization, chose to condition (heat) and occupy more 
rooms of the house than they previously could afford to condition. 

Contributing factors to the extent of energy savings included (1) the extent of the energy improvements, 
(2) the particular improvements chosen, (3) the quality of the installations, (4) lifestyle changes that 
resulted, and (5) the procedures employed to evaluate savings. 

Research still needed: None 

Background text and references: See attachments 

1Technical Advisory Committee 
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Attachment to Issue Paper No. 1 
References Reviewed 

Barnett, Cole and Thor, Phil. June 1990. Construction Cost Analysis Residential Construction 
Demonstration Project, Cycle II. Bonneville Power Administration, Portland, Oregon. 

Baylon, David, Bob Davis, Ian Brown, Mike Kennedy, Mike Lubliner, and Steve Onisko. Ecotope. 
March 1991. Manufactured Homes Thermal Analysis and Cost Effectiveness Report. Bonneville Power 
Administration, Portland, Oregon. 

Brown, Evan. May 1991. Energy Rated Homes of Arkansas. Research Report on Energy Savings from 
Weatherization Measures. Prepared for the Arkansas Department of Human Services, Little Rock, 
Arkansas. 

Carlsmith, Roger S., William U. Chandler, James E. McMahon, and Danilo J. Santini. January 1990. 
Energy Efficiency: How Far Can We Go? Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

Cohen, S. D., C. A. Goldmen and J.P. Harris. February 1991. Measured Energy Savings and Economics 
of Retrofitting Existing Single-Family Homes: An Update of the BECA-B Database. Lawrence Berkeley 
Laboratory, Berkeley, California. 

Cohen, Sam and Goldman, Chuck. July/August 1991.  Between Two Decades: Weatherization Report 
Card. Home Energy, Vol. 8, No.4, pp. 30-36. 

Davis, Bruce E. September 1991 .  The Impact of Air Distribution System Leakage on Heating Energy 
Consumption in Arkansas Homes. Prepared for the Arkansas Energy Office by Home Comfort, 
Fayetteville, Arkansas. 

Goldman, C.A. May 1988. Retrofit in U.S. Multifamily Buildings: Energy Savings, Costs, and Economics, 
Volume 1. Lawrence Berkeley Laboratory, Berkeley, California. 

Hellman, Marc. July 1991 .  Investigation into Electric Utility Incentives for Acquisition of Conservation 
Resources. Oregon Public Utility Commission; 

Howard, Bion and Prindle, William. July 1991 .  Better Building Codes for Energy Efficiency. Alliance 
to Save Energy, Washington, DC. 

Koomey, Jonathan G., Celina Atkinson, Alan Meier, James E. McMahon, Stan Boghosian, Barbara 
Atkinson, Isaac Turiel, Mark P. Levin, Bruce Nordman, and Peter Chan. July 1991.  The Potential for 
Electricity Efficiency Improvements in the U.S. Residential Sector. Lawrence Berkeley Laboratory, 
Berkeley, CA. 

Lessne, Greg J., PhD. November 1987. Evaluation of Energy Conservation Assistance Programs. 
University of Rhode Island, Providence, Rhode Island. 

Nichols, A.K and Belzer, D.B. November 1988. Estimation of Building Sector Energy Savings Potential 
from OBCS Funded Research: A Technical Support Document. Pacific Northwest Laboratory, Richland, 
Washington. 
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Pratt, R.G., C. C. Conner, M.K. Drost, N.E. Miller, B.A. Cooke, M.A. Halverson, B.A. Lebaron, R.G. 
Lucas, J. Jo, E.E. Richman, K.G. Ritland, W.F. Sandusky, M.E. Taylor, and S.G. Hauser. December 1990. 
Significant ELCAP Analysis Results: Summary Report. Pacific Northwest Laboratory, Richland, 
Washington. 

Rogers, Beth. November/December 1991.  Manageable Energy Management. Public Power, Vol. 49, 
No. 6, pp. 20-25. 

Rosenfeld, Arthur H., Celina Atkinson, Jonathan Koomey, Alan Meier, and Robert Mowris. LBL. 
February 1991 .  Policy Implications of Greenhouse Warming. "A Compilation of Supply Curves for U. S.  
Buildings," Chapter 3:  Residential and Commercial Energy Management. National Academy of Science. 
Lawrence Berkeley Laboratory, Berkeley, California. 
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Issue Paper No.: 2 

Name of TAC: HERS 

Contact person: Ron Hughes, HERS Industry (Energy Rated Homes of America) 

Date of issue paper: September 30, 1991 

Title of issue: Should alternative rating approaches be allowed? 

Recommendations (if any) (include majority/minority): Yes. One performance-based, 0-100 rating 
scale would be defined for each jurisdiction or locale according to climate and construction practices. A 
variety of certification, prescriptive, and code approaches could then be allowed as long as they: 

1 .  Can b e  related t o  the scale in a technically credible manner, and 

2. Meet or exceed the efficiency threshold for an EEM on the scale of the subject jurisdiction or locale. 

Advantages: 

• Standardization of baseline scaled approaches. 
• Allows for local autonomy; tailored to local needs. 
• Most exciting, scaled, state-sponsored HERS use a 0-100 point scale. 
• Diversity of certification and prescriptive approaches that can be approved. 

Disadvantages: 

• Certification programs number in the hundreds. 
• Alternate approaches vary widely in protocols and standards and may require change. 
• Alternate approaches encourage "gaming" to most easily qualify a particular house. 
• Quality control of many approaches will be more difficult. 

Summary of analysis already completed: 

• Review existing HERS programs. 
• Discussion within HERS TAC, HERS industry, and representatives of the National Association of State 

Energy Officials. 

Alternative solutions with advantages and disadvantages: No-allow only one approach. 

Advantages: 

• Lenders and national audiences have only to deal with a single system. 
• More resources would be devoted to a single approach, perhaps ending up with a stronger more 

effective program. 

Disadvantages: 

• Most, if not all, existing programs would be ruled out. 
• Resources are not always available for conversion from existing to new approach. 
• New approach could be a lemon if not already in place and tested. 
• Political opposition. 
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Research still needed (if any): 

• How to quality control a variety of approaches. 
• Define 0 and 100 points on the scale for different states and climatic regions. 
• How/where are certification/prescriptive programs approved? Recommendations: On the state level. 

Background text and references: See Glossary. 
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Issue Paper No.: 3 

Name of TAC: HERS 

Contact person: Ron Hughes, HERS Industry (Energy Rated Homes of America) 

Date of issue paper: October 18,  1991 

Title of issue: Upon what measure should the rating be based (Btu/yr; Btu sq ft/yr; Btu/sq ft/DD; 
etc.) e.g., absolute measures, comparative measures, dollar savings, etc. ("Based" 
is interpreted to mean the "fundamental" physical quantity which is the primary 
technical output of a HERS calculational tool.) 

Recommendations (if any) (include majority/minority): Btu/yr; such a quantity may, or may not, be 
seen by the consumer; however, it is easily convertible to all other commonly used energy units and 
normalization parameters. 

Advantages: 

• Establishes a performance measure that is not time dependent. 
• Easily converted into MBtu/yr and dollar costs. 
• While possibly confusing, may or may not be seen by consumer. 
• Diversity of certification and prescriptive approaches that can be approved. 

Disadvantages: 

• Btu/yr is not common terminology in the marketplace. 

Alternative solutions with advantages and disadvantages: 

Rating based on dollars, not energy. 

Advantages/disadvantages: Dollars are certainly the bottom line, and purchased energy is easily 
determined from utility bills-but it is difficult to determine the impact of lifestyle. In addition, new 
houses have no metered history, fuel prices fluctuate, and different fuels are not always available. 

Rating includes demand charges. 

Advantages/disadvantages: Varies. Unpredictable. Instead include demand charges in the utility rate 
schedules when predicting energy costs-not when rating efficiency. 

Summary of analysis already completed: Discussions with HERS industry concerning what works, why 
chosen, and what could be better. 

Research still needed (if any): 

1.  Research alternatives for normalizing. 
2. Where is the energy measured? Source energy or purchased energy? Is this question part of the 

national HERS protocols or a local decision? 
3. Do climate issues get incorporated into the fundamental unit or more appropriately into the definition 

of the rating scale end-points? 
4. Who sees what numbers, and where do they appear on labels, stickers, or documentation? 
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Issue Paper No.: 4 

Name of TAC: HERS 

Contact person: Michael J. Holtz, Architectural Energy Corporation 

Date of issue paper: September 12, 1991 

Title of issue: What are the minimum guidelines to ensure teclulical credibility, uniformity, and 
allow for local variations? 

Recommendations (if any) (inClude majority/minority): As a starting point, the following are 
suggested as the minimum guideline topics for inclusion in the National HERS/EEM Collaborative's 
Blueprint for Action: 

• Uniform scale of efficiency (numerical rating) (2, 3, 6) 
• Procedure for testing and certifying the accuracy of rating tools (including alternative compliance 

method) (5, 14, 15) 
• List of minimum rated features (7, 8, 10, 12, 13) 
• Home energy labeling requirements (16) 
• Linkage of energy rating to energy-efficient mortgages (9, 16) 
• Procedures for monitoring, quality control, and evaluation (5) 
• Procedure for data collection and reporting of rated houses (9) 
• Definition of or procedure for determining minimum efficiency level for HUD, VA, and FMHA insured 

or guaranteed loans (17, 19) 
• Other (1 ,  18). 

Summary of analyses already completed: The National HERS/EEM Collaborative has been formed 
to develop a "Blueprint for Action" outlining the parts that various organizations should play in moving 
forward a national program of HERS/EEMs. This Blueprint for Action will consist of a number of 
guidelines that organizations developing, implementing, operating, and maintaining HERS/EEMs should 
adhere to in order to ensure uniformity and credibility. At issue is the minimum set of teclulical 
guidelines required to ensure credibility, uniformity, and local/state flexibility. 

The National HERS/EEM Collaborative cannot and should not tell organizations involved in home energy 
ratings and energy-efficient mortgages what to do. Rather, it should develop/define a minimum set of 
guidelines that, if followed, would constitute a technically defensible, uniform HERS/EEM process. The 
issue before the National HERS/EEM Collaborative and this HERS Teclulical Advisory Committee is what 
are the minimum set of guidelines that should be identified, developed, and included as part of the 
Blueprint for Action. 

The identification of guideline areas should be driven by the existing and proposed legislation that has 
required or will require consideration of energy efficiency in the home financing process, or the 
establishment of a national voluntary home energy rating system. Additionally, those areas deemed 
essential by the HERS/T AC to ensure an effective teclulical basis of a HERS should be included in the 
guidelines. 

The issue paper, prepared by the Alliance to Save Energy (attached), briefly describes some of these 
topics. 
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Alternative solutions with advantages and disadvantages: 

Advantages: 

• Establishes a basic set of guidelines for ensuring technical credibility and uniformity of HERS/EEM. 
• Preserves state and/or sponsoring organization's prerogative to adopt and modify HERS/EEM to meet 

local needs and requirements. 

Disadvantages: 

• May leave areas open that could cause confusion or misinterpretation in the future. ' 
Research still needed (if any): Research needs for the guideline topics are presented in other HERS TAC 
issue papers related to these topics. 
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COLLABORATIVE CONSENSUS CO�J!ITTEE 

II� 

ON Eh�RGY tFFICIENT MORTGAGES AND HOME ENERGY RATINGS 

RERS TECHNICAL ADVISORY COHMI�I:E 

POTENTIAL ISSUES FOR DISCUSSION 

1. A uniform scale of energy efficiency Effective 
national guidelines for ho�e energy ratings must 
establish a co��on scale on which all homes can be 
compared. such a scale must have a technical basis and 
a relatively simple reporting index. Examp�es of 
technical bases include BTU/square footjdegree day and 
similar thermal load measures, percentage achievement 
of an optimal efficiency level, or percentile ranking 
of· a given home compared to the entire stock in its 
seographic area. Reporting indices include points 
systems (usually l-100), stars , colors, and others. lt 
is also possible for the technical scale and �he 
reported index to be the same. 

2. A common threshold for energy efficiency -- For 
whatever scale is adopted, HERS guidelines must 
establish threshold criteria for defining homes as 
energy efficient. These criteria are essential for 
qualifying ho�es for EEM incentives. Given the variety 
of rating systems and home design approaches now in 
use, al�ernative compliance methods will be necessary . 

3. Testinq an.d certifyinq the· accuracy of :rating tools 
-- The guidelines must also definP. criteria for 
certifyinq the accuracy of home energy ratinq tools; 'in 
predicting both therm�l loads and energy savings from 
retrofits. ·Other guidelines �or rating tools may need 
to be set, such as methods for calculating tha 
interaction of retrofits as well as their economic and 
financial performance. Once these guidelines are set 
and in place , there must be an admi�istrative procedure 
and secretariat es�ablished to perform the testing and 
ceztification protocols. 
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4 .  Ho�e fe�tures inc luded in the rating -- Many ratinq , syste�s 
eval uate only 't:he thennal e f f i c i e ncy o f  the bui l ding envelop e . 
Others factor in HVAC equ ipment e f f i c iency . O ther phys i c a l  
fea�ures that may b e  cons idered in home energy �ating s include : 

- Air i n f iltration 
- Domestic hot water 
- Thermal Mass 
- Home automation and control systems - �  
- Passive solar features 
- Active solar and other on-s ite renewabl e  s ources 
- Lighting-.-
- Applillnces .... AO 

The guidelines �ust be specific about the components of total 
home energy consumption that are to be included in the 
c al cul ation o f  efficiency on the common sca l e . 

5 .  Home enerqy . l abelillg requirements -- Nat ional h ome energy 
rating guidel ines �ust address the issue o f l abel ing . The l abel 
is what the consumer as well as real estate and other 
profess ionals see. It must contain information that is s imp le 
enough for consumers to understand and compl ete enough for 
professional s to use . The s implest poss ible might conta in only a 
scale index rating ; yet appraisers and o��ers could b enefit £rom 
more descriptive information on energy features such as env e l ope 
i nsulation values , equipment efficiencies , etc . Another pos s ible 
l abel item is the esti�ated energy cost for the home . The 
gu idel ines process must s et minimum labell ing reql<irements . 

6 .  Linkage of energy ratings to energy effici ent mortgages -- The 
CCC process is designed to develop guidelines for both HERS and 
EEMs . The HERS guidelines thus should support and enable the use 
o f  EEMs . First Qnd foremost , the HERS guidelines must set the 
th �eshold criter�a f or energy efficiency ��at qualify ho�es for 
EEM .underwriting incentives . Other issues that come up in ��is 
context include : 

- guidelines for analyz ing retrofits for EEMs 
- deter.mL�ing allowable retrofit measures 
- guidelines · �or econo�ic analysis or retrofits 
- guidelines xor appraisal calculations for retro fits 

guidelines �or affordability itpacts o! retro f its 

7 .  Monitorinq; qua�ity · co�tro l and evaluation -- The tffiRS TAC 
should discuss thes� three iszues , addressing ouestions such as : 
Should rating - syst� operating under tede�al guidelines be 
required to monitor· perrormance of homes t.."::ey deal with ns ing 
cer�ain protocols? Should a !ed�rally-funded �onitorinq ef !ort 
be created? Should spot tield. ;n�pections of rating systems be 
required? Should there be an ov�rall evaluation o t  the 
e ffectiveness of . .  tha.\ quidelines? 

- . !' 
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Issue Paper No.: 5 

Name of TAC: HERS 

Contact person: R. Judkoff, National Renewable Energy Laboratory 

Date of issue paper: October 1 ,  1991 

Title of issue: What are mechanisms for determining the accuracy of a rating system? 

Recommendations (if any) (include majority/minority): 

1 .  Develop a qualification procedure for HERS calculation methods using software-to-software 
comparative tests. 

2. Use a combination of short-term monitoring tests, long-term submetering, and long-term utility bill 
monitoring to provide feedback for improvement of the ratings. 

Summary of analyses already completed: 

A combination of four techniques can be used to: 

1 .  Prescreen HERS software (calculation methods) 
2. Periodically test HERS data gathering and input adequacy 
3. Provide feedback on the average accuracy of occupancy behavior assumptions 
4. Provide statistical feedback on the comparability of HERS energy use projections to utility bill data. 

The basic techniques for assessing the accuracy of a home energy rating system are described below: 

1. Software-to-software comparisons: 

This is a prescreening approach that could be used to qualify HERS calculation methods for use 
under the national HERS umbrella. This involves: (a) defining representative prototype test 
buildings with various types of energy features; (b) simulating the energy performance of those test 
buildings with several detailed state-of-the art simulation programs such as DOE2, BLAST, 
SERIRES, etc. ; (c) comparing the predictions from the state-of-the-art simulation programs to those 
obtained with candidate HERS calculation methods; and (d) establishing the degree of accuracy 
(degree of agreement with the detailed programs) required for a HERS to "pass" the test. 

2. Short-term energy monitoring (STEM) test: 

This is a spot-check method that could be used on a random, small statistical sample of all rated 
buildings. This involves: (a) vacating the building; (b) installing instrumentation; (c) taking data 
for 3 days and nights; (d) removing instrumentation; (e) extrapolating to annual energy performance 
based on the measured building parameters and historical weather data; and (t) comparing 
extrapolated performance to the prediction obtained from the HERS using the same weather data as 
for the extrapolation. This method eliminates "occupant effect" as an unknown and would be most 
useful for detecting inadequacies in the data gathering and input portion of HERS. A slight variant 
of this method used in conjunction with submetering could also be used to directly measure the 
magnitude of "occupant effect." 1bis would be done by using actual weather data taken at the site 
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with a temporary weather station for the extrapolation, and then comparing the extrapolated energy 
usage with no occupant effect to actual submetered energy usage with occupant effect. 

3. Long-term submetering tests: 

This is a continuous check method that could only be used on a very small number of rated 
buildings. This would involve: (a) submetering the building; and (b) comparing the submetered 
measured thermal performance of the building to that predicted by the HERS. This method does not 
distinguish occupant effect unless it is used in conjunction with method #2. This method is more 
accurate than utility bill data because uncertainties caused by shared fuel end uses are eliminated by 
the submetering. The primary use of this method would be to fine tune assumptions about average 
occupant behavior in HERS. 

4. Long-term utility bill monitoring tests: 

This is a continuous check that could be used on almost all rated buildings. It would involve 
comparing energy usage inferred from utility bills to that predicted by the HERS. The primary use 
of this method would be an overall check of HERS accuracy. This method does not directly help to 
improve HERS since it is impossible to distinguish between calculational, data gathering, and 
occupant related sources of error with this method alone. 

Each of these four methods has pros and cons. However, a practical, and economical Q/C process can 
be developed for HERS by using a combination of all four of these methods. 

Research still needed (if any): 

1 .  A procedure will need to be developed to test the accuracy of HERS calculation software according 
to method #1 above. 

2. The exact protocols and monitoring requirements will have to be established for developing methods 
#2, #3, and #4 into a coherent quality control and feedback program. 
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Issue Paper No.: 6 

Name of TAC: HERS 

Contact person: Ron Hughes, Energy Rated Homes of America 

Date of issue paper: October 1 8, 1991 

Title of issue: How does the HERS industry deal with fuel neutrality? 

Recommendations (if any) (include majority/minority): Fuel neutrality will be addressed by requiring 
certified HERS tools to produce accurate energy use and cost projections. Other details of fuel source 
issues should be decided at the local level. 

Summary of analyses already completed: Most scaled rating systems (Energy Rated Homes [ERH] of 
AK, AR, VT, RI, MS, VA, and west TX plus AzHERS of AZ and CHERS of CA) rate the overall house 
on the same 0-100 point scale-whether gas heated or electric heated Fuel neutrality is addressed at the 
heating system in two different ways (ERHA with potential savings "points" and CA, AZ, and Ft. Collins, 
CO, with source energy) with similar net results. 

When comparing heating plants, the ERH approach compares gas to gas, electric to electric, and oil to oil, 
etc. when awarding heating system points towards the overall rating score. The highest efficiency gas 
furnace (97%) receives the same "points" as received by the highest efficiency electric, ground-coupled 
heat pump (300% ). 

AzHERS, CHERS, and Colorado's HERs· use "source energy" to achieve fuel neutrality-taking into 
account everything between the natural resource and the usable form. A multiplier of about 33% is used 
to adjust the efficiency of electric heating equipment. (Gas is considered usable energy in its natural form 
and has no such multiplier.) For instance, the efficiency of electric resistance baseboard heaters is reduced 
from 100% (at the plug) to 33% (from the power plant source); a ground-coupled heat pump drops from 

I 300% to 100%. Instead of 3,413 Btu, a kilowatt hour (kWh) is considered equivalent to 10,240 Btu in . J Arizona and 10,600 Btu in Colorado. The difference is due to a different mix of electric generation 
sources (coal, hydro, nuclear, etc.)-which will vary in different areas. 

I 

Research still needed (if any): None. 

Other approaches: Ft. Collins, CO, uses two different 0-100 point scales and rating designations for gas 
and electric heated houses (G and E). The end-points of the scales range from 6 to 180 KBtu/sq ftJ yr 
for gas and from 3 to 90 KBtu/sq ftJ yr for electric heated homes. In effect, this is a multiplier of 50% 
for electric heated houses. While this works for Ft. Collins, with only two fuel sources, it would be 
confusing to have a different scale for a variety of fuel sources-electricity, natural gas, propane, coal, 
oil, etc. 

Austin's Energy Star rating compares electric to electric and gas to gas as it rates the house by comparing 
it to the local energy code. The code is fuel neutral in thermal requirements of the house. An energy 
label accompanies the rating and features only the dollar cost. 

Another code-based approach being explored by American Electric Power uses Manual J to analyze the 
energy consumption of a house "as is" compared to "if built" to the Model Energy ' Code (or other 
standard), irrespective of fuel source. A rating is derived by dividing the energy use of "as is" by "as if." 
This uncouples the fuel source and does not limit the maximum rating. 

25 



Not all approaches are fuel neutral. Certification programs, for instance, are sometimes designed not to 
be fuel neutral-they are designed to be fuel specific, giving extra credit or lowering thermal standards 
for a particular fuel type or product. 
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Issue Paper No.: 7 

Name of TAC: HERS 

Contact person: Michael J. Holtz, Architectural Energy Corporation 

Date of issue paper: October 7, 1 991 

Title of issue: What infonnation or behavioral patterns provide useful insights into how a HERS 
might incorporate occupant behavior? 

Recommendations (if any) (include majority/minority): To ensure consistency and credibility, a HERS 
must "rate the home using standardized occupancy assumptions." Those features of the home under 
control of the occupants, such as thermostat set points, removable lights and appliances, a whole-house 
fan, and water heater set point, must be fixed in the rating tool so that the rating cannot be raised or 
lowered depending on the values assumed for those occupant-related factors. The HERS tool must 
incorporate coverage estimates for lifestyle parameters in order to account for average occupant behavior. 

Summary of analyses already completed: Numerous studies have been completed, as noted in the 
attachment, which show the impact of occupant lifestyle on residential energy consumption. These studies 
indicate the energy use can vary by a factor of 2 or 3 for different families living in identical houses. 

Alternative solutions with advantages and disadvantages: 

Advantages: 

• Provides a consistent methodology for accounting of the energy impacts of occupant-related design 
features 

• Eliminates the ability of the rater to "game" the rating by manipulating occupant-related design features. 

Disadvantages: 

• Rating does not reflect energy use and costs of the actual occupants of the home. 

Research still needed (if any): 

• Heating and cooling set points by state 
• Water heater set point 
• Internal gains by lights, appliances, and people by state and/or housing type 
• Operating occupancy schedules 
• Number of people assumptions - by number of bedrooms or square feet of floor area. 
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Attachment A to Issue Paper No. 7 
Partial List of Applicable Studies 

EPRI Report CU-7069, Energy Use and Changing Lifestyles; Lawrence Berkeley Laboratories; Berkeley, 
California; November 1990. 

EPRI Report EM-5908, Residential Customer Preference and Behavior: Market Segmentation Using 
ClASSIFY (TM) by National Analysts, SRC, and QEI, Inc. ; March 1989. 

Gladhart, P., Morrison, B., and Zuiches, J. ; Energy and Families; East Lansing, Michigan; Institute for 
Family and Child Study; Michigan State University Press; 1987. 

EPRI Report CU-6487, Residential End-Use Energy Consumption: A Survey of Conditional Demand 
Estimates by Cambridge Systematics, Inc. of Berkeley, California, and Regional Economic Research, Inc. 
of San Diego, California. 

Kempton, W., and Neiman, M., eds; Energy Efficiency, Perspectives on Individual Behavior, Washington, 
DC: American Council for an Energy-Efficient Economy; 1987. 

Energy Information Administration, Residential Energy Consumption Survey 1983/84 (RECS); United 
States Department of Energy, Washington, DC; 1987. 
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Attachment B to Issue Paper No. 7 

PLEAS U R E  

S EEKE R S  

• Like a l l  t h e  benefits: comfort.  safety . aopearance. 
personal control of energy use. conven1ence .  and 
high-tech appl iances 

• Show cost concerns 

APPEARANCE 

CONSCIOUS 

• Exhibit appearance and safety concerns 
• Less l ikely to monitor energy use 

LI FESTYLE 

S IMPLIFIERS 

• Show less concern about most needs/benefits: 
comfort. high-tech appliances. monnonng eiectr1c 
usage. personal control . convenience. or 
appearance of home 

• Fall into low income student or renter category 

R E S O U R C E  

C O N S E RVERS 

• Exhi bit concern about b u dget and environment 
• Accept ut 1 l i ty controls for cost savings 

HASSLE 

A VOIDERS 

• Minim 1ze hassle in buying appliances 
• Want personal control 
• Worry the least about cost or safety 

VALU E 

S EE KERS 

m • 
• I nvest t 1me in buying appl iances (comparison 

shop) 
• Use the most conservation measures 
• Exhibit  l imited concerns a bout safety or 

appearance 

Residential Market Seg ments: Percenta g e  of U.S.  Customers 

• Pleasure Seekers 

• Appearance. 
Consc1ous 

1 3 . 4 %  0 Lifestyle 
S1mpl l l1ers 

0 Resource 
1 8 .4% Conservers 

1 6 . 7"% EE Hassle Avoiders 

1 6 .9% 0 Value Seekers 

Source: Electric Power Research Institute 
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Attachment C to Issue Paper No. 7 

Pleasure Seekers 

- 1 .5 - 1 0  -0 5 0 0.5 1 0  
Appearance Conscious Resource Conservers 

1 5 . 1 5 . 1 0 -0 5 0 0 5 1 0 1 5 • 1 5 . 1 0 -0 5 0 0 5 1 0 1 5 

Electocny conservation/ I 
budgetary concerns t--+-+--i-. :-.;,.-1·] •-t--1 

Search m•mm•zation t--+-+--i-IJ.•+--:-; ;- --�· ·*\. I Personal control t--+-+--i......; ... ._+--1 

Appearance 1--+-+-.,.......f----H•+--t 
Use of energy: !--+-+·��...;:��,: _T��f.�tti•H-; area vs task ?�; {��-. . ··�· .. : 

• 

; . ,.,. I � :�, ...,...�D · . . . 
- .... .. 

I 
./ � 

}_ ,. 

·� ............ I--.. 

... I • 

';i:, 
_/ 
� K . 

I � - - .. , 

Lifestyle Simplifiers Hassle Avoiders Value Seekers 

I 
- 1 .5 - 1 .0 -0.5 0 0.5 1 .0 , .5 - 1 .5 - 1  0 -0.5 0 0.5 1 0 1 .5 . i 5 - 1  0 -0 5 0 0.5 1 0 i 5 

Electricity conservation/ 
budgetary concerns t--+--.. .;;..;;;.F.�.,.--t--1 ... .. 

Search minimization 

Personal control · . .  
Convenience • :i_S:� 

High-tech enthusiasm • 

Safety 

Appearance 

.Ji' J 
• • 

The numbers on each grid are standardized factor scores -- they indicate how positively or negatively a segment 
feels about each needs/benefits factor relalive to the other segments. 

Source: Electric Power Research Institute 
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Attachment D to Issue Paper No. 7 

Table 1 

RESIDENTIAL ENERGY USE IN THE UNITED STATES IN 1987 

(Quadrillion BTU) Total Fossil Fuel Electricity 

Space Heat 6. 15  5 . 80 0.35 

Water Heat 1 . 86 1 .42 0.43 

Cooking 0.42 0.23 0. 1 8  

Appliances, Light, 1 .96 0.00 1 .96 
AIC 

TOTAL 10.39 7.46 2.92 

Source: Estimated from Residential Energy Consumption Survey (RECS) 
(1989). Energy lnfonnation Administration, U.S. Dept. of Energy. 
Note: Data are for 1986n. 

Table 2 

CONCEPTUAL FRAMEWORK 

MOTIVATION TO ACT: 

FACTORS THAT ENABLE 
OR CONSTRAIN ACTION: 

MANIS FESTA TION OF 
CONSTRAINED OR 
ENCOURAGED MOTIVATIONS: 

MEASUREMENTS: 

CONSEQUENCES: 

Needs, Wants, Values, Emotions 

Socio-economic & Environmental 
factors: 

Demographics 
Physical Infrastructure 

Personal 
Societal 

Social/Legal Factors 

Behavior/ Activities 

Frequency, Duration, Sequence 
Time 
Distance 

Location & Type of Activity 
Expenditure Patterns: 

Recent and Historical 

Quantity & Type of Energy Use 
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Issue Paper No.: 8 

Name of TAC: HERS 

Contact person: Doug Swartz, City of Fort Collins Light and Power 

Date of issue paper: October 24, 1991 

Title of issue: Do HERS have to differentiate between new and existing housing? If so, how? 

Recommendations (if any) (include majority/minority): New and existing homes should not be 
differentiated, from a technical standpoint, in national HERS guidelines. 

Summary of analyses already completed: N/A 

Alternative solutions with advantages and disadvantages: 

Alternatives: 

1 .  Differentiate. 

• Many existing HERS and certification programs target either new or existing homes only, due to 
program sponsor goals in the marketplace. 

• Players, timing, and other aspects affecting program delivery differ in the two market segments. 
• Some feel utility billing histories can be used to establish a rating for existing homes. There is 

little consensus on this idea. 
• Retrofit analysis is unique to existing homes (see HERS Issue Paper No. 10). However the same 

techniques may be applicable to improving new home design. 
• Data collection techniques differ. New homes can be rated from plans and specifications (with 

site visits to confirm data). Existing homes may take longer to rate, and the rater must play a 
detective role when assessing energy features. Default values must be used on occasion when 
access is not possible. 

2. Do not differentiate. 

• From a technical standpoint, heat transfer rules apply equally to new or existing homes. There 
is no inherent reason why a rating cannot be calculated for both categories using the same 
methodology. 

• One HERS can be developed with multiple applications. Delivery aspects of a unified program 
can be customized for new and existing homes. 

• Rating both sectors using the same approach, on a common scale, gives users an accurate picture 
of the full range of energy efficiency in the housing stock. It enables direct, "apples-to-apples" 
comparisons to be made between new and existing homes. 

• A new home becomes an existing home the day it is occupied. Rating both market segments with 
a single program means that a new home rating remains applicable when the home is sold. A 
new rating would not be required unless physical changes are made. 
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Due to the data collection challenges, there may be somewhat less confidence in ratings for selected 
existing homes. In most cases this will not be a problem. In any case, a rating with some uncertainty 
will almost always be more useful than no rating at all. Apart from data collection, implementation 
aspects are likely more critical than technical aspects as local programs decide whether or not to 
differentiate new and existing homes. 

Research still needed (if any) : N/ A 
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Issue Paper No.: 9 

Name of TAC: HERS 

Contact person: Bill Prindle, Alliance to Save Energy 

Date of issue paper: October 30, 1991 

Title of issue: To what extent should there be linkage between HERS and EEMs? 

Recommendations (if any) (include majority/minority) : 

HERS should produce the reliable energy infonnation needed to process EEMs: 

• To qualify for an EEM an energy rating in confonnance with these guidelines must be performed. 
• If the home is being rated for an EEM program, the HERS must produce an accurate technical rating 

that places the home on a 100-point scale. If required by the EEM program, it should also produce 
an accurate annual energy cost projection for the home. 

• If the home is to be retrofitted, the HERS must accurately estimate the energy and dollar savings 
projected from a specific package of proposed retrofits. 

Summary of analyses already completed: This analysis is based on the HERS Technical Advisory 
Committee's (TAC's) current understanding of how EEMs work, and on the experience of HERS 
operating in the field. 

Alternative solutions with advantages and disadvantages: 

1.  Require no uniform HERS outputs for EEMs-This would make it easier for current HERS programs 
to claim compatibility with EEM programs. It would not, however, help create the consistency and 
reliability for which many Collaborative Consensus Committee members have expressed an urgent 
need. 

2. Eliminate the uniform rating scale and report basic energy use and cost numbers only. This presumes 
that EEM programs would eliminate the ratio stretch underwriting approach and go to a PITI+E or 
similar approach, which eliminates the need for the scale-and-threshold basis for the ratio stretch 
approach. While this might satisfy some lenders by basis underwriting on harder numbers, it takes 
away the consumer infonnation benefit of knowing how the home compares to others. It also 
requires more work for underwriters to plug in specific numbers for each home rather than making 
a simple ratio stretch based on fixed criteria 

Research still needed (if any): The HERS TAC needs to monitor the progress of the EEMs TAC; the 
specifics of our recommendations on this issue depend on the specifics of their EEM recommendations. 
This is particularly true with regard to the ratio stretch vs. Pffi+E underwriting issue, and the economic 
analyses required by the emerging EEM procedures. 

NOTE: While the HERS tool may not be the best or only means to achieve this, the EEM process will 
also require economic analysis sufficient to determine whether the package of retrofits is cost-effective, 
produces positive cash flow, and meets appraisal criteria related to present value of savings. 
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Issue Paper No.: 10 

Name of TAC: HERS 

Contact person: Bill Prindle, Alliance to Save Energy 

Date of issue paper: October 2, 1 99 1  

Title of issue: What information should HERS guidelines require vis a vis retrofits? Will HERS 
provide dollar cost and savings by component of proposed retrofit? 

Recommendations (if any) (include majority/minority): 

• HERS calculation procedures should accurately project energy savings in energy units and dollars for 
proposed retrofits. 

• A uniform procedure and set of assumptions should be developed for economic and financial analysis 
of retrofit measures, especially if the retrofits are to be financed through an EEM. Energy savings 
calculations from HERS tools would become an input to such a procedure. 

Summary of analyses already completed: This analysis is based on the HERS Technical Advisory 
committee's (TAC's) current understanding of how EEMs work and on the experience of a number of 
working HERS programs. 

Alternative solutions with advantages and disadvantages: 

1 .  Set no requirements for HERS analysis of retrofits. This would leave local programs free to operate 
as they desire, but would not give lenders added confidence in the accuracy of estimated savings 
from energy retrofits. The Collaborative Consensus Committee (CCC) seems to want to increase 
confidence in the reliability of HERS, as one of its basic tenets. 

2. Set no economic analysis guidelines for HERS and leave all economic calculations to lenders. This 
would make HERS programs' lives easier but lenders' lives harder. CCC sentiment seems to support 
making lenders' lives easier to induce them to use EEMs more frequently. 

Research still needed (if any): The EEM TAC needs to give the HERS TAC more guidance on what 
EEM practitioners need in the way of data from HERS. This is especially true in the area of economic 
data. In this area, research is needed on the most appropriate cost-effectiveness test to apply and on the 
method for assigning appraised value to energy retrofits on the basis of capitalized energy cost savings. 

NOTE: The mortgage industry and the EEM TAC should develop specifics for the uniform procedure 
recommended above. The procedure should include basic cost-effectiveness tests, cash-flow analyses, and 
information sufficient to complete the appraisal calculations in FHLMC Form 70-A or its successor. 
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Issue Paper No.: 1 1  

Name of TAC: HERS 

Contact person: William Freebome, U.S. Department of Housing and Urban Development 

Date of issue paper: October 7, 1 99 1  

Title of issue: Are ratings required for each building, or can group ratings be permitted? (or 
subsets of ratings)? 

Recommendations (if any) (include majority/minority): Building ratings should be grouped together 
where possible and where quality control can be demonstrated. The grouping will have the benefit of 
reducing duplication of effort as well as providing a common basis for the comparison of homes (i.e., 
buyers will know that a group of homes have similar ratings for comparison with another different group 
of homes). The group rating shall be appropriate for the same model built multiple times. 

Summary of analyses already completed: American Society of Heating, Refrigerating, and Air­
Conditioning Engineers (ASHRAE) Special Project 53 Position Paper #2-2 determined that two prototypes 
(single-family detached and single-family attached) could characterize housing for the Automated 
Residential Energy Standard (ARES). Energy savings are linear with size (square foot, linear foot, or air 
change basis). 

Research still needed (if any): A sensitivity analysis needs to be made similar to the ASHRAE Special 
Project 53 to determine if HERS can be applied to prototypes without losing needed accuracy and to 
determine baseline characteristics. 

Apartment buildings should be looked at to determine if each unit should be rated individually or should 
the building be rated as a whole? A sensitivity analysis would be done to determine the effect of solar 
orientation or common walls on units plus whether the units are individually metered or whether there is 
central mechanical equipment. 

36 

• l . l  

< l I 
i ' 1 

� li ,, . 



Issue Paper No.: 12 

Name of TAC: HERS 

Contact person: Stephen S. Szoke, Passive Solar Industries Council 

� I 
1 Date of issue paper: September 9, 1991 

. ' I 
I 
I j 

Title of issue: What building types should be included in HERS? 

Recommendations (if any) (include majority/minority): HERS should be applicable to multifamily, 
single-family, and manufactured housing. 

Alternative solutions with advantages and disadvantages: Limit HERS to structures that are easy to 
model, analyze, and evaluate such as single-family detached and possibly townhomes. HERS remains 
simple, but energy-efficient mortgages may not be fully applied and may not be considered where they 
would be most valuable, i.e., multifamily structures. 

Research still needed (if any): Appropriate methods of modeling common walls and floors/ceilings and 
considering one mechanical system serving more than one dwelling unit should be considered. These 
considerations must be addressed in the modeling tool and there needs to be a way to economically 
incorporate the effects into any simplified HERS. 

Background: Since the home energy rating system (HERS) is being developed to be used as a tool for 
energy-efficient mortgages (EEMs), it is imperative that the rating system be most applicable to the lowest 
cost housing. This is important to have more people qualify for housing based on good energy-efficient 
designs when utility bills are incorporated into the considerations for obtaining a mortgage. The 

, application of EEMs to single-family detached structures could be pursued to improve the level of energy 
, efficiency for single-family structures, but would probably have only a minor impact on the number of 
individuals who could qualify for the mortgage, particularly since increases in energy efficiency increase 
the cost of the structure. 

In multifamily structures, the increased costs for energy efficiency tend to be less per family because of 
reduced exterior envelope for the same square footage. In addition, individuals considering the purchase 
of units in multifamily complexes tend to be in greater need of energy efficiency considerations when 
qualifying for a mortgage, because they tend to have lower incomes. 

Townhomes, duplexes, multiplexes, and condominiums need to be incorporated into all home energy rating 
systems on an equal basis as single-family detached structures. Difficulties that must be overcome include 
how the analysis and evaluation techniques consider common walls and how to analyze and evaluate 
mechanical systems serving more than one living unit 
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Issue Paper No.: 13  

Name of TAC: HERS 

Contact person: B. D. Howard, Alliance to Save Energy 

Date of issue paper: October 4, 1991 

Title of issue: What features should be included in a HERS? 

Recommendations (if any) (include majority/minority): To produce an acceptable annual energy 
consumption estimate suitable for deriving a rating in Btu/year (see HERS Issue Paper No. 3), and other 
relevant energy ratings data, the following key building subsystems should be analyzed: 

• Thermal envelope 
• Mechanical system 
• Hot water service 
• Other loads (hard-wired lighting and appliances). 

Summary of analyses already completed: A review of how these features are handled in existing HERS 
programs was conducted by the committee, and discussions of what features were most important were 
undertaken. A paper by Rosenfeld and Wagner (Lawrence Berkeley Laboratory) from the 1982 ACEEE 
"What Works" Conference, was reviewed for preliminary guidance on the issue. An issue brief from the 
Alliance to Save Energy was also reviewed. 

Alternative solutions with advantages and disadvantages: To develop an annual energy utilization 
estimate allowing comparison of (a) competing options for increasing energy efficiency in design (new 
homes) and (b) comparison of homes on a level playing field, such as new versus existing homes, a basic 
minimum set of features needs to be addressed The recommended list gives such a baseline, while 
excluding other features that may be more sensitive to occupant-based variance. Sonderegger ( 1978) and 
Wilson et al. ( 1982) found evidence that annual energy use can be influenced by the use of small 
appliances, and variances of 2:1  exist between the households with highest and lowest energy 
consumptions in structurally similar buildings. 

Research still needed (if any): It would be useful to know the actual energy savings potential of energy 
conservation measures beyond the scope of the primary list, such as home automation and zoning and 
high-tech control systems, natural architectural cooling design, and distribution (duct and piping) 
efficiency. As these data become available and greater confidence is gained in estimating their role in 
energy ratings, additional features may be added to the key list. Provision will need to be made for 
calculationally difficult and innovative features as they appear. 

References: 

Rosenfeld, A. H. and B. S. Wagner. 1982. "Technical Issues for Building Energy Ratings." ACEEE 
Conference, Santa Cruz, California (pp. 338-402). 

Sonderegger, R. C. 1978. "Movers and Stayers - The Resident's Contribution of Variation Across Houses 
in Energy Consumption for Heating." (In: Socolow, Saving Energy in the Home, 1978. Princeton U. 
Press. 
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Wilson, N. W. et al. 1982. "Occupant Effects on Residential Energy Consumption." ENERGEX 
Conference Canada (pp. 57-70). 
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Attachment to Issue Paper No. 13 
Outline of Key Technical Features to be Considered 

Building Envelope: 

Thermal protection (insulation, heat capacity) 
Windows (U-value, shading coefficient, air leakage) 
Doors (U-value, air leakage) 
Foundation system (U- or C-value, insulation position, heat-cap) 
Air infiltration (using blower-door, ASHRAE Std. 1 19) 
Passive solar performance 
Thermal mass 
Architectural shading 

Mechanical Systems: (heating, cooling, ventilation) 

Parameter: Equipment seasonal efficiency ratings (AFUE, HSPF, SEER) 

Minimum system types: (where climatically applicable) 
Furnace (nat. gas, fuel-oil, electric) 
Heat pumps 
Boilers (nat. gas, fuel-oil, electric) 
Baseboard electric system · 
Air-conditioning (electric and nat. gas) 
Active solar space heating 

Mechanical ventilation (if fitted): 
Hourly ventilation rate 
Ventilation effectiveness (estimated) 

Estimate of: Distribution system's effectiveness 

Hot Water Service: 

Tank effectiveness (conventional fuels) 
Tankless heaters 
Instantaneous water heaters 
Heat-pump water heaters 
Solar systems (active and passive) 
Piping insulation (optional check-off, bonus pts.) 
De-super heaters 

Optional Features (for bonus points, or hourly simulation/trade-off purposes) 

Other loads: (hard-wired electric lights and major appliances) 

Controls: 
Set-back thermostat( s) 
DDC systems (SmartHouse, CEBus, etc.) 
Zoned control systems 
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Preferential Utility Rate Schedule(s) 
HV AC integrated thermal energy storage systems 

(Option A) Time of use pricing 

Photovoltaics 
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Issue Paper No.: 14 

Name of TAC: HERS 

Contact person: Doug Swartz, City of Fort Collins Light and Power 
Michael Holtz, Architectural Energy Corporation 

Date of issue paper: October 4, 1991 

Title of issue: What level of detail/accuracy is necessary? 

Recommendations (if any) (include majority/minority) : 

1 .  In order to be certified as an "approved HERS tool," absolute calculational accuracy within a 
prescribed energy error band (in Btu/yr) relative to the benchmark certification results must be 
demonstrated. The error band should recognize the trade-off between accuracy and the cost of 
performing a rating. 

2. No specific level of detail of HERS tool models and inputs should be prescribed-any tool that 
passes the certification tests may be used, regardless of level of detail. 

3. Provide rater training and quality assurance measures to minimize input errors. 

Summary of analyses already completed: Research by Pacific Northwest Laboratory and Lawrence 
Berkeley Laboratory; Colorado HERS preliminary simplified inputs analysis by Architectural Energy 
Corporation; Pennsylvania Home Energy Cost Estimator work by Equinox, Inc. 

Alternative solutions with advantages and disadvantages: HERS tools' accuracy specifications should 
be based on lender requirements, balanced against state of the art in potential HERS tools and realities 
of the rating process. Approaches to setting accuracy targets are discussed in the attachment. It is 
tempting to set a very stringent criterion. However, very few tools will then be certified, the level of 
detail of inputs required to get the "right" answer may be so great that the tool is impractical to use, and 
the accuracy of results may be limited by the accuracy of key input data (such as air leakage rate). A 
"good" estimate for energy cost may not be a "perfect" estimate, but it will be far better than the 
information now typically available to lenders. 

Energy calculations may be done at any level of detail, from very simplistic to exceedingly rigorous. 
From a HERS perspective, there are trade-offs at every level between accuracy and practical, affordable 
implementation (see attachment). Four key aspects can limit the accuracy of energy calculations: 
(1) model detail, (2) model accuracy, (3) input detail, and (4) input accuracy. In the past, models were 
typically chosen to make calculations amenable for manual methods or early microcomputers. With faster 
microcomputers and sophisticated modeling software becoming widely available, there is little reason not 
to choose relatively detailed and accurate models-accuracy of results should not be limited by aspects (1) 
or (2). Choices on aspect (3) are less straightforward for HERS applications. Highly detailed inputs have 
the best potential to produce accurate results, but involve more data collection and preparation time (cost) 
and potential for error as well. Simplified input approaches (see attachment) are a promising approach 
that could be pursued. Aspect (4) relates to rater training and quality control. 
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Attachment A to Issue Paper No. 14 

Energy calculation options: The accompanying figure shows a range of energy calculation methods that 
could be used for a HERS tool, ranging from little detail to a high level of detail. In the continuum 
shown, detail can vary in two ways: the model and/or the inputs (these two aspects don't always go hand­
in-hand). Also shown are other characteristics that may vary accordingly. In general, the most detailed 
approaches have the potential to produce the most accurate result. However, models requiring detailed 
inputs typically require highly trained users, more time, and higher cost. They also provide greater 
opportunity for making errors (hundreds of inputs, temptation to take shortcuts, etc.). Result accuracy may 
be limited, too, by the accuracy of particular key input data (such as air leakage rate). Therefore, it is 
questionable whether the potential accuracy of a detailed approach is achieved in the real world. 

Model detail: In the past, models were chosen on the basis that calculations be amenable for manual 
procedures and early microcomputers. AB more powerful microcomputers become widely available, it 
makes sense to use relatively sophisticated models. The appropriate level of model detail depends on the 
accuracy deemed necessary by end users, and can be judged using HERS certification methods. 

Input detait:2 The appropriate level of detail of the inputs is less straightforward and could vary 
depending upon the application. Homes with simple geometry and uniform energy features (e.g., the same 
R-value used in all exterior walls) can be accurately modeled with relatively few inputs. In contrast, 
homes with more complex geometry or features (e.g.,  buffer spaces, vaulted ceilings, active solar systems, 
sunspaces, thermal storage walls, partially finished basements, additions/remodels, etc.) may require 
detailed inputs to produce an accurate description. 

Simplified inputs: Most HERS in the past have chosen one level of detail and used it for all homes, paying 
the price of being overly detailed in some instances and inaccurate in others. Another approach is to have 
a tiered system in which two or more levels of input detail are available. To provide consistent results, 
two different front ends could provide data to the same model. When the simplified set of inputs is used, 
the software would incorporate built-in assumptions to translate these inputs into the format required by 
the model. When the detailed set of inputs is used, the assumptions are bypassed. 

A home would be screened initially to determine which level must be used to achieve the accuracy target. 
Most homes could likely be rated with the simpler (and presumably less costly) approach, with the 
remainder requiring the more detailed method(s). 

Research is needed to evaluate the classes of homes that can be appropriately handled using detailed vs. 
simplified inputs. The starting point can be data for homes that have already been rated using a detailed 
approach. For example, in Fort Collins, Colorado, more than 300 homes have already been rated in 
detail-they can be re-rated using fewer inputs and more assumptions, and results compared. Similar data 
is likely available from other existing HERS. Architectural Energy Corporation completed a feasibility 
study of simplified inputs using a small subset of the Fort Collins data. Results were promising, showing 
the likely feasibility of such an approach. More work is needed to identify alternative approaches and 
clarify the range of applicability. It is important that these tests be performed on real buildings-which 
are almost always more complex than those imagined by researchers! Companion research is also needed 
to determine the time and cost savings that a simplified inputs approach can produce. Further, 
implications of this method on the choice of a rating scale of appropriate resolution should also be 
investigated. 

2It's not relevant to "minimum" standards for HERS. It is up to individual HERS to find ways to be cost 
effective. 

43 



Accuracy targets: HERS Issue Paper No. 5 recommendations are that software-to-software comparisons 
be used to "certify" HERS calculational methods for use with EEMs. Some accuracy criterion will have 
to be established to pass or fail a HERS tool. Considering the likely use of these tools, it makes sense 
to reference the standards to energy cost error, on an absolute basis. For example, lenders may say they 
need energy dollar cost estimates within $15 per month of "truth" (i.e., results of detailed energy 
simulation codes). If natural gas costs $5 per MMBtu, this uncertainty translates to 3 MMBtu per month, 
or 18  MMBtu/yr. This same error band should be used, on an absolute basis, for all benchmark test cases, 
regardless of whether the test case is projected to use 10 MMBtu/yr or 200 MMBtu/yr. Whether different 
error ranges should be used for different energy sources is open to debate. 
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Attachment B to Issue Paper No. 14 

DETAIL/ACCURACY CONTINUUM 

"Simpl i fi ed" methods 
Detai l ed < - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - > 

s i mul ati on (VBDD , Heat Bal ance , Correl at i on s )  

Hourl y < - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - >  

Detai l ed Predefi ned 
geometry < · - - - - - - - ----- - ------ - - - - - -- - - - - - - >  

speci fi ed House Types 

Energy 
-Features < - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - >  
may vary 

Buffer spaces 
expl i ci tly < - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - >  

accounted for 

Any home < - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -> 

Few < - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - >  

H i gh < - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - >  

H i gh < - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - >  

H i gh < - - - - - - - - - - - ------ - - - - - - - - - - - - - - - -> 

N01E: There is not, in all cases, a direct correlation among the various ranges shown. 
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Issue Paper No.: 15 

Name of TAC: HERS 

Contact person: Ron Judkoff, National Renewable Energy Laboratory 

Date of issue paper: October 1 ,  1991 

Title of issue: How do we include innovative buildings/features in the HERS, yet keep it from 
being too cumbersome? 

Recommendations (if any) (include majority/minority) : 

1 .  Allow partial qualification according to the climate zones for which the local HERS is  intended. 

2. Allow for an alternative rating tool where the usual rating tool is too simplified to handle innovative 
buildings, energy features, or new technologies. 

Summary of analyses already completed: The software qualification test cases discussed in HERS Issue 
Paper No. 5 can be defined to test a HERS calculation method for any building type or feature that can 
be modeled with state-of-the-art simulation programs. To keep this from becoming too cumbersome, a 
particular HERS calculation method would not have to pass all test cases, but only those cases 
representing the building types/features on which it was intended for use. For example, a HERS intended 
for use in Alaska would not have to pass test cases on cooling equipment, or a HERS intended for use 
in Miami would not have to pass test cases on high efficiency heating features. HERS calculation 
methods intended for a wide variety of climate zones, building types, and energy features would have to 
pass a greater number of qualification tests than those intended for a narrow range of applications. 

Another approach would be to require that all local HERS be able to provide an alternative rating tool 
when the normal tool is too simplified to handle the building in question. 

Research still needed (if any): 

1 .  Research would be necessary to develop algorithms to upgrade the alternative rating tool for new 
technologies. 

2. Research would be necessary to develop simplified algorithms or correlations to incorporate new 
technologies in the normal HERS calculation methods. 
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Issue Paper No.: 16  

Name of TAC: HERS 

Contact person: Ron Hughes, HERS Industry (Energy Rated Homes of America) 

Date of issue paper: October 4, 1991 

Title of issue: What are the minimum required outputs of HERS tools? 

Recommendations (if any) (include majority/minority): HERS tools will uniformly include at least the 
following items: 

Record keeping 

Name of the rating system 
Name of analysis tool 
Rating serial number 
Owner and address 
Phone 
Builder and Address 
Certified raters name 
Date of rating 
Climate and/or weather file 
Utility name(s) 

Thermal efficiency descriptors 

House type 
Floor area 
Efficiency Level of: 

Ceiling 
Wall 
Floor 
Windows 
Air leakage 

Thermal mass 
Roof overhang {shading) 
Glass area each direction 
Estimated solar contribution (active, 
passive, etc. ) 

Space heating and cooling equipment 
Manufacturers efficiency rating 
Adjusted efficiency (location, insulation, 
and air leakage of ducts and plenum. 
Zoning 
Setback thermostats 

Water Heater 
Location 
Efficiency 
Fuel source 
Type (conventional, demand, solar, etc. ) 
Heat recovery on a.c. and/or other devices 

Rating and Costs 

Total point or rating score 
Efficiency rating on 0-100 point scale 
Estimated purchased energy 

Space heating 
Space cooling 
Water heating 
Lights and appliances 
Btu/sq ft/yr 

Total MMBtu per year 
Cost of energy per MBtu per utility 
Total estimated annual energy cost 
How the house compares to local energy code 

Alternative solutions with advantages and disadvantages: Most scaled HERS tools are generating these 
outputs already. Consideration of this data is necessary for an accurate and comprehensive estimate of 
annual energy consumption, but it goes beyond the scope of many certification and prescriptive programs. 

Alternative 1. Only Summary Sheet: Name, address, rating, estimated annual cost, baseline (average) 
energy costs, and improvement recommendations. 

Advantages/disadvantages: This is the most important information for lenders. Leaves many questions 
unanswered for home owner or home buyer. 
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Alternative 2. How the house compares to local energy code. 

Advantages/disadvantages: Most useful for new houses if the rating is tied to code (as in Florida) or a 
code alternative (as in Alaska). Codes are minimums. Requirements for a rating of "efficient" are almost 
always higher than current minimum codes. 

Research still needed (if any): None. 
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Issue Paper No.: 17 

Name of TAC: HERS 

Contact person: Ron Nickson, National Association of Home Builders 

Date of issue paper: October 9, 1991 

Title of issue: Should HERS have a code link? 

Recommendations (if any) (include majority/minority): HERS does not need a tie to codes; however, 
it may have a tide to codes (see discussion). 

Summary of analyses already completed: Although a HERS program and energy code will of necessity 
address many of the same issues, the goals and the basis of the two programs differ. These include: 

• Requirements: HERS type programs rate houses (most likely new and existing) for energy efficiency, 
while code provisions are designed to establish the minimum requirements for new construction. 

Many states and local jurisdictions have written energy code provisions that are designed around energy 
use and requirements that respond to the needs of the local governing jurisdiction or state. Even 
though many of these provisions are approaching the maximum or near maximum levels of energy 
efficiency for certain components of the building, they do not reflect the needs of a HERS program, 
do not address all of the requirements of a rating program, and do not provide for ratings and different 
levels of performance. 

• Legal Responsibility: Codes when adopted are legal requirements for the community and enforced 
through the actions of a governmental agency. HERS programs should be voluntary and encourage 
participation by creating incentives for better energy conservation. 
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Issue Paper No.: 1 8  

Name of TAC: HERS 

Contact person: Steve Baden, National Association of State Energy Officials 

Date of issue paper: October 21,  1991 

Title of issue: Under what conditions is re-rating required? 

Recommendations (if any) (include majority/minority): From a technical viewpoint, a home energy 
rating is good for as long as the home's energy features do not change. 

Alternative solutions with advantages and disadvantages: 

1. Set time limit. 

Advantage: It would be clear to lending institutions that information regarding a home fits within a time 
span. 

Disadvantages: Time limit would be artificial. The home could be changed within time period, and the 
home also may still have the same characteristics after the period. It would require, in some cases, 
unnecessary expense of re-rating when not really required. 

2. Re-rated at point of sale. 

Advantage: It would be the most secure for the home buyer and financier. 

Disadvantage: It would require, in many cases, the unnecessary expense of re-rating when not really 
required. 

Research still needed (if any): Research on time variations in the persistence of energy saving measures 
is needed. 

Background: The issue was studied by the housing industry technical advisory committee in the 
development of a home energy rating system in the State ·of Alaska. The committee unanimously accepted 
the above recommendation. In marketing of the Alaska program, consumers are advised to "know before 
they buy" and ask for a new rating of the home. The program does not require that a re-rating must take 
place unless the home has been modified since the last rating. 

Homes for which energy-efficient mortgage financing is desired should be rated at the time of sale or time 
of refinancing unless: 

• A rating was done previously and the energy features of the home have not changed 
• The rating scale has not changed. 
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Issue Paper No.: 19 

Name of TAC: HERS 

Contact person: Bill Prindle, Alliance to Save Energ� 
Date of issue paper: October 30, 1991 

Title of issue: Should there be a national threshold for qualifying for an EEM? If not, how will 
local thresholds be developed? 

Recommendations (if any) (include majority/minority): There should be a consistent national basis for 
qualifying for an EEM. 

1 .  If a fixed ratio stretch basis i s  used, there should be a consistent national threshold of energy 
efficiency applied to 1 00-point scales determined at the state or local levels. 

2. If the basis is keyed to energy savings of the individual home in relation to a reference home 
(through Pffi-ES or a similar approach), then there need be no fixed threshold on the 100-point 
HERS scale. 

Summary of analyses already completed: This analysis is based on the two major EEM underwriting 
approaches currently being considered by the Collaborative Consensus Committee. 

Alternative solutions with advantages and disadvantages: 
-I 
. I Alternative solutions 

l 
. .  .I 

! I 
j 

1 .  If the fixed ratio approach is used, the underwriter's job is  simpler in that each energy-efficient home 
is treated the same. Once a given design is approved, lenders in the area can easily process EEM 
loans on them. However, it may create distortions if the fixed ratio stretch does not capture the real 
financial benefits of the home's energy savings; e.g., if a 2% ratio stretch imputes $600 in energy 
savings, but the home saves $300, the EEM is over�crediting energy efficiency. A solution would 
be to set local thresholds on the HERS scales so that, based on local data, the threshold comes close 
on average to justifying the ratio stretch for that area. 

2. If the energy-savings-based underwriting is used, the underwriter is more assured that the individual 
loan more closely reflects the real energy efficiency of the individual home. But the underwriter has 
to obtain energy savings data for each home and apply it in each underwriting. The key is to 
provide, through the HERS guidelines or other sources, reliable and regionally accurate data on the 
home being underwritten, the average housing stock, and perhaps some reference homes (e.g. ,  
code-built homes, mean and median homes, means by size and typed, etc.) If underwriters can be 
provided this data, this approach could work. 

Research still needed (if any): If the ratio stretch method is used, research is needed on the relationship 
between stretched ratios and actual energy savings for various efficient home designs, compared to 
reference homes, in different regions. This should lead to research on setting a threshold(s) on the 
100-point HERS scale, either nationally or regionally, so that ratio stretches used by underwriters are 

. J reasonably close representations of the actual energy savings produced by a given home. 

3Now with Barakat and Chamberlin, Washington, DC. 
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Issue Paper No.: 1 

Name of TAC: EEMs 

Contact person: Bill Brewster, Mortgage Bankers Association 

Date of issue paper: October 8, 1991 

Title of issue: What data or analyses do we have that energy-efficient mortgages increase 
housing affordability? Do any field data or analyses demonstrate how the 
homeowner benefits? How many more households might qualify for housing? 
What analyses have been done (or need to be done) on the impact of energy­
efficient mortgages on portfolio risk? 

Recommendations (if any) (include majority/minority): The TAC recommends that the appropriate 
administering state, regional, and federal agencies label as "EEMs" those loans that include the 
consideration of reduced energy costs in the mortgage underwriting process. This would enable their 
default/delinquency performance to be monitored. 

Summary of analyses already completed: Many studies illustrate that low-cost financing of energy 
improvements can result in a net savings to home buyers and homeowners. An EEM gives home buyers 
an opportunity to finance the cost of energy improvements as part of a 30-year first mortgage. This is 
the least expensive financing available. The relatively low increase in mortgage cost may then be offset 
by a reduction in energy cost resulting in a net savings, which increases housing affordability. In 1986, 
the MIT/Harvard Joint Center for Housing Studies indicated that a national HERs/EEM program could 
induce an additional 250,000 families a year to become first-time homeowners nationwide. 

" 'Energy Efficient' Mortgages Can Increase Buying Power," H. Jane Lehman, The Washington Post, 
October 14, 1989. 

· "Energy Efficient Mortgages Are Gaining Appeal," Vic Simon, Real Estate Finance Today, July 28, 1989. 

Guidelines for a Uniform Energy Efficient Mortgage Program, prepared for the U.S. Department of 
Energy by the Uniform Energy-Efficient Mortgage Steering Committee, Palo Alto, California, March 1 ,  
1989. 

Making Housing More Affordable Through Energy Efficiency, The Alliance to Save Energy, Washington, 
DC, June 21 ,  1988. 

The Effect of the Shelter Industry Energy Rated Homes System on Homeownership, Joint Center for 
Housing Studies of the Massachusetts Institute of Technology and Harvard University, May 1986. 

The Energy Factor in the Market Equation, John M. Teutch, Jr., CMB and James R. Faulstich, Mortgage 
Banking, May 1985. 

Research still needed (if any): Although a considerable amount of research has been done, more analysis 
is needed in order to accurately assess the impact of an EEM on portfolio performance. The data to 
perform this analysis will be available once EEMs are differentiated from other mortgages. 
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Issue Paper No.: 2 

Name of TAC: EEMs 

Contact person: Walter Patterson, Texas Energy Extension Service 

Date of issue paper: October 5, 1991 

Title of issue: Should there be a uniform EEM? 

Recommendations (if any) (include majority/minority): There should be a uniform EEM. 

Summary of analyses already completed: The HERSIEEM Collaborative should strive to suggest a 
uniform EEM for three valid reasons. 

First of all, there is national legislation in the form of the National Housing Act of 1990, which requires 
HUD, Fannie Mae, Freddie Mac, and the Farmers Home Administration to develop a uniform EEM that 
accommodates affordable energy-efficient improvements (EEls) in the mortgage process. 

Secondly, the EEM should be uniform to make the process more "user friendly" for lenders, realtors, 
appraisers, etc. A major finding of a California Home Energy Rating Systems, Inc. national survey<� was 
"strong involvement from banking/lending institutions is needed to strengthen the energy-efficient 
mortgage component of CHERS." Uniform treatment of the cost and savings benefit of EEls in the 
mortgage process is necessary to encourage strong participation from lenders, et al. in the shelter industry. 

Thirdly, the uniform EEM should be developed to provide effective financing for energy-efficient 
improvements. Otherwise, consumer motivation for energy efficiency, which should be stimulated by 
HERS and energy labeling, will remain unfulfilled because of the absence of effective financing for EEls . 

Alternative solutions with advantages and disadvantages: None. 

Research still needed (if any): None. 

4Public Affairs Subcommittee Report on Legislative Status and Policy Issues; May 31, 1991 .  
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Issue Paper No.: 3 

Name of TAC: EEMs 

Contact person: Walter Patterson, Texas Energy Extension Service 

Date of issue paper: October 5, 1991 

Title of issue: What should be the characteristics of a uniform EEM? 

Recommendations (if any) (include majority/minority): The uniform EEM should have the following 
major characteristics: 

1 .  Treat uniformly the borrower credit worthiness issue of mortgage underwriting by allowing the 
energy savings of efficient homes (either newly constructed or improved existing) to be effectively 
recognized as · an offset to the additional debt service (APITI) of energy-efficient improvements 
(EEls). 

2. Treat uniformly the valuation issue of mortgage underwriting by allowing the cost of supplemental 
EEls above baseline requirements to be included in the mortgage at the lessor of their cost or 
economic value limit. (EEM Issue 4) 

3. Make provision for increased loan limits to accommodate inclusion of the incremental cost of EEls 
in the mortgage. 

4. Make provision for increased loan-to-value (LTV) Ratios to accommodate inclusion of the 
incremental cost of EEls in the mortgage. 

5. Make provision for supplemental loan assurance to indemnify mortgage guarantors against any added 
risk or impropriety associated with characteristics number 2, 3,  or 4. 

6. Integrate with HERS to ensure the work process and information product of the HERS is adequate 
to support EEM information requirements in scope and accuracy (EEM Issue 10). 

Alternative solutions with advantages and disadvantages: 

None. These are the minimum benefits that the EEM should provide if an EEM is to serve as an effective 
method to finance the marginal cost of EEls for a broad range of borrowers. 

Research still needed (if any): 

1 .  Identify baseline energy efficiency levels from which energy savings are to be calculated. Suggested 
alternatives: 

• Baseline energy operating cost level to be used in adjustment of buyer credit worthiness could be 
one of the following: 

- HUD scheduled monthly utility cost 
- VA scheduled monthly utility cost 
- ? percentile home on a 0 to 100 point rating scale. The 25% home has been suggested as 

representing the baseline home for which insured lending is available. 
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- Council of American Building Officials Model Energy Code (MEC) (if base debt-to-income 
ratios are increased by all mortgage investors/guarantors to accommodate the energy efficiency 
requirements of the MEC) 

• Baseline energy operating cost level to be used in adjustment of an appraisal could be: 

- For existing homes-baseline operating cost of the house as is. 
- For new construction-baseline operating cost of a house with current minimum construction 

requirements for the region as required by local codes, HUD MPS, etc. 

Define "economic value limit" of characteristic #2. 

Coordination with HERS TAC to integrate information needs ofEEM with work process and output 
of HERS and/or energy efficiency certification. 
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Issue Paper No.: 4 

Name of TAC: EEMs 

Contact person: Walter Patterson, Texas Energy Extension Service 

Date of issue paper: November 2, 1991 

Title of issue: Should debt-to-income ratio adjustment in a uniform EEM be accomplished by 
fixed ratio increases or scaled based on the building 's energy performance? 

Recommendations (if any) (include majority/minority): The uniform EEM should use both fixed ratio 
increases and incremental ratio adjustment. For homes that meet a nationally recognized, voluntary, 
consensus energy standard; debt-to-income ratios should be increased a fixed amount. Additional 
adjustment of the borrower credit worthiness aspect of mortgage underwriting should be accomplished by 
crediting additional energy savings (measured from the national standard benchmark reference) to the 
expense side of the debt-to-income ratios. For existing homes not requiring improvement at time of sale 
or refinance, energy savings (measured from the national standard benchmark reference and either positive 
or negative) should be credited to the expense side of the debt-to-income ratios. For existing homes being 
improved at the time of sale or refinance, energy savings of proposed energy improvements should be 
credited to the expense side of the debt-to-income ratios. 

Summary of analyses already completed: The 1990 Housing Act requires HUD to establish minimum 
efficiency requirements for government insured lending at a level equivalent to a specified model energy 
code. Fannie Mae has announced increased ratio lending for new homes constructed to the same model 
code. These actions suggest establishment of a national benchmark from which performance based energy 
improvements can be measured and the resulting savings be allowed to amortize the added cost of 
including energy improvements in conventional and government insured mortgages. This method of 
borrower credit worthiness adjustment is called PITI-ES. This method fosters energy efficiency by 
allowing the savings of energy improvements to be directly credited in a "science" adjustment of the 
underwriting process. 

Alternative solutions with advantages and disadvantages: 

Alternative 1. PITI-ES. 

Advantages: 

1. Increased ratios for a prescribed level of efficiency provide a uniform benchmark from which the 
savings of higher efficiency levels can be measured and equitably credited to the borrower's ability 
to meet the added debt service of the more efficient and more expensive house. 

2. Provides a mechanism to accommodate new energy savings technologies. 
3. Guards against overimproving by virtue of the trade-off between added debt service vs. energy 

savings. 
4. Removes the judgement or underwriting "art" burden on mortgage underwriters who are unfamiliar 

with the technology of energy efficiency. 

Alternative 2. Increased ratios alone for prescribed efficiency levels. 

Disadvantage:  Locks in the prescribed level as an informal limit on energy efficiency. 
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Alternative 3. PITI + E (principal, interest, taxes, insurance + energy costs) 

Disadvantage: Administratively impossible because of the absence of a single amount that represents the 
nationally applicable energy operating cost adjustment to be added to base debt-to-income ratios. 

Research still needed (if any): None. 
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Attachment to Issue Paper No. 4 

Borrower Credit Worthiness Issue 
of an 

Effective Energy Efficient Mortgage 
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BORROWER CREDIT WORTHINESS 

The Borrowe r credit worthiness aspect of mortgage underwri t i ng is an important i s sue for 
mortgage i nvestor/guaran tors . The process mea sures the abi l i ty of a potential borrower to mee t  
t h e  debt service of a mortgage he or she i s  see king to purchase a home . Theref ore the process 
is important as a control for loan defau l t .  The process i nvolves reviewing the credi t  h i s tory 
and purcha s i ng power of the potential borrowe r .  

T o  measure purchasing powe r ,  mortgage investor/gua rantors s imply ask the question--what portion 
of this borrowe r ' s  g ross income i s  requi red to pay the debt service of the mortgage? 
Underwriting guidelines of the investor;gua rantor l imit the portion of i ncome which can be 
considered e l igible to meet the debt service by establishing two limiting ratios which should 
not be exceeded without justi f ica tion . Those l imits are called debt-to- income ratios . One 
rati o , cal led housing expense ra tio , is a ratio of principle + interest + taxes + i nsurance 
( PIT! ) to g ross income . Mortgage investors /gua rantors a l low this ratio to be exceeded when 
justif ied by compensating circumstances unique to the potentia l borrowe r .  When the potential 
borrower has a f avorable cred it history , good savings pattern , residua l cash on hand a f te r  the 
home purchase , or other favorable financial attributes the ratios can be exceeded . These 
compensating f actors can be appl ied by the orig inating l oan underwriter . Favorable cred i t  
factors are not analyzed in terms o f  reduced expenses o r  supplementa l income . Therefore , 
the process of applying compensating factors can be thought o f  as the "art" of underwriting 
of underwri ting because it relies on the judgement of the underwri ter ra ther than some f ormula 

g o r  " sc ience" ad justment of debt-to-i ncome ratios . 

The i l l ustration on page 1 i l lustra tes the debt-to-income evaluation process with a schematic 
depiction o f  a beam balance to aid i n  visua l i zation of the concept .

� 
The a l l owed percent of 

g ross income and compensating factors are shown on the income s ide of the balance a nd the debt 
service or PITI is shown on the left s ide of the bal ance . Fannie Mae and Freddie Mac l imit the 
hous ing expense ratio to 2 8 t  and FHA l imits ratio to 29t . The beam balance ana logy w i l l  be used 
in the in this paper to i ll ustrate a l ternative methods to integrated energy considerations into 
buyer cred i t  worthiness , secur i ty , and risk management issues of EEMs . 

The PITI model i llustrates the reason why special underwri ting methods are necessary to 
accommodate the inclusion of EEls in homes . ' I f home purchasers a re l imited to a set amount of 
the i r  income which i s  e ligible to make the house payment ( PITI ) , they a re likely to chose the 
homes with features which ful f i l l  the ir housing needs rather than use their l imi ted housing 
purchasing power to purchase energy e f f icient improvements ( EEls ) .  When the energy savings of 
EEls i s  not a l lowed to of fset higher PIT! ( to purchase the EEls ) ,  energy improvements compete 
w i th other housi ng amenities such as size of home , appliance upgrades , bathrooms , garages , etc . 

The f o l l owing pages discuss the a l terna tive methods to treat the borrower credit worthiness 
issue to i nclude energy considerations . Ratio s tretching , PITI+E and PITI-ES are d iscussed • 
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Rat i o  s tretch i ng i s  a proce ss  used by mortgage underwri ters I n  the borrower cred i t  wort h i ne s s  eva l uat i on at t he 
ori gi na t i ng l ender to compensa t e  for unusual cred i t  or proper ty condi t i ons wh i c h  i nd i c a te a ny i mp roved ab i l i ty of a l oa n  
app l i cant to  meet t he debt serv i c e  o f  a mor tgage . Ra t t o  stretchi ng i s  more typ i ca l ly used to a dj u s t  the debt - to - i ncome 
rat i o s  for a super i or credi t cond i t i on of the borrower than a ny o ther rea son. Borrowers wi th good record of handl i ng 
debt , good sav i ngs patter n ,  rema i n i ng l i qu i d  a s se t s  a fter the home purcha se , and u s e  of publ i c  transporta t i on rather than 
ma i nta i ni ng persona l transporta t i on are examp l e s  of compensat ing factors for wh i c h  an u nderwr i ter can s tretch or i ncrea se 
deb t - to - i ncome rat i os .  Underwr i t ers  mu st document improved credi t cond i t ions a nd j us t i fy the r a t i o  i ncrease used for a 
l oan appl i c a n t .  Th i s  process  rel i e s  ent i rely on underwr i ter judgement and i s  the " art" of underwr i t i ng .  

As i nd i cated on the beam ba l a nce I l l ustra t i on ,  FilA and . Fannie Mae a l so al l ow up to 2% I ncreas e  i n  debt- to - i ncome ra t i os 
for the energy cond i t i o n  of the property when certa i n  pre scr i bed EE l s  are i ncl uded. Cr i t i c s  of s tretched rat i o s  poi nt 
out the s av i ngs assoc i ated wi th stretched rat ios ·i s not suff i c i ent to j us t i fy t he add i t iona l  mort gage i ncrement a l l owed 
by a 2% i ncrease i n  debt-to - i ncome . Cr i t i c s  typ i ca l l y  ana l yze the savi ngs as be i ng the opera t i ng cost di fference of a 
hou se bui l t  with  the pre s cr ibed EE l s  vs a reference o f  other current new construc t i on .  That i s . the wrong reference from 
whi ch t o  mea s ure the savi ngs that j us t i fi es currently ava i l ab l e  f i xed rat i o  i-ncreases for energy eff i c i ency. The reference 
shoul d be the l east eff i c ie nt home wh i c h  the l e nder wou l d  recog n i ze as securi ty for a home l oa n .  Base ra t i os are used for 
non- e ff i c i ent homes . The 2% i ncrea se i s  for improvem�nt beyond non-eff i c ient hou s i ng .  Any o ther i nterpretat ion pl aces 
eff i c i ent hou si ng at  a severe a ffordab1 l l ty d i sadva ntage . 

Advantages of fixed rat io stretch ing: 
The primary advantage of thi s me thod 1 s  I t ' s  s 1mpl 1 c 1 ty. When the prescribed effi c i ency condi t i on for stretched rat i o s  
i s  a consensus o r  commonly used set of condi t i on s ,  i mp l ementat ion 1 s  s 1mp1 1 f1ed.  Si nce HUO 1 s  requi red to  set the i r  
mi n i mum effi ci ency requi rements at the equ ival ent o f  the CABO Hodel Energy Code, the CABO HEC l evel o f  eff i c i e ncy woul d 
be a good choi ce a s  the ba s t s  for stretched rat i os for energy eff i c i ency . 

Disadvantage 11: 
Rat t o  stretchi ng for a f i xed s et of EE l s  tends to lock in that l evel of eff i c i ency as an I nforma l l i mi t .  There i s  
no opportuni ty t o  ma i nta i n  affordab1 1 i ty o f  hous i ng cost o f  the improvements whi ch exceeds the prescri bed effici ency 
l evel i f  f i xed rat io i ncreases a re the only method to adjust buyer credi t worthi ne ss for e nergy effi ci ency . 

Recommended So lut ion: 
Use the prescr ibed s et of EE l s  for whi ch the 2� I ncrease i s  avai l abl e as the reference from wh ich to I ncremental adj u s t  
borrower credi t worthi ness for app l i ca t i on of EE l s  above t h e  prescri bed leve l . Th i s  wou l d  combi ne the ph i l osophy of 
f f xed ra t i o  i ncreases w i th the phi lo sophy of I nc remental rat i o  I ncreases based on performance .  Add i t i onal d i scuss i o n  of 
presented i n  the secti on on PITI -ES 

Disadvantage 12: 
Underwri ters v i ew th i s  provi s i on a s  another compensat i ng facto r .  They are accustom to justi fy i ng rat i o  i ncreases for 
compensat i ng factors w i thi n thei r developed judgement .  They a re comfortabl e  w i th the •art• of I ncreas i ng rat i os for 
reasons of borrower cred it profi l e ,  etc.  They a re not comfortable with  the •sci ence• of energy effi ci ency . They are 
unab l e  to see 1n a fami l iar document , such as a cred it  report,  evi dence of the appropr i a te ness of f ncreas f ng ratfos  
for energy eff i c i ency. Therefore , they tend to use the f r  perc e i ved 1 1 mf t of rat i o  a dj u s tment wf th t hose fac tors they 
are more prepared to justi fy .  

Recommended So lut ion: 
Increased rat i os for energy effi c i ency shoul d be c l early del i neated as bei ng 1 n  addi t i on to any compensa t t ng · factors 
for borrower credi t cond i t i on .  

l��,: b.,_�_,_�.,. �� 
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Cred i t  Worth iness Issue 
H ou s i ng E x pense to I nc o m e  Ratio 

Ex pense 

l· P IT I for E Els  

I 

P I TI+E M odel 

P ITI  for bas e l in e  hous e  

E c 

Income 

! 28 'llo of Income 

l E b  

C o m pen sat ing Fac tors 

Requ ire s  e s t a b l i s h m e n t  of  a nat ional l y  a p p l icable  p e rc e n t  of 
g ross income (E b) w h ich re presen t s  energy c o s t  for a l l  
c l imates a n d  u t i l i t y  rate s t ruct ures. 
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PI1'I + E 

PITI + E  i s  a popularly suggested method to include energy e f f i c iency i n  the underwrit ing process . 
With t h i s  und e rw r i ting method , a por t i on o f  the poten t i a l  borrowe r ' s  i ncome ( R t s ide of the ' 
ba lanc e ) i s  ba lanced against p r i n c i p le , i n te rest , _  taxes , insurance a nd the e xpected energy 
ope r a t i ng cost ( Ec )  o f  the subject prope rty . Ergo the name P I TI + E .  S ince Ec i s  i nc l uded on the 
expense s ide of the ba lance , a h ighe r  pe rcent of income must be ava i la ble on the i ncome side o f  
t h e  ba la nce . Eb i s  added t o  the income s id e  of the ba la nce repre senting an i n c rease i n  debt-to­
i ncome ratios to accomodate add i ng e n e rg y  to the buyer qua l i fying p rocess . 

I f  the . a l l owed i ncrease i n  g ross income ( Eb )  is an amount equ iva lent of the energy cost of a 
non-e f f i c ient home , then the • PITI of E E l s  and pred icted energy cost ( Ec )  of the s ub ject h ouse 
can be added to the expense s id e  of the ba lance . When the cost o f  i n c l uding energy e f f i c i e ncy 
is trea ted thusly in a n  EEM a very f le x i b l e  and equ i table method o logy to treat the buye r c red i t  
worthiness issue is the result .  

When the combined weight o f  • PITI and predicted Ec o f  the subject i s  property are included i n  the 
ba l ance , the home purchaser is not caught in the del ima of choosing EEls VS other home 
amenities . Accommodation of the additi onal debt service for EEls is internal ly accompl i shed 
by trade offs on the expense side between • PITI and Ec . 

Reducing Ec by adding EEls is a self ba lancing internal process which accommodates any EEl whose 
added debt service is no greater than the energy savings it provides . In addit i on , energy 
e f f icient designs ( such a s  passive solar which may not have signif icant added cost and the re f ore 
only a sma l l  • PITI ) wi l l  have the e f fect o f  i ncreasing housing affordability by reducing the 
comb ined weight of • PITI and Ec on the expense side of the balance . 

The internal self balancing relationship between • PITI and Ec removes the necessity f o r  
underwri ters to apply an "art" judgement of the energy a ttributes o f  a home . The necessary 
buyer cred it worthiness adjustment is accompli shed by a "science" methodology which i s  f lexibl e .  
and equitable .  

The on ly thing wrong with this method i s  the absence o f  the magic number Eb which i s  a n  accepted 
percen t  i ncrement of gross income to be added to existing ratios and universally be applied 
across the nation . The Eb adjustment to ratios must be great enough to accommodate energy cost 
i n  the most s evere c l imate and highes t  u t i l i ty cost . Yet , i t  should not be so great a s  to 

, 
jeopardi ze the soundness of mortgage underwriting . 

' 

Thi s  method o f  including energy i n  the buyer credit worthiness issue of mortgage underwri ting i s  
recommended a s  being the most f l exible a n d  equitable method to ad jus t  f o r  energy e fficiency . 
However ,  i t  i s  the least implementable because of the d i f ficulty in e s tablishing and ma intaining 
an accepted amount of gross income to be added to hous ing expense ratios . 

L.:..:.: r _, .. , I.�� ��-'""'" 
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Cred i t  Worth iness Issue 
H ou s i ng Ex pense to I ncome R at io 

P I TI-ES M odel  

A P I T I  for E E l s  

P I T I  for Bench m ar k  H ou s e  
(CABO M EC) 

E S  

' 28% + 2 %  o f  G ross I n c o me 

C om p e n s at ing Factors 

Where: ES•Operat ing C o s t  of Bench mark Referen c e  H ouse M inus 
Operat ing  C ost  of Candidate H o u s e  

.A P I T I  for E E l s  I s  t he Added Debt  Serv ice  for Energy Eff ic ie n t  
I m p rovements  of  Houses I m proved Beyond The CABO M E C  
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P IT! - ES 

Thi s  method of including energy in the buyer c red i t  worthiness measurement is derived f rom the 
PITI+E method . The only d i f fe rence is how Eb ( benchmark energy use ) i s  determined . The 
d i scus s i on on PITI+E i l lustra ted the importance of an equi table sel�ction of the Eb amount . I f  
Eb i s  a l l owed to be a n  amount which represents the energy use o f  a non-e f f icient house of the 
same conf iguration and expe riencing the same cl imate and uti l i ty rate structure as the sub ject 
or cand idate house , then Eb becomes a calculatable amount on a case by case bas i s . A derivation 
of the PITI-ES Model i s  provided on the back page of thi s  page . 

Thi s method is genera l ly a l lowed by the Fredd ie Mac underwriting guidel ine . I t  is also genera l ly 
known a s  dol lar for dol l a r  substituti on . Freddi e  Mac stops short of describing the benchmark 
from whi ch energy savings should be calculated to uti l i ze the i r  method to ad just for energy 
e f ficiency in the buyer credi t  worthiness unde rwri t i ng decis ion . The CCC should consider the 
equity of this method and add a recommended method to establ ish the benchmark house for the 
purpose of calculating ES . 

Thi s  method becomes more implementable with the ava i labi l i ty of approved HERS tools which 
rel iably calculate energy use for rating purposes . The same tools can be used to reliably 
calculate ES for the purpose making the PITI-ES ca lculation . 

The remaining question i s  from what benchmark is ES to be calculated . For new construction , 
investor/guarantors could increase their ratios ( as Fannie Mae has announced ) for homes meeting 
the CABO. MEC and a l l ow the ES ad justment for homes exceeding the MEC . This option is viable i n  
l ight of the 1990 Housing Act which requi res HUD to e stabl ish minimum ef ficiency requirements 
equiva lent to CABO MEC for HUD insured properties . Implementation of HUD increased minimum 
efficiency has been delayed because of the negative impact on a f f ordabil ity of higher 
constructi on cost without accompanying higher debt-to-income ratios . Since Fannie Mae and HUD 
a re movi ng to use the CABO MEC as a bas i s  for lend i ng , the CABO MEC becomes a good candidate as 
the benchmark from which ES can be ca lculated . The ES adjustment should be used in addition to 
the increased ratios provided for moving to the CABO MEC .as a lending base . 

The benchmark from which to calculate ES for existing homes is more straightforward . ES for the 
existing home is simply the di ffe rence in energy operating cost for the property as is vs the 
energy operating cost f or the property a s  improved . 

[" = [ .  -J - -o_·.-, 
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Cred i t  Worth iness Issue 
Where does P ITI-ES c ome f ro m ?  

Ex p e n s e  

· P I T I  

Ec 

Income 

28% of G ross Income 

P I T  I + Ec • .28GI + Eb 
P I T  I + Ec - Eb • .28GI  
P I TI  + (-Eb + Ec) • .28GI 
PIT I - (Eb - � )  • .28GI 
P I T I  - ES • .28GI 

Eb 

W he re: E0 • Energ y  op erat i ng cost  of  candidate house 

Eb • Energ y  operat ing c os t  of  b enchmark house 

ES • E b - Ec 



Issue Paper No.: 5 

Name of TAC: EEMs 

Contact person: Bill Brewster, Mortgage Bankers Association 

Date of issue paper: October 8, 1991 

Title of issue: Is it desirable to have a uniform EEM program and, if so, what are its 
characteristics? What underwriting rules should apply to EEMs? What should 
the qualifying ratios be? Should a ratio stretch or a PITI + E approach be used? 
If the debt-to-income ratios are increased for mortgages having energy-efficient 
housing, what should the ratios be? One specific amount or scaled to reflect the 
building's energy performance? or income level? What should the ratios be for 
given household incomes and/or energy performance levels? 

Recommendations (if any) (include majority/minority): The agencies are required under Section 946 
of PL 101-625 to work toward "a uniform plan to make housing more affordable through energy 
efficiency." The TAC recommends that the agencies utilize the specific amount of energy cost savings 
when incorporating energy into the underwriting process. 

Summary of analyses already completed: Currently, each agency has a different approach to EEMs just 
as each has a different approach to underwriting all mortgages. It is not practical for a uniform EEM to 
dictate specific qualifying ratios, approaches, etc. To the extent that each agency is open to adopting 
additional and more flexible approaches to EEMs, consumers and real estate practitioners will find EEMs 
more attractive. 

Energy Efficient Mortgages: Proposal for a Unifonn National Program, The Alliance to Save Energy, 
August 1989. 

Guidelines for a Unifonn Energy Efficient Mortgage Program, prepared for the U.S. Department of 
Energy by the Uniform Energy-Efficient Mortgage Steering Committee, Palo Alto, California, March 1 ,  
1989. 

Current credit guidelines of Fannie Mae, Freddie Mac, VA, FHA, Farmer Home Administration, and the 
Vermont Housing Finance Agency. 
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Issue Paper No.: 6 

Name of TAC: EEMs 

Contact person: Bill Brewster, Mortgage Bankers Association 

Date of issue paper: October 8, 1991 

Title of issue: What data or analyses have been done (or are needed) on the impact of energy 
improvements on resale value of a house? What would a uniform 
appraisal/valuation method be? How does one measure the value of energy 
efficiency improvements? How should they be accounted for in the appraisal 
process? 

Recommendations (if any) (include majority/minority): The TAC recommends that information on the 
energy efficiency of a home be made as widely available to appraisers as possible and that they be 
required to consider its impact on value. 

Summary of analyses already completed: The actual resale value of energy improvements depends on 
local consumer demand. National surveys indicate consumers are willing to pay more for energy-efficient 
housing. Historical sales data verifying this demand are not currently available in most markets. The 
sales comparison approach to value is preferred by the federal housing and banking agencies. It is also 
preferred by appraisers, lenders, and mortgage insurers. 

The Energy Efficient Mortgage: A Lender-Appraiser Manual, The Idaho Energy-Efficient Mortgage 
Program, March 1990. 

"Incorporating Energy Efficiency into Residential Appraisals," Paul L. Hendrickson, The R,eal Estate 
Appraiser and Analyst, Summer 1989. 

"Measuring Home Energy Efficiency," Lantz L. Rakow, The Real Estate Appraiser and Analyst, Summer 
1989. 

- J "Adjusting for Energy Efficiency in Residential Appraisal," David E. Levy, The Appraisal Journal, July 
J 1987. 

I -1 
I 

"Residential Appraisal: A Behavioral Approach to Energy Efficiency," James R. DeLisle, The Appraisal 
Journal, July 1984. 

"The Energy Mortgage Value Method," Steven J. Foute, The Real Estate Appraiser and Analyst, Spring 
1982. 

"Measuring Energy Efficiency for Selection and Adjustment of Comparable Sales," John B. Corgel et al. , 
The Appraisal Journal, January 1982. 

"The Impact of Energy on Value," Gordon T. Brown, The Real Estate Appraiser and Analyst, November­
December 1980. 

"The Influence of Solar Energy Systems on the Value of Dwellings: Theory and Practice,"  
James R.  Webb, The Real Estate Appraiser and Analyst, January-February 1980. 
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"Residential Energy Capitalization Technique and Single-Family Home Underwriting," Wade R. Ragas 
and Jack M. Wyatt, II, The Real Estate Appraiser, January-February 1978. 
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Issue Paper No.: 7 

Name of TAC: EEMs 

Contact person: Jane Stockinger, Federal Home Loan Mortgage Corporation (Freddie Mac) 

Date of issue paper: August 15, 1991 

Title of issue: What should the total amount of energy improvements be? (This issue paper 
addresses both new and existing homes.) 

Recommendations (if any) (include majority/minority): All agencies agree that there must be some 
type of limit on the total cost of energy-efficient improvements that will be considered under an EEM 
program. 

Summary of analyses already completed: When securing a loan with residential real estate, the 
underwriting decision as to whether the subject property is adequate security for the loan, and whether any 
consideration should be given for certain improvements, must be based on the market value and the 
marketability of the property. 

Proper loan risk evaluation requires that any credit to be given for improvements must be reflected in the 
appraised value. No improvement adds 100% of the cost to the market value, and some improvements 
may overimprove the property so that the improvement actually adds little or no value to the property. 

Therefore, to receive credit for energy-efficient improvements in the loan amount, the value of such 
improvements must be reflected in the appraised value, and the improvements should not overimprove the 
property. 

Alternative solutions with advantages and disadvantages: 

Specific dollar limit 

Advantages-easily understood and no calculation required. 
Disadvantages-the size of the home may affect the cost of improvements, and purchasers/owners of 
larger homes may be penalized. There are different levels of energy-efficient improvements, i.e. , 
minimum to bring a home to a high energy-efficient rating, or more extensive improvements such as solar 
heating/cooling systems . 

Step dollar limit (i.e., lower dollar limit for minimum improvements, higher dollar limit for more extensive 
improvements) 

Advantages-takes into account the disadvantages of the specific dollar limit. 
Disadvantages-unless a clear explanation of what the standards would be for the steps, EEM participants 
will have uncertainty when applying the limits. 

Percentage of loan amount 

Advantages-easy to understand and calculate. 
Disadvantages-the loan amount is not directly relevant to whether a home is or is not energy efficient. 
Borrowers who make higher downpayments and who are considered lower risks, would have less money 
available for energy-efficient improvements than the higher loan-to-value ratio, riskier borrowers. 
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Research still needed (if any): To arrive at a rational, quantitative limit, we need data on the average 
costs of installing the various levels of energy-efficient improvements, and the data must take into account 
the size of the home and the geographic area. If the step dollar limit is preferred, then data will be needed 
to determine what type of energy-efficient improvements are needed for each level. 
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Issue Paper No.: 8 

Name of TAC: EEMs 

Contact person: Jane Stockinger, Federal Home Loan Mortgage Corporation (Freddie Mac) 

Date of issue paper: August 15, 1991 

Title of issue: What should the total loan-to-value ratio of EEMs be? 

Recommendations (if any) (include majority/minority): All agencies agree that energy-efficient 
mortgages must and should be treated under standard loan-to-value (LTV) ratios and no special 
consideration in the form of higher LTVs can or should be given. 

Summary of analyses already completed: For VA, there is no LTV calculation since qualified veterans 
may obtain 100% financing. The areas of the cost of the improvements and their effect on market value 
is the issue. 

For FHA, maximum LTV ratios for loan programs are determined by statute. 

For Fannie Mae and Freddie Mac, the maximum LTV ratio for any loan purchased is 95%. This ratio is 
regulated by the agencies' charters, which were established by Congress. 

For conventional loan programs, the agencies may reduce the LTV for riskier products or borrower 
characteristics, and under no circumstances may the LTV for any loan exceed 95%. 

Additionally, LTV ratios are used extensively in the secondary and primary mortgage markets to establish 
pricing, loss reserves, and a myriad of other figures. Separate loan-to-value ratios for EEMs, even if they 
were allowed by agency charters, would wreck havoc in the industry if the program generated high loan 
volume. 

Therefore, specific underwriting and appraisal guidelines for EEM programs is the only option available. 

Alternative solutions with advantages and disadvantages: None. 

Research still needed (if any): None. 
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Issue Paper No.: 9 

Name of TAC: EEMs 

Contact person: Jim Curtis, Association of Energy Efficient Mortgage Service Companies 

Date of issue paper: August 15, 1991 

Title of issue: For existing buildings, how should (or how can) energy improvements be 
financed? As home improvement loans? Or in the frrst mortgage? If the latter, 
how does the current owner who wants to make improvements finance them? 

For existing homes (i.e., buildings) there are several loan types and programs available to homeowners 
and home buyers who wish to finance the cost of needed energy improvements. The most common loan 
types are: 

1. Conventional Home Improvement Loans: These loans are for home improvement work such as 
remodeling, additions, and/or energy improvements. Generally, they are for less than $10,000, with 
repayment periods of less than 10 years. They are normally unsecured. Under the current tax laws the 
interest on a conventional home improvement loan is not tax deductible. 

2. Home Equity Loans: These loans let you (as a homeowner) use the equity in your home as collateral 
and thus have a somewhat lower interest rate than an unsecured conventional home improvement loan. 
In recent years, home equity loans have largely replaced home improvement loans. Under the current tax 
laws, interest on a home equity loan is tax deductible provided the loan is for no more than the original 
purchase price of the home and the documented value of the home improvements. 

3. FHA Title 1 Loans: These loans are available to all homeowners in the United States. They are for 
major rehabilitation work. The maximum interest rate (currently 14.00%) is set by the federal government 

' (i.e., HUD). Title 1 loans offer longer repayment periods than conventional home improvement loans-up 
to 15 years-with loan amounts up to $20,000. You can combine energy improvements with rehabilitation 
work on a Title 1 loan. If and when you are interested in this type of loan, you must specifically ask to 
apply for it. 

4. VA Home Improvement Loans: Armed Forces Veterans who are homeowners-who live in the 
home-and have a good credit rating are eligible for this VA home improvement loan. Repayment of the 
loan is insured by the U.S. government. The maximum loan amount is currently $25,000, with terms up 
to 30 years. The current interest rate is 12.5%. But very few lenders or banks offer these loans. Veterans 
should contact their local VA office for the names of local lenders and local rates. 

5. Additions to the First Mortgage (The Energy-Efficient Mortgage (EEM) Concept): When you 
are buying a home (or as a homeowner when you are refinancing your existing mortgage) you have an 
excellent opportunity to fmance needed energy improvements by adding the cost of the improvements onto 
the new first mortgage. The added amount will normally be a small fraction of the total mortgage and 
will normally immediately pay for itself through reduced energy bills. Adding the cost of energy 
improvements to a first mortgage allows you to spread out the payments over 30 years, while you benefit 
from lower energy bills right away. 

Note: The immediate and long term "cash flow" of savings versus loan payments should be a major 
consideration when a home buyer or homeowner is deciding how to acquire (i.e., pay for or finance) 
needed energy improvements. 
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Public Programs (Subsidized Loans): Low interest loans are often available through state and local 
governments and utility companies. To find out about current programs, call your city government or ·· 1 utility company. 
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Low Income Assistance: Free weatherization is available to households that meet income guidelines. 
Check your town or city government or local community action agency about the Weatherization 
Assistance Program in your area 
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Attachment to Issue Paper No. 9 

For Example: $3,000 = Cost of Needed Energy Improvements. $3,000 = Loan Amount. 

$375 = First Year Energy Savings. (Sim� Pay·Bad< - a years @ 31 .25/mo) 

Term Loan Loan Tax Energy Total  
o f  I n terest Payment Savings + Savings 1 .  Savings 

Loan Rate Per Per Per Per 
Method of Acquistion: Month Month Month Month 

!Home Improvement Loan ! 7 years 1 6 .00% $59.58 ·0- $31 .25 $31 .25 

!Home Ecui£! Loan. 10 years 1 1 .00% $4 1 .31 $3.26 $31 .25 $34.51 

!FHA Title 1 Loan. 15 year! 1 4.00% $39.96 $4.66 $3l 25 $35.91 

IvA Home lmerovement. 1 5  years 1 2.50% $36.99 $4.06 $3 1 25 $35.31 

!The EEM Add-On. 30 years 9.50% $25.23 $4.91 $31 .25 $36. 1 6  

leASH • Out ot Pocket ·0· ·0· .Q. -0· $31 .25 $31 .25 
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Time .----·c;;.as"> h Flow Data" 
Required tor the lmmeoiato Protit 

Cumulatiw "Savings• Return or loss 
to "booed" the Per In the First 

Cumut•ive Payments Month Month'? 

13 )'NI' 4 months ($28.33) • Loss in the 1st Mo. 

t2 years 2 momhs ( $6.80) - Loss in the 1st Mo. 

1 6  years 1 1  momhs ($4.05) - Losa in the 1st Mo. 

15 years 10 months ( $ 1  .68) - Losa in the 1st Mo. 

One (1) month $10.93 ,. Profit in ltle t.c Mo.. 

I yea� to recover tho $3.000 cost. - Loss in the 1 st Mo. 
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Issue Paper No.: 10 

Name of TAC: EEMs 

Contact person: Richard Faesy, Energy Rated Homes of Vermont 

Date of issue paper: October 3, 1991 

Title of issue: A voidance of delay in loan approval process 

Recommendations (if any) (include majority/minority): Timeliness of HERS information is of the 
utmost importance in order to avoid any delay when utilizing an EEM. Therefore, as early as possible 
in the home sale process, preferably at or before the listing of a property, provide the opportunity to 
obtain: 

• an energy rating with energy costs and savings 
• a list of recommended energy improvement measures (if any), and 
• the contractor-installed cost of these improvements. 

Summary of analyses already completed: 

1 .  Guidelines for a Uniform Energy Efficient Mortgage Program, March 1,  1989, Prepared for the U.S. 
D.O.E. under Contract 021376-A-Kl. 

2. Collaborative Consensus Committee of Energy Efficient Mortgages and Home Energy Rating 
Systems, EEMs Technical Advisory Committee, Potential Issues for Discussion, White Paper by the 
Alliance to Save Energy. 
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Issue Paper No.: 1 1  

Name of TAC: EEMs 

Contact person: Tom Farkas, Edison Electric Institute 

Date of issue paper: October 7, 1991 

Title of issue: What kind of information is needed by lenders to trigger an energy-efficient 
mortgage? What basic quantities do the mortgage lenders need from the HERS? 

Recommendations (if any) (include majority/minority): Mortgage lenders need a rating model that is 
based on nationally recognized consensus standards and that will, in a uniform and consistent way, directly 
measure the energy cost savings of the candidate house5 as compared to the same house at its standard 
reference level; and if necessary, measure the energy cost savings of the candidate house compared to the 
same house with energy efficiency improvements added. 

Summary of analyses already completed: To obtain the energy cost savings, the following is done. 
The candidate house's energy use6, in Btus per year, is calculated using recognized consensus energy 
calculation tools. Then the energy use of the same house at the standard reference level is calculated 
using the same method. The energy cost of the candidate house as it exists and at its standard reference 
condition are obtained by multiplying the respective energy uses by the local utility rate. The energy cost 
savings, if any, will be the difference between the two. If the candidate house as it is compared to itself 
at standard conditions creates neutral or positive energy cost savings, then the buyer of the candidate house 
would be eligible for an energy-efficient mortgage. If there is no net positive energy cost savings between 
the candidate and its reference, then the house is considered as not energy efficient. Then the rater of the 
house should identify a package of cost-effective energy improvements that could be included in the 
mortgage, thereby creating an energy-efficient mortgage that provides for energy efficiency improvements 
to be made. To determine if the improvements are worthwhile and cost -effective, the energy cost savings 
due to the improvements would be calculated in the same manner as shown above (comparing the house 
as it exists to the house as it would be after energy-efficient improvements are completed) and used in the 
mortgage evaluation. 

Alternative solutions with advantages and disadvantages: Advantages-Based on nationally recognized 
consensus standards; directly measured, consistent, accurate, and uniform: fuel neutral; keeps energy use 
and cost at comparable level with all other housing components and their costs at the location that the 
mortgage is being applied (cost of improvements and energy cost savings will accrue at the house); 
provides only meaningful information of comparison; eliminates arbitrary indirect approaches; does not 
artificially depress energy efficiency potential nor preclude incorporation of advanced technology benefits; 
and allows for a reporting option to characterize the energy efficiency of that house in easy to understand 
nondimension (percentage) terms, e.g., the ratio of candidate and reference house energy use and/or cost. 

Disadvantages-(0-100 Scale) Arbitrarily defmes zero efficiency and zero energy use house; arbitrarily 
compresses efficiency potential; based on marketing approach of fuel efficiency not nationally recognized 

5Candidate House means the house to be purchased with the mortgage. 

�nergy use means the energy that is used at a building or facility and measured in terms of energy 
delivered to the building facility. (As defined in Executive Order 12759 of April l7, 1991 .  See 
FR Vol. 56, No. 76, April 19, 1991 .) 
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consensus standards appropriate for the standard reference house and what level of energy cost savings 
are appropriate for an energy-efficient mortgage. 
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Issue Paper No.: 12 

Name of TAC: EEMs 

Contact person: Chip Coffay, Fannie Mae 

Date of issue paper: August 15, 1991 

Title of issue: What kind of information is needed by lenders to trigger an energy-efficient 
mortgage? What basic quantities do the mortgage lenders need from the HERS? 

Recommendations (if any) (include majority/minority): 

• Need Department of Energy (DOE) to provide the following information: 

- establish and maintain a state by state list of acceptable/eligible energy efficiency improvements that 
can be included in an energy-efficient mortgage; 

- establish and maintain an annual, state by state, average cost of energy per square foot of gross 
living area. 

• Need the HERS to provide the following information: 

- a rating of the overall energy efficiency of an existing house; 
- a method of applying the HERS rating to the average cost of energy per square foot of gross living 

area to result in an estimated dollar cost of energy expense for a house (on a monthly basis); 
- a projection of the impact on the existing energy efficiency rating of a house for each of the eligible 

improvements on the DOE list for that state. 

• Need the borrower to choose which of the eligible energy-efficient improvements are to be included 
in the EEM. 

• Need the underwriter or HERS administer to calculate the following information: 

- for retrofits: compare the estimated energy costs of the house prior to improvements with the 
estimated energy costs after improvements, resulting in a net cost savings per month; 

- for new construction: taking the average cost of energy per square foot of gross living area for that 
state, estimate what the expected cost of energy would be for a house equal to the size of the 
proposed construction; compare that figure with the estimated cost of energy derived from the 
HERS rating of the proposed construction to get a net cost savings per month. 

Alternative solutions with advantages and disadvantages: 

Continue to use pass/fail rating system tied to an increase in the qualifying ratios. 

Advantage(s): easy to administer and apply. 

Disadvantage(s): 
• does not distinguish between degrees of efficiency 
• pays no attention to actual energy savings 
• impact of ratio increase is tied to income level rather than level of energy efficiency. 

Research still needed (if any): Fuel neutral or fuel discriminating. 
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Issue Paper No.: 13 

Name of TAC: EEMs 

Contact person: Jim Curtis, Association of Energy Efficient Mortgage Service Companies 

Date of issue paper: August 15, 1991 

Title of issue: What alternatives to escrow arrangements can be considered? And/or: Would a 
trustee system for fees, escrow accounts, and savings guarantees be beneficial? 

escrow n. a contract, money etc., deposited with a third person, by whom it is to 
be delivered to the grantee on the fulfillment of some condition. (The Random 
House Dictionary 1980, by Random House Inc.) 

Within the existing guidelines of HUD-FHA, the D VA, Fannie Mae and Freddie Mac, Provision Number 1 
of the Energy-Efficient Mortgage (EEM) Concept allows all (or a portion) of the cost of needed energy 
improvements to be added to a home buyer's or homeowner' s first mortgage at the time of purchase or 
refinance. 

Within the EEM procedures that have evolved to date, the funds for the energy improvements are held 
by either (1) the lender, (2) the title company, or (3) the escrow company. 

The contractor or contractors installing the improvements are paid after the installation of the 
improvements has been completed. 

In California, this procedural aspect of the EEM concept has not been a problem. 

Proper instructions to the lender's loan file, designating exactly how much is to be held, who is to be paid, 
when they are to be paid, and including an agreement, signed by the contractor and the loan applicant, 
that they will hold the lender harmless and will "Arbitrate" any and all buyer/contractor disputes, have 
overcome the hassles or problems that nonparticipants have suggested might occur. 

With the proper instructions to the lender's loan file-this is the one aspect of the EEM concept that 
works. Don't fix it. 

Lenders in California who were interviewed regarding this issue are vehemently opposed to an alternative 
that a third party such as a utility company, local government agency, or nonprofit organization could or 
should be designated to administer (or escrow) the energy improvement funds. 

These same lenders are hopeful that if the EEM concept is to be popularized then a HUD-FHA, DV A, 
Fannie Mae and Freddie Mac Uniform EEM program and procedure be implemented in the very near 
future. 

For if an effort is to be made to make loan applicants and realtors aware of Provision Number 1 of the 
existing EEM type programs of HUD-FHA, the DV A, Fannie Mae, and Freddie Mac before a uniform 
EEM program and procedure is available, such an effort could, because of the many differences within 
the existing EEM type programs, complicate and add confusion to the existing loan processing procedures 
of lenders everywhere. And, 
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Without Uniformity, the result could be a reduction in the long term utilization of the EEM concept. 

The EEM Battle Cry from California is: Uniformity First-then Awareness! 
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Issue Paper No.: 14 

Name of TAC: EEMs 

Contact person: Ken Crandall, Federal Housing Administration 

Date of issue paper: August 15, 1991 

Title of issue: How might inducements be treated within an EEM process? 

Recommendations (if any) (include majority/minority): 

1 .  Builders, remodelers, home purchasers, state and local energy agencies, energy suppliers, and others 
should be encouraged to allow third party financial assistance payments for downpayments and/or 
settlement costs to purchasers of new and existing homes that are eligible for an EEM. 

2. State and local governments, nonprofit agencies, and others should be encouraged to provide grants, 
low interest loans and/or soft seconds for financial assistance payments on downpayments and/or 
settlement costs to purchasers of new and existing homes that are eligible for an EEM. 

3. Federal and state agencies should allow tax credits to assist homeowners/purchasers with the cost of 
making energy improvements on their home. 

4. HUD should allow a 5% increase in the maximum mortgage amount dollar limitation in 24 CPR 
203 .18, for new and existing properties, if such an increase is necessary to account for the increased 
cost of the residence due to the installation of energy related improvements. 

5. HUD should change its regulations, under Section 203(k), Rehabilitation Mortgage Insurance, to 
allow the cost of energy improvements on an existing home as a second mortgage with insurance of 
advances as the work is complete, with a term of 30 years (on amounts exceeding $17,500). 

Summary of analyses already completed: HUD agreement with Bonneville Power Authority and the 
Northwest Power Planning Council allows up to $1 ,500 financial assistance payments for newly 
constructed homes. Builders of new homes can help utility companies conserve energy by providing an 
energy-efficient home. In turn, the utility company can provide financial incentive payments to builders 
and/or their home buyers. Since the money is saved by not building new facilities, the utility company 
can pass along the savings to the home buyer in the form of assistance with the downpayment and/or 
settlement costs. This would have the affect of allowing more home buyers to purchase new homes, 
thereby, helping the housing industry. 

Federal and state tax credits for energy improvements would be modeled after programs established 
between 1970 and 1980. HUD currently allows a 20% increase in the dollar limitation for solar energy 
systems in 24 CPR 203.18a HUD also allows 203(k) second mortgages; however, the work must be 
complete prior to HUD insuring the loan. 

83 



Issue Paper No.: 1 

Name of TAC: Implementation 

Contact person: Donald Buchan, Energy Efficient Builders Association 

Date of issue paper: November 12, 1991 

Title of issue: Structure of potential energy-rated mortgage (ERM) program 

Recommendations (if any) (include majority/minority) : The accompanying chart illustrates a potential 
national infrastructure for an energy-rated mortgage program. The intent of the proposed structure is to 
allow the maximum flexibility within state, regional, or local programs, while maintaining national 
standards associated with the quality assurance and information gathering aspects of the program. 

The overseeing Energy-Rated Mortgage (ERM) Board would have a makeup similar to that of the current 
Collaborative Consensus Committee (CCC)-essentially having a broad industry base. This overall board 
would meet infrequently, while a smaller executive committee would meet regularly to discuss program 
policy. 

Advisory groups, similar to the current technical advisory committees to the CCC, would be available on 
a "standing" basis or on an "as-required" basis to make recommendations on issues of national importance, 
including the quality assurance process, the national marketing and identification, and education and 
training strategies. 

The operations group, as indicated on the chart, would carry out the overall coordinating function. 
Information would flow up from the regional, state, and local programs to this group, and it would 
administer the national quality assurance process. The operations group would review regional, state, and 
local programs wishing to be part of the national effort and would advise the ERM Board on whether the 
prospective programs met the national standard. 

It is envisioned that the operations group would be a very small staff group who would subcontract the 
majority of the work necessary to maintain the quality assurance process and undertake the appropriate 
information gathering function to various other organizations. 

Regional, state, and local programs would function differently in different areas of the country. In some 
cases, an overseeing state body would exist to coordinate the operation of various local programs 
throughout the state. In other cases where no state organization existed, local approved programs would 
liaise directly with the operations group. Other scenarios would include situations where a state or 
regional program was the only program in existence covering a wide service territory. 

The intent of the structure described is to allow current or proposed programs with minor modifications 
to be part of the national effort, keeping the cost and effort associated with the overall national effort to 
a minimum, while affording the consistency necessary on a national basis to satisfy the requirements of 
the mortgage industry. 
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Issue Paper No.: 2 

Name of TAC: Implementation 

Contact person: Frank Newbraugh, National Energy Specialists Association (Official 
Observer) 

Date of issue paper: September 10, 1991 

Title of issue: Cost of alternatives (existing housing) 

Recommendations (if any) (include majority/minority) : Local contractor-based programs following a 
general national guideline would seem to be the most cost-efficient mechanism to deliver the HERSIEEM; 
need to run a model program or extensively monitor one of the few existing home programs. 

Summary of analyses already completed: 

LOCAL-----------------------------------------------NATIONAL 
Programs range from municipal through state and regional to national implementation. 

EXISTING HOME---------------------------------NEW CONSTRUCTION 
Programs range from existing home concentration through capability to complete neglect. 

PRESCRIPTIVE------------------------------------PERFORMANCE 
Programs range from highly prescriptive through special analysis to performance rating. 

FEE FOR SER"ICE-------------------------------f<lJNI>EI> 

Programs range from full fee for service through subsidized to totally funded. 

PRJ" ATE SECTOR-------------------------------PUBLIC SECTOR 
Programs range from small business through big business to big government. 

Actor #1 NESA #2 ERH #3 UTILITY #4 FNMNHUD/FHA 

Appraiser (Entire $50 $50 $50 
Auditor cost $50 $100 (#s hard to find, 
Manager borne $100 $200 so few jobs done, 
Specialist by $150 $200 no II central II source) 
Appraiser contractor} $50 $50 $50 

COST $100 $400 $600 $1000 

Alternative solutions with advantages and disadvantages: 

#5 R2000 

(Entire 
cost 
borne 
by 
builder} 

$1500 

A. Costs: All programs require start-up capital ranging from $250,000 per year for local, state, and 
regional programs to over $2,000,000 per year for start-up of the national (R2000) program. 
Additionally all programs, except #1 and #5, propose expenses for delivery of service on each home 
evaluated, an additional $40 billion on the least expensive option just to facilitate rating and 
improvement specifications (100,000,000 homes times $400 equals $40,000,000,000). These 
expenses are to be borne by the homeowner/buyer or by government (the taxpayer). In program #1, 

86 

ff ' 
i 'l u 

0 . . 

n u 

l ' lJ 

u 
q u 

q ' l  



) 

J 
l 
1 
I . ' 

I I 

j 
\ 

I -( i 

these expenses are all borne by the contractor as a cost of generating business in existing home 
renovation, similarly to the expense being borne by the builder participating in program #5. 

B.  Control: Programs #2 and #3 exercise good control over the actors at each step as the current 
program size allows, but with expanded systems handling many more homes, there has been concern 
expressed over loss of that control. Programs #1 and #5 place great confidence in the honesty and 
capability of the contractor/builder and the ability of the guidelines to be achieved; better checks and 
balances need to be implemented. Program #4 has few actors and no controls. 

C. lmplementability: Programs #2, #3, and #4 require the location, motivation, training, administration, 
etc. of large groups of diverse actors. According to reports given the Collaborative, these actors 
seldom have a good financial incentive to continue the work, and the public (the homeowners/buyers) 
doesn't feel the need to cover these additional costs. Programs that don't make good business sense 
are doomed to failure. Programs #1 and #5 require convincing business people that participation 
generates more return on their up-front costs, while eliminating the homeowner's out-of-pocket 
involvement. This is the way American business should work! 

D. Financing options (not including .start-up funding): Programs #2, #3, and #4 place the burden of 
financing the rating and specification service (as well as location of contractors, realtors, lenders, etc.) 
on the homeowner/buyer; many of the programs are currently subsidized but the desire in all 
programs is to make them "self-funding." Programs #1 and #5 place all the expenses on the business 
person (contractor/builder) who expects to generate a profit from his work. 

E. Jobs: Programs #3, #4, and #5 create few new jobs; utility company personnel, realtors, lenders, 
appraisers, etc. are called on to provide more or slightly different services. Programs #1 and #2 
require private small businesses to hire, train, and deploy vast numbers of new skilled employees, 
to generate both the ratings and to ultimately deliver the proposed improvements. Creating jobs 
generates the taxes to help defray the start-up expenses, which the cities and states should bear in 
these programs. Government should develop; business should deliver! 
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Issue Paper No.: 3 

Name of TAC: Implementation 

Contact person: Richard Tracey, Ryland Homes 

Date of issue paper: November 1 1 ,  1991 

Title of issue: Cost of implementation-new construction 

Recommendations (if any) (include majority/minority): An energy-efficient mortgage (EEM) program 
for new construction must be simple. A simple program would encourage widespread participation. 
Program elements could be: 

• Homes built to the Model Energy Code (MEC) qualify for a stretch ratio. 
• Homes built to standards higher then the MEC receive additional credit. 
• A simple "certification of specification" be provided by a builder or designer. 
• If the mortgage/banking industry prefers dollar savings, data could be created that correlate the 

"certification of specifications" with energy dollars saved. 

Organizations such as state energy offices, utilities, and local home builder's associations could conduct 
training for builders and designers. If a universal, simple format were developed at a national level (i.e. , 
DOE or National Association ofHome Builders [NAHB], Alliance to Save Energy) then the local agencies 
could conduct training at a nominal cost to builders and designers who want to be certified to complete 
the standard "certification of specifications." Recertification classes could be held yearly to deal with any 
updates in the requirements. 

Startup costs would vary depending on the complexity of the program. Information on a "pass/fail" 
criteria based on the MEC is already available, and costs would be limited to distribution. The costs of 
organizing present data into the information necessary to correlate specifications with energy savings in 
dollars could probably be less than $250,000. 

A detailed discussion of program benefits and alternatives is presented as Appendix A to this issue paper. 

Summary of analyses already completed: Programs, such as the suburban Maryland and Virginia 
building industries E-7 programs, have demonstrated that builders will respond to a simplistic approach 
and that costs can be kept to a few dollars per sale. 

Numerous programs such as the NAHB Thermal Performance Guidelines, and the Department of Energy 
Voluntary Guidelines have compiled data to develop the value of incremental improvements for most 
geographic areas. 

Research still needed (if any): Research is needed to establish the financial sensitivity of the results of 
prescriptive improvements. It would seem that if simplicity encouraged more builders to participate, then 
the overall benefit to the nation's need to conserve energy would greatly outweigh the few situations 
where upgrades did not perform to a precise measurement of savings. 
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Attachment to Issue Paper No. 3 
Implementation TAC 

Discussion 

An EEM program for new construction can be simple, and it could be administered at little or no cost. 
If the process was a simple verification of an accepted set of specifications, builders could upgrade present 
specifications with the assurance that additional financing is available if needed. If the process is 
complicated or a third party rating system is required, the costs and the time required to obtain a rating 
may discourage participation. 

An opportunity exists to expedite a program, increasing the number of EEMs by setting the specifications 
at the Council of American Building Officials (CABO) Model Energy Code (MEC) level. Widespread 
adoption of the MEC has been very slow, and the approach could significantly increase voluntary upgrades 
to MEC standards. 

The home-buying public has been paying the increased costs of construction for voluntary upgrades in 
efficiency with no universal assistance in financing those upgrades. Tills approach sets a recognizable 
baseline of specifications to assist buyers and builders who have voluntarily made the upgrades or for the 
few areas where home buyers already incur the cost of upgrades as a result of a local code. 

Several options exist for the amount of mortgage adjustment. 

• The current practice of "stretch ratios" 
• Stretch ratios plus additional energy credits 
• Energy credits only. 

The simplest approach would recognize MEC specifications as a basis for awarding "stretch ratios." 
Additional efforts in conservation could be rewarded by calculating dollars saved over and above the MEC 
and applying direct credit to the housing expense (as proposed by the Association of Energy-Efficient 
Mortgage Service Companies). 

If the mortgage banking industry wishes to deal only in dollars saved, a baseline lower than the MEC 
would need to be established, so that home buyers receive value for the costs involved in reaching the 
MEC level. Savings determined from that baseline could be represented as absolute dollars in the form 
of an energy credit to the housing expense. 

The cost of implementation for recognizing the MEC as the basis for the stretch ratios could be limited 
to the distribution of the compliance manual being developed by CABO (with National Association of 
Home Builders [NAHB] and others) that translates the MEC requirements directly to specifications. A 
builder could provide a disclosure sheet to the buyer and to the lending institution that states the MEC 
requirement for his area and the specification for the buyer's home. Tills consumer could be protected 
by the normal means available to deal with fraud or misrepresentation if he or she has reason to believe 
that the specifications were not met. 

The calculations to determine energy credits above the MEC or above any established baseline would 
require a little more sophistication but they could be based on a component approach similar to the 
average U value (Uo) requirement of the MEC. Data could be generated by local weather and by local 
utility costs. That data could be made available in a series of charts that present estimated operating costs 
per square foot of each component, with modifiers for equipment efficiencies. A builder or designer 
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would simply use those factors with the actual component square footage of the proposed building to total 
energy savings. 

Obviously, a computerized version could be created. If both the hand format and the computer printout 
are standardized, the mortgage/banking industry would have the information it needed. 

Most of the data needed to generate this type of report already exist in the work done to create DOE's 
voluntary energy standards and the NAHB Thermal Performance Guidelines. This data could be used as 
a basis for the creation of the necessary hand or computer generated report. 

The key to success will be simplicity. Other tools may be used to evaluate more complex situations such 
as passive solar buildings. However, those tools should provide reports in the same format as the 
"certification of specifications" correlation report, and the immediate availability of such tools need not 
be a criteria for adoption of the basic program. 

November 1 1 , 1991 
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Issue Paper No.: 4 

Name of TAC: Implementation 

Contact person: Becky Cohen, Consumer Federation of America 

Date of issue paper: November 5, 1991 

Title of issue: Consumer protection aspects of HERS/EEMs 

Recommendations (if any) (include majority/minority) : 

1 .  Participation in the national system shall be open to all HERS/EEMs programs that meet the standard 
criteria developed by a consensus of affected parties. The national criteria shall encompass HERS 
and EEM programs for both new construction and existing residences of all types. 

2. To be nationally recognized, a HERS/EEM system shall have built-in features designed to prevent 
consumer problems. These features shall include: 

• Clear, simple, accurate, comprehensive, and unbiased consumer education materials and point of 
purchase disclosures about both HERS and EEMs. These shall be consistent from one program 
to another and contain disclaimers, as necessary, so as not to mislead; 

• An energy rating system and technique that is technically credible and that includes: 

- a credentialing system for raters 
- a validation scheme for ratings 
- a systemwide quality assurance program 
- ratings and labels that are consistent from one jurisdiction to another and enable market 

comparisons within a jurisdiction; 

• Timely disclosures about the availability of EEMs to every mortgage applicant. 

Research still needed (if any): Catalogue consumer protection features of existing HERS/EEM programs 
and any consumer protection problems they have encountered. 
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Issue Paper No.: 5 

Name of TAC: Implementation 

Contact person: Becky Cohen, Consumer Federation of America 

Date of issue paper: November 5, 1991 

Title of issue: Resolution of consumer problems associated with HERS/EEM 

Recommendations (if any) (include majority/minority): 

1 .  To the extent possible, a national HERS/EEMs system shall utilize the resources already available 
in existing institutions that educate and inform consumers, respond to consumer inquiries and 
complaints, mediate consumer disputes, and regulate service providers. 

2. As part of its quality assurance program, the national HERS/EEM coordinating entity shall have the 
capacity to periodically collect data from participating programs and from consumer protection 
institutions in order to identify trends and any problems or program design features that warrant 
modification. 

Summary of analyses already completed: To enlist their cooperation and to make them effective, a 
national HERS/EEM program will provide these institutions with training and reference materials to 
prepare them to offer consumer protection services in connection with HERS/EEMs questions, problems, 
or disputes. 

For example, the national coordinating entity might commission guides that explain the program and 
specify the criteria nationally recognized or certified HERS/EEM systems must meet. Desk references 
would be useful for consumer protection agencies and institutions whose employees will be expected to 

· respond to questions and complaints in the field. 

Data from consumer inquiries and complaints can be extremely useful for troubleshooting and for longer 
term program oversight and quality control. Data indicating that there are few or no complaints would 
be informative; the data reporting system must be in place in order to learn that there are no problems to 
report. 

Research still needed (if any): Identify existing public and private consumer protection institutions that 
should be included in HERS/EEM implementation, and identify any major shortages in consumer 
protection services that the Collaborative may want to take steps to fill. 
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Issue Paper No.: 6 

Name of TAC: Implementation 

Contact person: Benny Folsom, Southern Electric International, Good Cents Division 

Date of issue paper: September 20, 1991  

Title of issue: What are liability issues and options? 

Recommendations (if any) (include majority/minority): The issue of liability should be considered. 
A basic understanding is necessary for planning and implementing a HERS system that provides proper 
training and qualifying of "raters" and, therefore, limits the opportunities for negligence, misrepresentation, 
and consequent damages that might inhibit the acceptance of the HERS by its beneficiaries. 

Summary of analyses already completed: If HERS systems are to provide a beneficial service to their 
users (home buyers, home builders, realtors, lenders, appraisers, etc.), unfounded concerns that could be 
associated with liability need to be addressed and understood; otherwise, the fear of potential liability may 
decrease the overall effectiveness of the HERS and reduce the value of information available to the group 
of users. Potential liability should be viewed as a legitimate concern; however, careful consideration of 
both the intent and legal positioning of the HERS should keep liability from becoming an overriding 
concern. Across the nation, disclosure of a home's energy efficiency status has become a commonplace 
occurrence by programs sponsored by state and private organizations. To date, legal precedents are very 
rare where a homeowner or rating system user alleges that a rating system was negligently designed, 
applied, or performed (that resulted in consequential damages) even though existing systems have seen 
widespread usage. Aside from the implementation of a technically sound and professionally administered 
rating system, the next most important and effective consideration is full disclosure of the rating system's 
working assumptions and limitations and caveats covering areas not implied or verified (such as building 
codes, data sources, or rating system output disclosures). It is generally believed that the incorporation of 
broad disclaimers could compromise the goal of consumer protection if it raised serious questions about 
whether the rating is meaningful. These disclosures should not be put in fine print that could easily be 
overlooked or ignored. Disclosure should assist the successful incorporation of energy efficiency into 
market value and further encourage adoption of the energy conservation ethic. 

The general sense is that liability has not had a significant negative impact on home energy systems in 
the past and should not be allowed to become a negative issue in the implementation of a HERS/EEM 
system. 

Research still needed (if any): Review of legal records involving HERS for information on attribution 
of damages due to negligence, malpractice, or invasion of privacy claims; investigate the possibility of 
providing malpractice insurance coverage (for the rater, sponsor, developer, etc.). Incorporate experience 
of practicing HERS programs, to the extent that is applicable. 

Bibliography: 

P.L. Hendrickson, Liability Aspects of Home Energy Rating Systems, 1983, Pacific Northwest Laboratory; 
Richland, Washington. 
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Issue Paper No.: 7 

Name of TAC: Implementation 

Contact person: Doug Seiter, City of Austin 

Date of issue paper: November 5, 1991  

Title of issue: Human resource needs 

Recommendations (if any) (include majority/minority): No recommendation is given at this time. 
When the specifics of a national energy-efficient mortgage (EEM)Ihome energy rating program are 
determined, resource needs, including human and financial resources, should be published. Most helpful 
would be a "how to" manual for program startup and implementation. 

Summary of analyses already completed: Staffing requirements are as varied as the number of 
programs currently working. The needs are relative to the complexity of the rating tool (computer or 
worksheet), the information requirements of the tool (from plans or site inspection), the type of home rated 
(new or resale), the technical expertise required of raters, and the level of quality control (site inspections) 
required for program integrity. Several working programs were analyzed for resource needs. 

While there are significant variations in currently operating home energy rating systems, there is some 
consistency that begins to appear in the fundamental aspects of program operation. For the sake of 
comparison, time required for the following functions was estimated for four existing programs: 

1 .  Initial site analysis (built home) 
2. Takeoffs from plans (new construction) 
3. Calculation/computer analysis 
4. Site inspection after rating 
5. Transportation 
6. General administration (scheduling, processing, and distributing rating and billing). 

Program A, Municipal, Sliding Scale Rating Total time per rating: 4-9 hours 

Initial data collection, whether it is from plans or site visit, varies from 1-4 hours, depending on the size 
and complexity of the house. Preparing for and completing the computer analysis may take another 2-4 
hours. Overhead time to include transportation, scheduling, preparing, delivering the output report, and 
billing would add about another hour to the time. Approximately 350 ratings have been done since 
program implementation in 1989. Ratings are done by independent contractors, and the cost of the rating 
is currently being subsidized by the utility, with a continuation in the subsidy being considered. The 
program is currently being run by one full time manager. 

Program B, Utility, Certification Total time per rating: 7-12 hours 

Initial data collection from plans and running the computer analysis takes from 1-3 hours. Three 
inspections take place during construction, which average � hour each, not including transportation. 
Transportation, because of the large service area, may add 3-6 hours. Administration time to deliver the 
certification and process the rebate check that accompanies the certification may add another 1-� hours. 
A goal of 350 certifications has been set for this year. One full time manager runs the program, with part 
time administrative assistance. Field personnel for conducting inspections also assist in other utility 
programs. 
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Program C, Sliding Scale Rating Total time per rating: 4Yz-7Yz hours 

Calculation, including data collection from plans or field notes, is about 2 hours. Preparation of the report 
adds another hour; and Yz hour covers administrative time, sans scheduling (scheduling is done by field 
representatives). Site inspection, either for initial data collection or follow-up, requires 1-4 hours. A 
minimum of three staff (director, administrative, computer) is required for program operation, in addition 
to field rating staff (private contractors), which varies according to volume. 

Program D, Municipal, Sliding Scale Rating Total time per rating: 1-9 hours 

New homes are rated from plans; there is periodic consultation with home buyers preparing to build. 
Time varies widely according to complexity of the home, from JA-8 hours. Entry of data and running of 
the computer analysis takes 5-10 minutes. Another Yz hour is figured as an average per rating for builder 
contacts and various marketing functions, including one-on-one presentations, which are seen as essential 
to program success. Preparation of the report and marketing materials is minimal. Inspections for 
alternate compliance to the energy code averages Yz hour per rating. Two rating staff and a program 
manager produce about 600 ratings per year. Field inspections are done by department field personnel 
who also work with other programs. 

Alternative Solutions: 

Contractor/builder performs and distributes rating: 
• Contractor/builder in the best position to provide rating information. 
• Cost of rating may be absorbed as marketing costs. 
• Could have access to "approved" rating tools through national network. 
• Liability rests on each contractor/builder to provide accurate information. 
• Tool must be very user friendly. 
• Credibility and conflict of interest will be issues. 

Owner/buyer performs rating: 
• Technical limitations even more severe than with contractor/builder; tool must be so simple that it may 

compromise reasonable accuracy. 
• Positive educational value. 
• Limited or no liability. 
• Low/no cost. 
• Not likely to meet EEM requirements. 

Electronic rating through home computer/cable TV: 
• May work well as a national rating system. 
• Development of software coincides with advances in home electronics. 
• Could be localized in energy analysis programming. 
• May require significant capital, limiting local development. 
• Could eliminate current programs. 
• Revenue could be generated through "pay for use." At a reasonable cost, multiple use of the rating 

would occur, particularly if users could "play" with different options to increase ratings. 
• Must be very user friendly. Wide variation in technical ability. 
• Applicability to EEM questionable. 

Research still needed (if any): Organization and structure of the national program. 
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Issue Paper No.: 8 

Name of TAC: Implementation 

Contact person: Chris Roitsch, National Association of State Energy Officials 

Date of issue paper: November 12, 1991 

Title of issue: States' role/incentives for participation 

Recommendations (if any) (include majority/minority): A state-level agency is needed to coordinate 
with state-level stakeholders in developing strategies for implementing a voluntary HERSIEEM system. 
State energy offices should serve in this role. 

Technical and financial incentives are necessary for states to participate in the national program. 

Summary of analyses already completed: 

Incentives for State Participation: Incentives necessary to encourage participation may differ somewhat 
from state to state, depending upon the presence of existing programs, the need to bring them into 
uniformity, the coverage of existing programs (statewide or regional), how well existing programs are 
performing, industry's support or resistance, and public awareness of benefits. 

To encourage their participation, states need a system that: 

1 .  Provides a complete package of tools, including: (a) approved rating models, (b) rating tools, 
(c) quality control processes, (d) training materials, and (e) promotionaVmarketing tools. 

2. Offers a real potential to increase the energy efficiency of housing stock. This implies a clear linkage 
of a rating system to an energy-efficient mortgage. While several states have or are developing home 
energy rating systems, few utilize an energy-efficient mortgage. An effective linkage that leverages 
funds for energy improvements would serve as an incentive for states to participate. 

3. Is attractive and easy for the consumer to utilize. 
4. Requires

· 
minimal resources to develop and implement. 

5. Is flexible enough to allow present programs to be incorporated. 
6. Provides financial resources to assist implementation. While states may fully recognize the value of 

a HERSIEEM system, few will have adequate state financial resources to implement one. This is 
especially true of the heavy front-end start-up costs. National-level funding is necessary to bridge 
the transition from start-up until such time as fees, public-private partnerships, or other funding 
sources begin covering ongoing implementation costs. 

7. Provides ongoing technical and promotional support from a national clearinghouse. 

States' Potential Roles: Many factors will influence the role a state chooses to play in implementation. 
These include the features of the collaborative's final product, the needs and conditions of the state' s 
shelter industry and consumers, available resources, etc. States will choose different delivery mech­
anisms-utilities, state agencies, industry groups, or nonprofit organizations. Working through various 
state agencies and stakeholders, state and local funding sources can be identified. Potential roles for states 
in implementing a HERSIEEM system are: planning, leadership/coordination; coordination with national 
organizations; training and technical assistance; quality control and monitoring; consumer awareness; 
evaluation; data collection; certification; and program operation. These roles are further defined in the 
attachment to this paper. 
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Attachment to Issue Paper No. 8 
States Roles/Incentives for Participation 

State Energy Offices 
States routinely set policy for and then plan and implement a broad range of energy and housing 
initiatives. In 1973, state energy offices (SEO) began planning and implementing energy programs in 
response to federal statutes designed to mitigate the effects of energy shortages. Since then, the energy 
supply situation has changed, and emphasis has shifted to more efficient use of available resources. 
Throughout this evolution, SEOs have cooperated closely with the Department of Energy to utilize both 
state and federal resources to achieve specific energy goals. For example, SEOs have actively worked to 
establish building energy efficiency standards as required under the State Energy Conservation Program. 

Survey of States 
The National Association of State Energy Officials conducted a survey of states in February 1991 to 
determine their interest and involvement in home energy rating systems. Forty-six states participated in 
the survey. The survey found: 

• 

• 

• 

• 

• 

12 states already have a home energy rating system in operation 
Of the states that have systems, 7 utilize energy-efficient mortgages 
17 states are in the process of developing a home energy rating system for their state 
12 others are interested in having a home energy rating, system 
For states developing rating systems, the main barriers are lack of resources, need for information, 
and concern for the accuracy of the system. 

States' Potential Roles 

Planning - Serve as central coordinator for developing a state plan for implementation. Secure input 
from state-level stakeholders on strategies suited to the particular needs, conditions, and resources of the 
state. 

Leadership/State Coordination - Secure the support of state and local officials and other agencies 
with technical or financial resources to support the HERS/EEM system. For example, state housing 
agencies and public utility commissions could be instrumental in encouraging financial support through 
utilities and local housing organizations. Coordinate ongoing communication among stakeholders to avoid 
duplication, share experiences, and enhance quality of implementation. 

Coordination with National Organization, DOE, HUD, Other States - Serve as the central point 
of contact with the national clearinghouse and federal agencies. Share experiences with other states to 
improve implementation nationally. 
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Training and Technical Assistance - Utilize existing expertise to develop and distribute training and 
technical assistance materials and tools. Conduct or coordinate training for raters, builders, real estate 
professionals, appraisers, and others. Have staff available for technical assistance to stakeholders as 
implementation progresses. 

Quality Control and Monitoring - Develop systems to monitor implementation and recommend 
modifications as needed. Feed information gathered back into the training and technical assistance 
function. 

Consumer Awareness - Incorporate into existing consumer education networks and programs such 
as the Energy Extension Service Program, or develop specialized consumer awareness efforts tailored to 
the national HERS/EEM system. Coordinate with stakeholders to maximize individual marketing 
activities. 

Evaluation - Evaluate program impacts and gather information for feedback to marketing activities. 

Data Collection - Collect information at the state level to feed into the state and national data bases. 

Certification - States act as oversite to assure that materials and tools are consistent with state 
objectives and national guidelines. State certification is necessary to enhance the credibility of the system 
for local stakeholders and consumers. 

Program Operation - Deliver services in areas not served by other jurisdictions. 
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Issue Paper No.: 

Name of TAC: 

Contact person: 

Date of issue paper: 

Title of issue: 

9 

Implementation 

Russell Duncan, Carolina Power and Light 

October 1 1 ,  1 991 

Would incentives be needed to encourage local participation in a national 
system or program; and, if so, what form would they take? 

Recommendations (if any) (include majority/minority) : Education/communication by states, lo�alities, 
federal agencies, builders, realtors, utilities, and lending agencies on the value of energy-efficient homes 
will provide some incentive for home buyers. The key is to provide a demand by offering incentives that 
influence home buyers to purchase higher efficiency structures. Existing incentives include billing credits 
by utilities; energy savings related to better built homes; direct rebates to the buyer, builder,  and/or realtor; 
and other incentives. A combination of these, plus lending agency credits/incentives, will pull the market 
toward higher efficiency. For example, lowering the interest rate (on the most energy-efficient houses) 
by 1 /8 %  to 1 /4% would create an additional/real incentive for building efficiently. Influencing the buyer 
will , in turn, influence all other players to respond to buyer demand and a move toward higher efficiency. 

Summary of analyses already completed: A number of studies have been conducted to determine the 
value of incentives. It is generally agreed that incentives are needed to "jump start" the market and sustain 
it. A relatively small number of participants will be attracted with no incentives. That number will 
increase with the level and number of incentives. For example, the utility company may provide special 
billing discounts and direct rebates (to buyers, builders, and realtors) while lending institutions allow lower 
( 1 /8% to 1 /4%) borrowing rates and/or a higher ceiling on the amount loaned. Federal incentives (tax 
credits) could be applied to homeowners who build this energy-efficient home. If we want to create 
market demand, then each segment-lender, borrower, builder, realtors, utilities, and federal, state, and 
local agency-should offer an incentive. The program may work without incentives; however, it is 
unlikely that significant initial or sustained long-term participation would result without them. 

Research still needed (if any): Survey the lender, builder, buyer, realtor , utility, and state, local, and 
federal agencies to determine what additional incentives they are willing to offer. 
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Issue Paper No.: 10 

Name of TAC: Implementation 

Contact person: Barry Moline, American Public Power Association 

Date of issue paper: October 31,  1991 

Title of issue: What are the actions necessary for quality control, who would carry them 
out, and what would be the estimated costs? 

Recommendations (if any) (include majority/minority) : 

1 .  Each organization sponsoring the home energy rating system (HERS), be it state, utility, local 
government, or private organization, should be responsible for its own quality control in accordance 
with the quality control guidelines of the national HERS organization. 

2. A quality control plan should be a requirement of the certification process with a national HERS 
organization. 

3. Costs for quality control should be borne by the organization sponsoring the home energy rating 
system. 

Summary of analyses already completed: Quality control is a function that must be conducted within 
each state, utility, or locally controlled HERS structure. Every HERS should have a quality control plan 
that sets out the procedures that will be used under the system. Components of the quality control 
function include: 

• Training and certification of raters; 
• Random audits of raters; 
• Periodic recertification of raters; 
• Archiving of ratings; and 
• Validation· of ratings against actual energy consumption. 

There are several ways to conduct these activities. First, HERS should have a training program whereby 
new raters can be certified and existing raters can be periodically retrained and recertified. Second, to 
satisfy the requirement of lending organizations that energy expenditures be in-line with predicted values, 
ongoing evaluation must be conducted to show that predicted and actual expenses for each house correlate. 
Utility meter data should be used, corrected for factors that would alter the relationship between predicted 
and actual values, such as weather, energy improvements, and home expansion. Finally, these data can 
be used to rate the raters and determine, on an individual basis, if any are conducting ratings that are 
incongruous with reality. This evaluation could also serve as a check on the validity of the building 
energy predictive model. 

The costs for quality control should be borne by the organization sponsoring the home energy rating 
system. These costs can be assumed internally or can be contracted out. For example, archiving of 
ratings may be done within each HERS, on a statewide basis, or with a national organization. Costs will 
vary by type, as well as the amount of staff time required. 
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Issue Paper No.: 1 1  

Name of TAC: Implementation 

Contact person: Barry Moline, American Public Power Association 

Date of issue paper: October 31 ,  1991 

Title of issue: Who should verify the adequacy/accuracy of building energy predictive 
tools? 

Recommendations (if any) (include majority/minority): 

1. Organize a HERS industry organization based at the offices of one of the following: 

a. Office of Building Technologies at DOE; 
b. Nonprofit, independent energy research organization; 
c. HERS industry association; or 
d. Some combination of the above. 

2. Groups with HERS that want to obtain certification of their programs from the national organization 
would be required to make application to it 

This question begs a broader issue: the need for a HERS industrywide organization to conduct, among 
other things, verification of building energy predictive tools. This organization could be tasked with 
certifying each HERS in accordance with national guidelines. By certifying HERS, the national 
organization would set the standard (based on the results of the collaborative) by which all HERS must 
qualify, thus setting a common denominator for all programs. The organization would be housed at either 
the DOE Office of Building Technologies, a nonprofit, independent energy research organization, HERS 
industry association, or some combination of all. It could be the role of a national laboratory to develop 
test procedures (as identified in Issue Paper No. 5) to evaluate the building energy predictive tools that 
would be implemented by the national organization. 

A process should be developed by which a HERS would be certified and predictive tools analyzed. 
Application could be made to the certifying organization, with justification provided for each criterion. 
It may be necessary to provide engineering documentation for the energy predictive model, as well as 
conduct a demonstration. 
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Issue Paper No.: 12 

Name of TAC: Implementation 

Contact person: Carson D. Culbreth, National Association of State Energy Officials 

Date of issue paper: November 6, 1991 

Title of issue: What aspects of a combined HERS/EEM program might be mandatory? 

Recommendations (if any) (include majority/minority): Participation by the consumer in a HERSIEEM 
program shall be voluntary. Participation by authorized jurisdictions in HERS/EEMs should remain 
voluntary; however, upon election to participate, the jurisdiction shall adhere to a detailed listing of 
mandatory guidelines. These guidelines should include, at a minimum, the following: 

1.  One performance-based, 0-100 rating scale for each jurisdiction based upon climate and construction 
practices. 

2. Standard threshold point on the rating scale, which establishes the minimum efficiency level for 
HUD, VA, FmHA, Fannie Mae, Freddie Mac, and Ginnie May insured or guaranteed EEMs. 

3. Minimum documentation requirements meeting audit requirements ofHUD, VA, FmHA, Fannie Mae, 
Freddie Mac, and Ginnie Mae. 

4. Standard reference source for establishing energy consumption by climatic zone and structural type 
for comparison against predicted consumption that will be used in the EEM process. 

5. Standard procedure for testing and certifying the accuracy of rating tools by impartial third party. 
Where computer simulations are used for the certification, the specific program, such as DOE-II, 
should be identified. 

6. Standard labeling for homes receiving ratings. 
7. Standard minimum training requirements for individuals performing ratings. 
8. Standard procedures for monitoring, quality control, and evaluation. These procedures shall be 

implemented by an impartial body other than the rating organization. 
9. Procedures for reporting on rated houses to assess impact of program through upgrade of existing 

housing stock, issuance of EEMs, and default of EEMs compared to conventional mortgages. 
10. Procedures to ensure the consumer will be advised of the availability of EEMs. 
1 1 . See research. 

Alternative solutions with advantages and disadvantages: 

Advantages 

1 .  National consistency in the evaluation and implementation of HERS/EEM initiatives. 
2. Developmental costs at state and local level are reduced. 
3. Allows local autonomy in the development and delivery of individual programs, including 

implementation as an integrated resource planning (IRP) initiative. 
4. Provides consistent basis for underwriting mortgages. 
5. Allows incorporation of local code requirements as point on scale with quality control standards 

reinforcing code review. 
6. Assures impartial third party validation of both rating systems and homes rated. 
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Disadvantages 

Local autonomy in development and delivery may permit abuses, compromising integrity of program. 

Research still needed (if any): 

1.  Review of IRP for potential implementation of HERS/EEM programs. 
2. It is assumed the collaborative will design a program that will assure full participation by all key 

governmental financial institutions. In the event that the governmental financial institutions do not 
voluntarily participate, research should be conducted to determine the feasibility of mandating their 
participation . 
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Issue Paper No.: 13 

Name of TAC: Implementation 

Contact person: Javier H. Figueroa, Washington State Energy Office 

Date of issue paper: October 31 ,  1991 

Title of issue: What are the roles of the various participants in avoiding delay in the loan 
approval process? 

Recommendations (if any) (include majority/minority) : A strong, ongoing education for consumers 
needs to be developed and implemented in order for energy-efficient mortgages (EEMs) to be demanded. 
Alternatively, the buyer can request to take advantage of the EEM program. A similar program, like 
Federal National Mortgage Association's Community Home Buyers Program, should be looked at, 
whereas, the borrower is required to attend a home buyer's workshop in order to obtain a favorable low 
down payment loan. 

The key to success is having the lead organizations that have a fundamental stake in the success of the 
program (real estate and lending) committed and motivated. The real estate industry would need to take 
a major step, requiring borrowers to pre-qualify prior to showing the customer any homes. The lending 
industry, in cooperation with the real estate industry, would incorporate a home buyer's workshop as part 
of their pre-qualification. Thus, the consumer can be educated on the EEM program and can decide to 
take advantage of the program at that point. This approach would help eliminate any delay normally 
associated in the loan approval process. 

The secondary market can assist in removing red tape by setting uniform, streamlined underwriting rules 
for EEMs; they can also establish a uniform appraisal/valuation method for EEMs and permit alternatives 
to escrow arrangements. Lenders are adverse to creating escrow accounts at closing because they create 
complications with the transaction and mortgage pipeline. 

Summary of analyses already completed: 

1 .  Community Home Buyers Program. 
2. Mortgage pipeline. 
3. · A policy paper for the Alliance to Save Energy Conference (by Perry Bigelow). 
4. Home Energy, Nov./Dec. 1988. 
5. Implementing HERS, Lawrence Berkeley Laboratory, Berkeley, California. 
6. Real Estate Finance Today (7/28/89). 

Research still needed (if any): 

1 .  New appraisaVvaluation method needed. 
2. What incentives would be required to motivate the real estate and lending industry? 
3. Find a third party for dispersing escrow funds for energy improvements. 
4. What information should be incorporated in a home buyer's workshop? 
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Issue Paper No.: 1 

Name of TAC: Awareness 

Contact person: Rebecca Vories, Infinite Energy 

Date of issue paper: October 31 ,  1991 

Title of issue: Generation and distribution of HERS/EEM information for consumers and 
shelter industry audiences 

Statement of Issue: 

There are a number of inextricably related issues in increasing awareness regarding ratings of houses and 
availability of special lending arrangements for energy-efficient or efficiency improved homes. Some of 
these issues have to do with the type and depth of information that needs to be made available to 
consumer or industry audiences and others have to do with who generates that information and how it is 
distributed. In either case, the specifics that are to be promoted have a great deal of impact on the 
information developed and the best means of creating and disseminating that information. Most of the 
issue papers assigned to this committee have dealt with the type and depth of information that may be 
needed. This paper deals with who generates and disseminates the information. 

As we see it, . there are five possible models for who generates and disseminates information. 

Model A-A single, national awareness effort that is created by a single organization and develops and 
disseminates all the information, education, and trai,ntlg. 

Model B-A primarily national awareness effort where some centralized group generates some generic 
information that is then turned over to each national participating organization, which at a minimum passes 
the information along to its membership and at a maximum expands the information into extensive training 
and education efforts. 

Model C-A primarily program operator effort (e.g., individual state, utility programs) where some 
centralized national group generates information about common agreements that individual program 
operators incorporate into their own awareness efforts. 

Model D-A primarily certification effort where the primary communication is to those organizations that 
want to operate a certified program and explains what they will need to do in order to be certified as a 
participant in the national program. 

Model E-A national clearinghouse that gathers all information about existing and new programs, and 
makes it available to interested parties along with summary information based on information gathered 
from other sources. (Awareness TAC Issue Paper No. 5 describes this model in some detail.) 

Recommendations (if any) (include majority/minority): At this time, we do not recommend any of 
these models more than any other. 

Summary of analyses already completed: We cannot go beyond the most generic observations about 
awareness needs until we know more about what a "national" HERSIEEM program will look like and who 
will be responsible for "operating" it. There has been no attempt to identify awareness program models 
in other arenas that might be good models from which to learn. We are not sure if any exist or not. 
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Alternative solutions with advantages and disadvantages: 

Below is a display of the advantages/disadvantages of each model. These models are not mutually 
exclusive but some are more likely than others to be the "lead" model. 

Model Advantages Disadvantages 

Model A Consistent messages about all issues to all Highly unlikely to take place. 
audiences and delivered based on some 
perceived priority basis. c 

Model B The national organization responsible for Possible inconsistency of 
each aspect of the industry can best messages. Not all organizations 
communicate in the language of its will devote required level of 
constituency and would be the most effort to fully educate their 
credible to its industry and has already membership in the option time 
developed communications channels that frame or help them educate 
can be tapped. consumers. 

Model C Each program operator has the greatest Possible inconsistency of 
motivation to make their program messages. Not all program 
successful and draw in all those local operators have involved or been 
elements that are critical to its success. able to involve all necessary 
Nationally generated information would industry participants. All 
be tailored to dovetail with the specifics program operators have sufficient 
of each program. funding to carry out an adequate 

awareness effort. 

Model D This would be the most focused effort Uncertainty about what 
and would be primarily aimed at organization would be the 
recruiting current and future programs to certifying agency, what would be 
be certified and to operate under certified certified, and how implemen-
conditions, which might include certain tation would be monitored. 
awareness activities. 

Model E Provides a central source of much Is a passive rather than an active 
valuable information. role vis-a-vis awareness creation. 

Probably better serves program 
operators than consumers. 

Research still needed (if any): Primarily, we are awaiting decisions about what the "national" program 
looks like. Once those decisions are made, along with some sense of the types of cash and in-kind 
resources that will be available to support awareness activities, we can make more specific 
recommendations about which information generation and dissemination model seems to best fit the type 
and depth of information that will be required by both consumers and industry audiences for such a 
program. 
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Issue Paper No.: 2 

Name of TAC: Awareness 

Contact person: Deborah Howard, Arizona Energy Office 

Date of issue paper: October 21 ,  1991 

Title of issue: What are the specific informational needs of the following groups (see summary 
section for groups)? 

Recommendations (if any) (include majority/minority): To conduct a successful HERS/EEM awareness 
campaign, all of the involved groups/stakehold�rs require initial orientation/training on the HERS/EEM 
program-the benefits and procedures. In addition, general information needs include basic, credible 
promotional materials, marketing/advertising funding assistance, accuracy of tools and training materials, 
comparison guidelines, cost benefit analysis, energy education training, cost of program, and list of 
participants/players. 

Summary of analyses already completed: 

Mortgage Lenders: Need assurance that energy measures installed are cost effective and save energy. 
Need accurate information regarding the documented or projected level of savings to mitigate risk issues. 
There must be reliable information that can then be documented, integrated into their format. What is the 
length of the process, and is there external financial support? 

Appraisers: Need knowledge/education to make energy related assessments and learn how to value 
energy-efficient improvements. Need information on how the cost fee for service is absorbed. 

Inspectors: Need energy education to evaluate home and suggest retrofit improvements. Need 
promotional materials on how ratings and EEMs benefit homeowners and list of participating lenders and 
raters . 

Real Estate Agents: Need to know how to arrange for a rating. Need to know how rating will 
benefit/deter buyers/sellers. Need sales data information and how HERS/EEMs impact the market. What 
costs are involved and how are documents prepared. Will this add to the length of the closing process? 
Who are the participating lenders? Turn-key presentation materials are needed; and need logo for their 
listings. 

Code Officials: Need energy education if HERS/EEM program doesn't already serve as a compliance 
tool. Need to understand rating input/output. 

Builders: Need information on increased competitiveness and marketing potential of program. Need 
simple, accurate information on how to make energy-efficient improvements. How to inform their buyers 
and sales staff on value added to the house. Is there a mechanism to assist in promoting. What added 
costs and documentation needed. 

Remodelers: Same as builders, but tailored to retrofit situations. 

Manufactured Housing: Same as builders, but tailored to their manufacturing process. 
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Product Suppliers and Manufacturers: Need information on how their product can work and/or be certified 
and benefit" the program. 

Organized and Environmental Advocacy Groups: Need to be directly involved in information 
programming. Need information on consumer and saving possibilities and list of participating 
lenders/builders. Need details of environmental monitoring of program and information for future 
legislation planning and codes. Need for energy savings and value on social environmental externalities. 

Utilities: Need accurate information to develop demand-side management programs that meet their needs 
and tie in to their other residential real estate programs. Need similar promotional materials as noted in 
Awareness Issue Paper No. 4. 

Regulators: Need accurate and understandable information for development and evaluation of least cost 
planning programs and effective implementation of specific programs. 

Relocation Companies: Same as realtors. 

Real Estate Attorneys: Need accurate information and documentation for sales contract review. 

Homeowner Associations: Need accurate information on benefits to the buyer/seller. Need information 
on retrofit products and impact on the covenants and restrictions in their area. 

State and Local Executives and Legislative Bodies: Need updates on progress of program for future 
funding, programming support legislation and benefits to their constituents. 

Research still needed (if any): 

1 .  A model for implementation and promotion must be designed to meet the informational needs of the 
stakeholders. 

2. Meet with the stakeholders/groups when there is concurrence on the HERSIEEM tools/program 
guidelines to further investigate communication and promotion mechanisms. 
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Issue Paper No.: 

Name of TAC: 

Contact person: 

Date of issue paper: 

Title of issue: 

3 

Awareness 

Deborah Howard, Arizona Energy Office 

October 21,  1991 

What are the motivational and technical needs of the following groups (see 
summary section for groups)? 

Recommendations (if any) (include majority/minority): Create an awareness campaign that includes 
the internal and external motivational factors and technical needs of the stakeholders as described below . 

Summary of analyses already completed: 

Mortgage Lenders: Motivational - Need simplicity in documentation, expanded profit opportunities, 
diminished risk, and federal, state and local sponsored promotions . 

Technical - Need accurate and understandable training. 

Appraisers: Motivational - HERSIEEMs will provide expanded professional expertise to now include 
energy. Increased house sales makes for increased profits. Increased home sales with information allows 
development of comparables. 

Technical - Need accurate training on added value of energy-efficient items. Need ongoing technical 
assistance. 

Inspectors: Motivational - HERSIEEMs will provide expanded professional expertise. 

Technicai - Need detailed technical training and product information. 

Real Estate Agents: Motivational - Offers expanded professional expertise. Will provide increased profits 
through sales and sales contests, commission incentives for brokering EEMs, federal/state funded 
promotions, and customer requests. 

Technical - Need accurate and understandable information on HERS, detailed mortgage information. 

Code Officials: Motivational - Need funding to support increased staff for inspections and reporting. 

Technical - Need detailed technical training on HERS and how to use in code compliance. 

Builders: Motivational - Offers competitive edge in marketplace. Enhances public image. Need high 
visibility with minimal cost. Allows participation in utility rebate program and EEMs. Cost benefit 
analysis. Federally sponsored promotional campaign. Develop partnerships with utilities, industry. 

Technical - Need accurate information and training on HERS, design assistance. 

Remodelers: Motivational - HERSIEEMs enhance public image, competitive edge in marketplace, and 
expanded professional expertise. 
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Technical - Need training and accurate information on cost-effectiveness of energy measures and best 
construction techniques. 

Manufactured Housing: Same as builders. 

Product Suppliers: Motivational - HERS/EEMs offer opportunity for new product and program 
development. Marketing tool to sell the energy efficiency of product. Marketplace will dictate need for 
increased sales. 

Technical - Need accurate information on product's energy efficiency. Need training on flexibility of 
program to model new product. 

Consumer Groups: Motivational - HERS/EEMs offer self-motivating information on advocacy financial 
benefits, added comfort, lower utility bills, lessened environmental degradation, wise use of existing 
resources (indirect cost of energy use), clearinghouse with information on certification/monitoring. 

Technical - Need training for advocacy support of programs. 

Utilities: Motivational - HERS/EEMs enhance image and can generate internal motivation by helping 
people see concrete results (by interpreting bills, usage), a tool for least cost planning and demand-side 
management programs. Need cooperative programs for promotion. External incentives include discount 
coupons for products and utility rebates to builder/homeowner. 

Technical - Need detailed training on HERS/EEMs and continued technical assistance if performing the 
ratings. 1bird party information for rate cases. 

Regulators: Motivational - HERS/EEMs implementation mechanism for least cost planning (lowest 
possible rates) and environmental benefits of program. 

Technical - Need accurate information for development or analysis of least cost planning programs. 

Relocation Companies: Same as realtors. 

Homeowner Associations: Motivational - HERS/EEMs offer opportunities to upgrade neighborhood, home 
comparisons, and lower cost of homeownership. 

Technical - Need general information on programs and retrofit possibilities. 

State and Local Governments and Legislative Bodies: Motivational - Need national media campaign to 
run concurrently with state/local activities and national and private sector funding support. HERS/EEMs 
enhance image to public and constituencies and offer leadership in energy conservation and economic 
development and savings in dollars and environmental costs. 

Technical - Need accurate information and training for program development, oversight, and certification 
and codes. 

Product Suppliers and Manufacturers: Need information on how their product can work and/or be certified 
and benefit the program. 

Organized Consumer and Environmental Advocacy Groups: Need to be directly involved in information 
programming. Need information on saving possibilities and list of participating lenders/builders. Need 
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details of monitoring of program and information for future legislation planning and codes. Need for 
energy savings and value on social environmental externalities. 

Utilities: Need accurate information to develop demand-side management programs that meet their needs 
and tie in to their other residential real estate programs. Need similar promotional materials as noted in 
Awareness Issue Paper No. 4. 

Regulators: Need accurate and understandable information for development and evaluation of least cost 
planning programs and effective implementation of specific programs. 

Relocation Companies: Same as realtors. 

Real Estate Attorneys: Need accurate information and documentation for sales contract review. 

Homeowner Associations: Need accurate information on benefits to the buyer/seller. Need information 
on retrofit products and impact on the covenants and restrictions in their area. 

State and local executives and legislative bodies: Need updates on progress of program for future funding, 
programming support, legislation, and benefits to their constituents. 

Research still needed (if any): 

1 .  

2. 

A model for implementation and promotion must be designed to meet the informational needs of the 
stakeholders. 

Meet with the stakeholders/groups when there is concurrence on the HERS/EEM tools/program 
guidelines to further investigate communication and promotion mechanisms. 
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Issue Paper No.: 4 

Name of TAC: Awareness 

Contact person: Gerry McGowan, U.S. Department of Energy Philadelphia Support Office 

Date of issue paper: October 9, 1991 

Title of issue: What are the information and education needs of consumers and how can they 
best be met? 

Recommendations (if any) (include majority/minority): Consumers need specific, relevant, graphic, 
and credible information that relates the benefits of HERS/EEMs to their immediate home buying, selling, 
and remodeling needs. 

Some of the tools to accomplish both consumer information and education include: 

• TV and radio spots 
• Newspaper ads 
• Brochures 
• Press conferences and newspaper columns 
• Tours, media events, home shows 
• Labels 
• Central clearinghouse 
• Personal contacts. 

The most effective means of convincing consumers to participate in HERS/EEMs is a credible source. 
Specific messages will need to be tailored for buyers vs. sellers and for homes that are already efficient 
vs. those that need to be brought up to a more efficient level. 

It is recommended that a centralized clearinghouse, accessible through a toll free number, be established. 
The clearinghouse should be the central contact point advertised in mass media campaigns. The central 
clearinghouse would supply local contact points for specific HERS/EEMs information. Local contact 
points would include participating realtors, bankers, utilities, home builders, and home remodelers. 

DOE's Regional Support Offices and State Energy Office should also be included in this network oflocal 
contacts. 

It is further recommended that the participating membership of the Collaborative provide the leadership 
and direction to its local member organizations, so that their participation in HERS/EEMs consumer 
education will be relevant, timely, specific, and focused on the needs of the consumer (home buyers and 
sellers), builders, and realtors. 

Summary of analyses already completed: 

1 .  Review of existing HERS/EEMs awareness campaign literature. 
2. Review of HEAT SMART campaign. 
3. Review of questionnaire response from Collaborative membership. 
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Research still needed (if any): 

1 .  Review of finalized recommendations from HERS, EEMs and Implementation TACs. 
2. Feasibility of establishing a national clearinghouse for HERSIEEMs information, as recommended 

in Issue Paper No. 52. 
3. Feasibility of Collaborative membership being the primary vehicle for consumer education, through 

the network of their local membership organizations. 
4. Potential cost of developing and fielding this information independently and/or through Collaborative 

membership activities. 
5. How messages can be tailored to support existing efforts that have already achieved high levels of 

energy-efficient housing and/or how to effectively field a national campaign that contains messages 
aimed at several different audiences at several different stages in the buying/selling/remodeling 
process and at different levels of efficiency. 

Bibliography: 

1 .  Harrigan, Merrilee, "Moving Consumers to Choose Energy Efficiency."  
2. Good Cents, "Good Cents" Promotional Folder and Sept. 1990 Publication. 
3. Vories, Rebecca, Home Energy, March/April, 1989: "What Makes Ratings Systems Tick." 
4. Infinite Energy: "Comprehensive Implementation and Promotion Plan for the Austin Energy Star 

Program," September 1984. 
5. Philadelphia Electric Company, "Getting a Mortgage Just Got Easier," Excellence in Energy 

Efficiency Promotional Folder. 
6. Brookhaven National Laboratory: "Do Your Part Heat Smart." 
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Issue Paper No.: 5 

Name of TAC: Awareness 

Contact person: Randy Martin, Iowa Department of Natural Resources8 

Date of issue paper: November 8, 1991 

Title of issue: What provision will be made for technical assistance? 

Recommendations (if any) (include majority/minority): The task force recommends that a national 
HERSIEEM clearinghouse be established to provide technical assistance and to serve as a source of 
information to consumers and participating organizations. We recommend that the Department of Energy 
take the leadership role in seeing that this clearinghouse is established in the most cost-effective way. 

Summary of analyses already completed: The following is a list of information that a HERSIEEM 
clearinghouse would need to have access to: 

• Lists of contacts on the federal, regional, state, and/or local level for all current operating rating 
systems and for those areas that don't have a rating system. 

• Guidelines for all approved rating systems. 
• Lists of lenders in each state that are familiar with processing EEMs. 
• Lending guidelines and information requirements for all national EEM programs. 
• Fact sheets on HERS and EEMs for contractors, real estate agents, lenders, and appraisers. 
• Fact sheets on all approved rating systems, including technical information on each. 
• Fact sheets on how to apply for an EEM for both new construction and retrofit situations. 
• Fact sheet on how to get an EEM when an approved rating system is not available. 
• Fact sheets for consumers on common ways to improve a home's rating, such as foundation insulation, 

wall insulation, house tightening, furnace replacement, etc. 
• Technical support staff who can answer questions on a timely basis for homeowners wanting to know 

how to implement some of the recommendations they've received. 
• Energy-efficient construction technique and product information for contractors. 

Alternative solutions with advantages and disadvantages: Each stakeholder's group could provide 
technical assistance to their own members. It would be difficult to provide consistent information and a 
lot of duplication of effort would result. Because of the duplication of effort, costs would be increased 
accordingly. 

One of the participating organizations could step forward and agree to house and operate such a 
clearinghouse. This doesn't appear likely without funding from some source. 

A new collaborative organization could be formed with funds provided by the participating organizations. 
This may be ideal, but will the organizations be willing to put funds toward it? 

Staff at one of the existing energy information clearinghouses already funded by the Department ofEnergy 
could be trained to handle HERS/EEM questions and provided with the necessary technical information. 
This would appear to be the least costly approach. 

8Currently with the U.S. Department of Energy, Denver, Colorado. 
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Research Still Needed (if any): A determination of who is going to handle the clearinghouse, the yearly 
operational costs, and where the funding will come from. 
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Issue Paper No.: 6 

Name of TAC: Awareness 

Contact person: David Swankin, Consumer Federation of America 

Date of issue paper: November 5, 1991 

Title of issue: What are the best "trigger points" for awareness in the new and resale home 
sales process? How can these be activated? 

Recommendations (if any) (include majority/minority): While every interest group has some role to 
play in assuring citizen awareness of HERS/EEM programs in the new and resale home sales process, 
there are a few critical trigger points where explanatory information must be given to consumers if the 
·programs are to be widely utilized. We believe the following are the critical trigger points. For each 
trigger point, we have identified the interest group (or groups) that has (have) the most critical 
responsibility: 

• Time of listing a home: real estate agents 
• Time of making an offer: real estate agents 
• Time of applying for a mortgage: banks, savings and loans, all primary lenders. 

Summary of analyses already completed: Each trigger point analyzed. Matrix prepared. 

Alternative solutions with advantages and disadvantages: 

The TAC considered a wide variety of trigger points, including: 

When buying a home When selling a home 
• Time of decision • Time of decision 
• Offer submitted • Listing 
• Apply for mortgage • Contract submitted 
• Home inspection • Counter proposal 
• Preclosing • Inspection report received 

At each of these points, one or more of the interest groups represented in the Collaborative Consensus 
Committee (CCC) can and should play a role in making consumers aware of HERS/EEM programs and 
opportunities. (See Awareness Issue Papers Nos. 2 and 3.) However, the TAC believes it better for CCC 
to identify the three critical trigger points listed in the recommendation above and to urge the key interest 
group(s) listed beside those three to recognize their special responsibilities. 

Research still needed (if any): N/A 
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Issue Paper No.: 7 

Name of TAC: Awareness 

Contact person: Bill Griffin, Commonwealth Edison 
David Swankin, Consumer Federation of America 

Date of issue paper: November 5, 1991 

Title of issue: "Labeling" criteria 

Recommendations (if any) (include majority/minority): 

1 .  Criteria need to be set for both "promotional labeling" (i.e., labeling used in advertising, promotional 
brochures) and "technical" labeling (i.e., detailed informational dealing with the component elements 
of a rating). 

2. Because some rating systems are designed on a pass-fail basis, while others are designed as scaled 
systems, it is essential that citizens be able to compare different systems. All promotional labeling 
needs to include in a prominent place: 

a. A common universal comparability number that translates pass-fail systems to a scale; 
b. A standardized display of dollar savings or costs per year. 

3.  All programs, whether existing now or developed in the future, that comply with the Collaborative 
Consensus Committee adopted program criteria should be allowed to display on their promotional 
and technical labels a "logo" or "seal of approval," similar to the "UL" safety mark on appliances. 

Summary of analyses already completed: Group has examined many existing labeling programs and 
labels, and is struck by lack of standardization at the present time. 

Alternative solutions with advantages and disadvantages: Given that a variety of programs will be able 
to co-exist, it is imperative that the "standardized" criteria recommended above be made part of the 
program. Failure to do so will result in citizen confusion. 

Research still needed (if any): Model labels with alternative ways of addressing the recommended 
criteria need to be field tested so that the final "approval" format will be the one that is most 
understandable to the public. 
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Issue Paper No.: 8 

Name of TAC: Awareness 

Contact person: Bill Prindle, Alliance to Save Energy9 

Date of issue paper: July 16, 1991 

Title of issue: What labeling should be required for a home energy rating? 

Summary of analyses already completed: In any consumer-oriented rating program, the label is the 
most important piece of information. It is usually the only information the consumer sees, regardless of 
the quality or extent of the work done by the rating organization and its elaborate skills and tools. So 
getting the right kind and amount of information on the label, in a form that is useful to consumers and 
others involved in the home sales process, is absolutely essential. 

The label should also be consistent and easily identifiable, so that consumers and shelter industry 
professionals come to know and look for it. Since some rating systems are already in use with their own 
label formats, some accommodation must be made that will not disrupt ongoing programs while fulfilling 
the need for a consistent home energy labeling format for the country. 

There are three kinds of information that should be included on the label to keep it simple while making 
it useful to consumers and shelter industry professionals: 

• Rating scale designation-Assuming the HERS guidelines set a common scale for reporting energy 
efficiency, the label must prominently display this information so that it is physically readable and 
comprehensible. 

• Estimated energy costs-Assuming HERS guidelines require calculation of estimated energy costs, 
this information should also be displayed. 

• Component efficiency information-A single number or other bit of information pegging the home 
to an efficiency scale is useful for comparing the home to other homes at a point in time. However, 
it is also important to know what is behind the rating: the insulating value of walls, ceilings, floors, 
doors and windows, the type and efficiency of heating and cooling equipment, water heater efficiency, 
information on special features such as solar equipment, etc., can be important for giving the rating 
lasting value. Appraisers, utility people, and others can use the basic component information over time, 
to re-rate the house, for future surveys of home energy characteristics, to make additional calculations 
for future retrofits, and other purposes. The value of this information should be balanced against its 
potential complexity. The label should not be overloaded with data in such a way as to make it 
unreadable. The Bonneville Super Good Cents label (copy attached) is an example of a label that 
includes component information; since this is a certification-type HERS, it doesn't include a scaled 
rating or cost projection. 

9Now with Barakat and Chamberlin, Washington, DC. 
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Attachment to Issue Paper No. 8 

How can the housing market permanently cap­
ture the energy efficient value of a home? 

That question is an important one for utilities, local gov­
ernments and others involved in energy efficient new 
home certification and weatherization of existing homes. 
At resale of these homes, the lack of detailed and easily 
accessible energy information is one reason why energy 
efficiency is often overlooked by both real estate profes­
sionals and homebuyers. 

Appraisers, Realtors® and lenders have expressed the 
need for a mechanism that allows a quick, accurate look 
at the often hidden package of features that constitute 
the energy profile of a dwelling. This mechanism would 
have a similar function as the sales sticker found on 
automobiles or the energy guide on appliances. 

ENERGY LABEL™ helps meet this need. 

Designed to be a uniform labeling system widely recog­
nized by real estate professionals and homebuyers, 
ENERGY LABEL™ lists insulation values ofkey build­
ing components, heating system information and other 
energy imd indoor air quality descriptions unique to a 
particular home. ENERGY LABEL™ provides recog­
nition for utility and government sponsored programs. 
It also can accommodate any home energy rating system. 
ENERGY LABEL™ is permanently placed on the 
home's electrical service panel by utility representa­
tives or building code officials. 

ENERGY LABEL™ has been developed so that it can 
be printed in-house with a typewriter or custom soft· 
ware package and laser printer. Either way, the labels 
are inexpensive and easy to use. ENERGY LABELTM 
can also be customized to identify user progrsms. 

For more information call: 
Iris Communications, Inc. 

503 620-0881 
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Issue Paper No.: 9 

Name of TAC: Awareness 

Contact person: Mike Lennon, American Society of Home Inspectors 
David Swankin, Consumer Federation of America 

Date of issue paper: November 5, 1991 

Title of issue: What proficiency requirements should there be for raters and anyone making 
calculations on retrofits? 

Recommendations (if any) (include majority/minority) : 

1 .  For � homes, training needs of auditors are likely to b e  far less demanding than for auditing 
existing homes. The Collaborative Consensus Committee should set as a criteria that all new homes' 
rating systems include a written set of instructions, including sufficient background materials, to 
assure accurate audits. 

2. For existing homes, we are extremely concerned that building denigration (via rot and moisture 
problems) and occupant safety and health (via fire, combustion products, and other air quality issues) 
are highly likely to be compromised via "energy saving" retrofits. It is our recommendation that 
appropriate training/certification materials be developed and implemented for all energy raters. Our 
research indicates that with proper materials, this would add one full day of training time per energy 
rater. The data needed for such training material development is readily available; little additional 
research would be required. 

Summary of analyses already completed: 

1 .  Determined that the training for most current programs, no matter how good they may be, are not 
documented and therefore are unavailable for use. 

2. Analyzed auditor requirements of major existing programs. 
3. Developed an "ideal model" that would combine ability to perform energy audits with ability to 

perform related health and safety audits. 

Alternative solutions with advantages and disadvantages: 

1. Advantage of "high standard" is that it will assure consumer confidence, avoid "bad name" many 
think plagued the Residential Conservation Service program in the 1970s due to incompetent audits. 

2. The better the audit, the more the financial industry is likely to make financing available. 
3. Disadvantages of setting standard too high are: 

a. Costs of the audit could be quite high. 
b. Availability of sufficient pool of qualified auditors may be limited. 

Research still needed (if any): 

1 .  More information on cost and availability impacts. 
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Section 3 

Special Papers 





Special Paper No.: 1 

Contact person: Perry Bigelow, National Association of Home Builders (Bigelow Homes, Inc.) 

Date of issue paper: December 2, 1991 

Title of issue: Characteristics of an energy-efficient mortgage program 

The energy-efficient mortgage program shall have the following characteristics: 

1 .  In the loan qualification process, the energy savings shall be recognized as follows: 

A. An energy-efficient home is a home that has been built or improved to at least a nationally 
recognized voluntary consensus energy performance standard. For an energy-efficient home, the 
energy savings shall be recognized as follows: 
1 .  By allowing a 2% increase in the basic qualifying ratio, and 
2. By allowing any additional energy savings beyond those achieved by building 

or improving the residence to a recognized energy performance standard to be 
deducted from the normal housing costs (PITI) included in the qualifying ratio 
before calculating the ratio. 

B.  For existing homes that do not meet a nationally recognized voluntary consensus energy 
performance standard, the energy savings may be recognized at purchaser's election by 
allowing the energy savings from making energy-efficient improvements to be deducted 
from the normal housing costs. 

C. Underwriting procedures shall recognize energy savings separately and independent of 
compensating factors; energy savings are to be deducted from the expense side of the 
basic qualifying ratio. 

2. For the purpose of adding the cost of cost-effective energy savings construction or improvement 
features to the mortgage and determining the maximum loan available on a home with energy 
saving construction or improvement expenditures, in principle, an amount up to the present 
worth of the capitalization of the energy savings may be added to the mortgage, the maximum 
amount of which has been theretofore determined on the basis of the loan-to-value ratio of the 
appraised value. 

A. On an energy-inefficient home, an amount may be added to the mortgage that is equal 
to the sum of the cost of energy saving improvements up to a maximum amount at 
which the savings will pay for the cost on a monthly basis when amortized in a 30-year 
mortgage at the mortgage's initial interest rate. 
1 .  Said mortgage increase shall not exceed $5,000 or 5% of the appraised market 

value (whichever is greater), not to exceed $8,000. 
2. This amount may be added to the loan after the appraised value has been 

determined and after the applicant's base loan has been approved. 
3. The cost of energy improvements shall be escrowed at the lender title company 

or other suitable depository at closing. 
B. On an energy-efficient home, an amount may be added to the mortgage that is equal to 

5% of the appraised value. 
C. The risk of loss due to default of the mortgage on that part of the amount so added to 

the mortgage that exceeds a threshold loan-to-value ratio shall be covered by 
supplementary mortgage insurance for a period of five years. 
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D. The borrower' s down payment on a 95% loan for the incremental increase in the loan 
and mortgage as described above shall be provided as follows: 
1 .  If acceptable to the lending agencies and mortgage backed securities industry, 

it shall be added to the loan and covered by a special mortgage insurance pool. 
2. If acceptable to the lending agencies and mortgage backed securities industry, 

the incremental down payment shall be provided by a grant from a federal, 
state, or other public or private program created for said purpose. Private 
programs may include utility companies, home builder associations, and others 
who have an interest in promoting energy savings. 

3. A mortgage on an energy-efficient home shall be able to exceed the maximum mortgage limit 
in effect at the time by up to 5%. 

4. The energy-efficient mortgage program shall have the following general characteristics: 

A. It must be available from all major lending and insuring agencies and all regular types of 
mortgages. 

B .  It must be as uniform as practical among different types of mortgages and different lending and 
insuring agencies. It must provide consistent relief and benefit to borrowers who purchase 
energy-efficient homes and to borrowers who want to make energy saving improvements to 
nonenergy-efficient homes. 

C. It must be administratively simple to apply. The forms, policies, procedures, rating system, etc., 
should be uniform and as streamlined as possible. 

D. Every Tax-Exempt Mortgage Revenue Bond program shall have an energy-efficient mortgage 
program as described herein. 

E. Alternative approaches may be used provided that they are at least equivalent in characteristic 
to the provisions contained herein. 
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Special Paper No.: 2 

Contact person: Perry Bigelow, National Association of Home Builders (Bigelow Homes, Inc.) 

Date of issue paper: October 30, 1991 

Title of issue: Overcoming the barriers and disincentives to the purchase of energy-efficient 
homes with energy-efficient mortgages 

Before we can design an effective energy-efficient mortgage, we need to know what one is. At the most 
basic level, an energy-efficient mortgage mans a mortgage on a residential property that recognizes the 
energy savings of a home that has energy saving construction or improvement features and that has the 
effect of continuing to qualify borrowers who, but for the energy saving construction or improvement 
expenditures, would otherwise have qualified for a mortgage. Therefore, an energy-efficient mortgage is 
one that removes the mortgage barriers and disincentives to the purchase of energy-efficient homes, and 
that removes the mortgage barriers and disincentives to making energy-efficient improvements in existing 
homes. 

The most basic disincentive that energy-efficient homes face is that home purchasers who would otherwise 
be interested in an energy-efficient home do an end run around the mortgage system in order to buy a 
larger or better appointed home (more bedrooms, baths, etc.) instead of an energy-efficient home, since 
they want to buy as much house as they can qualify for. Put another way: most buyers spend as much 
of their income on housing as they think a lender will lend them. If you think about the decision-making 
process you went through when you bought your first home, you'll understand what happens. It costs 
more to install the construction features that make homes energy efficient, and since you had a fixed 
number of dollars to spend, you would have had to accept a smaller or less well appointed home with 
fewer bedrooms or bathrooms, etc., in order to qualify for the loan. Which home would you have bought? 
Every person to whom I have ever asked this question has said he would have bought the larger or better 
appointed home since he would only live in it a few years (seven is the average); since he needs all the 
space and features he could afford, it is against his best interest to make this sacrifice. 

The end run occurs because he can increase the percentage of his income spent on total housing by buying 
an energy guzzling home and paying higher energy bills; since his goal is to spend more of his income 
on housing than the system allows, the nonenergy-efficient home becomes the tool he uses to accomplish 
this objective. The result is that energy-efficient homes are less competitive and less affordable. This 
problem goes to the heart of each of the disincentives and barriers, and it illustrates the inadvertent, 
inherent bias that exists in the mortgage-making system, which assumes that all homes use a lot of energy 
and were therefore lumped together-all homes did use a lot of energy when the present ratios and 
guidelines were established. 

In the mortgage process, there are five barriers and disincentives to the financing of energy-efficient 
homes. Nonenergy-efficient homes that are being improved have these barriers plus others that relate to 
the nature of marketing the necessity of energy improvement to sellers and/or purchasers and getting the 
improvements approved in the mortgage process and installed on a house-by-house basis, all in a timely 
way. The first barrier is the cause of the other four, which keep purchasers from purchasing energy­
efficient homes with energy-efficient mortgages. The five barriers and disincentives are as follows: 

1 .  Lender's risk of default or risk of loss due to default: The lender and/or mortgage insurer 
cannot be expected to increase his risk without additional compensation. 
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2. Qualifying ratios (stretch, PITI-ES, PITI+E, or some combination): This is the necessity to 
deduct the energy savings from other expected, normal housing costs included in the qualifying 
ratio (PITI) in order to offset the additional construction costs. 

3.  Financing the improvements: This is the necessity to include the added cost of energy-efficient 
improvements in the mortgage. 

4. Down payment: This is the necessity to not increase the purchaser's down payment due to the 
increased sale price due to the cost of energy-efficient features; the greatest impediment for a 
first time buyer to purchasing a home is coming up with the down payment. 

5. Increase maximum mortgage limits: This is the necessity to allow mortgages to exceed their 
present limits for energy-efficient homes. 

Our goal must be to create a comprehensive, synergistic energy-efficient mortgage program that overcomes 
all of these barriers in such a way that all of the costs of the program (whether they be energy 
improvements or lender risk) are paid for by the energy savings. 
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Special Paper No.: 3 

Contact person: Jim Curtis, Association of Energy Efficient Mortgage Service Companies 

Date of issue paper: October 10, 1991 

Title of issue: Barriers to energy-efficient mortgages 

Barriers to Energy-Efficient Mortgages (EEMs)-when EEMs mean allowing home buyers and home­
owners to add the cost of cost-effective energy-efficient improvements10 to their first mortgages when 
their homes are not energy efficient. This paper assumes consumer awareness that lenders and realtors 
have already achieved. 

1 .  VA (accounting for 5% of 6 mn/yr loans) allows financing of 100% of the cost of energy 
improvements. (Only 2,000/yr are processed as EEMs.) FHA, Fannie Mae, and Freddie Mac require 
from 2.5% to 70% down payment on the cost of improvements. The required down payment is a 
barrier to many customers. 

2. In the VA loan program, the customer has 4 weeks to decide without delaying the loan; the FHA 
program permits 2-Y2 to 3 weeks to decide; and FNMA/Freddie Mac permits 2 days. More 
information is needed for an EEM than for a regular loan, such as a home energy rating, specification 
sheets for improvements being installed, letter of instructions from the consumer to the lender on the 
improvements intended and their cost, appraisal reports for the loan types that require it, and 
certification of completion of work reports for Fannie Mae and Freddie Mac. In addition, lender 
instructions to the title company must be transmitted in some types of loans. 

3. The effective maximum VA loan amount is $184,000. FHA has regional maximum loan limits, 
which are $124,875 in the lower 48 states. FNMA and Freddie Mac have a maximum loan limit of 
$191,250. On a national basis, 6% to 10% of all loans are at the maximum allowable loan limit 
(across all programs). In some metropolitan areas at given points in time, a large proportion (say, 
50%) of loans are at the maximum loan limit. This effectively excludes them from fmancing 
additional costs for energy improvements. 

10"Cost-effective" energy improvements are those that will produce an immediate positive cash flow­
monthly savings on utility bills are greater than the increase in monthly mortgage payment due to the 
increment in mortgage payment as a result of financing 100% of the cost of the improvement. 
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Special Paper No.: 4 

Contact persons: Tom Farkas, Edison Electric Institute 
Doug Swartz, City of Fort Collins Light and Power 
Ken Crandall, U.S. Department of Housing and Urban Development 
Jim Fulkerson, CHERS, Inc. 

Date of issue paper: December 13, 1991 

Title of issue: Is a single "rating method" necessary for uniformity? 

Issue: A "rating method," as used here, is the equation and associated inputs that describe the relationship 
of a rating to an amount of energy use, energy cost, or other measure of efficiency. There are many 
different rating methods that could be chosen. 

Recommendations (if any) (include majority/minority) : Yes, with a clarification that local systems 
must be able to use any designation they choose to present rating information to users within their service 
area. A single rating method would facilitate linkage to a uniform national HERSIEEM program. Further 
study is recommended to determine the form, parameters, and inputs of the rating method. 

Discussion: Several arguments support a uniform rating method: 

1 .  Secondary lenders need uniformity for EEM lending practices. A uniform approach, if  carefully 
thought out, should be able to mean that a given rating in one region conveys the same information 
from a lending standpoint that it does elsewhere. This consistency will simplify training of agency 
field office personnel, builders operating in more than one area, and other housing industry 
participants. 

2. A uniform approach could rationalize the market for systems coming on line in the future. Decisions 
regarding the rating method are never easy for a developer, because there are so many options and 
trade-offs-lots of grey areas. A uniform national approach could provide guidance and eliminate 
some of those quandaries. It also avoids the potential of an even greater plethora of rating definitions 
than is now being used. 

3. A national data base will be much more straightforward to operate with a uniform approach. 

4. A uniform approach could make a national marketing program for HERS/EEMs more feasible. 

Providing linkage between HERS and EEMs and being responsive to the needs of the secondary lending 
agencies is the most convincing argument. The other three arguments together look to the future. Use 
of a uniform approach should facilitate a more rapid adoption of HERS/EEMs on a nationwide basis. 

There are some caveats regarding existing systems. Though most existing HERS have independently 
settled on a 100-point scale, the equation and inputs behind the scale are not the same among independent 
systems. Further, many have also chosen to present other rating designations (e.g., stars) as the primary 
output to users. There have been good reasons for these decisions. In terms of enabling systems to 
conform to a national approach yet accomplish local marketing goals, it is important to have a uniform 
rating method for use with lenders, a data base, etc.-while allowing HERS operators to choose whatever 
rating designations they wish to communicate to local end users. 
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Some existing programs may choose to give up their existing rating method in favor of the uniform 
national one. 'This may result in altering existing ratings. If so, it may require re-educating users to a 
different scale, re-issuing ratings that have already been performed, etc. Each system will have to weigh 
these cons against the potential benefits of affiliating closely with the uniform HERS/EEM program. 
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Special Paper No.: 5 

Contact person: Tom Farkas, Edison Electric Institute 

Date of issue paper: November 8, 1991 

Title of issue: What is a rating model or rating method? Is it necessary for the Collaborative 
Consensus Committee (CCC) to select one to establish uniformity? 

Recommendations (if any) (include majority/minority): Yes. It is necessary for the CCC to 
recommend a rating model (rating method) in order to provide for the necessary uniformity appropriate 
for linkage to the mortgage process while still allowing for local flexibility. 

Summary of analyses already completed: A rating model describes the relationship between the house 
being rated, the candidate house, and itself at a benchmark or reference condition. The rating model can 
be defined by an arithmetic equation. It can be shown as a sloped line, which is a graphic representation 
of the equation. The sloped line is a depiction of a graduated rating scale, showing the relationship of a 
rating to an amount of energy consumption, energy cost, or a measure of efficiency, such as percentage. 

Attached is a representative sample of a number of different rating models. Some of them represent 
models that are already used in different rating systems that exist around the country; others are offered 
to the CCC for comparison purposes. 

Distinguishing properties of the rating models are: whether it has an open or closed scale; whether it has 
its reference points defined by selecting a benchmark near the middle of the line or at its end points; 
whether the rating has as its measure units of energy consumption, energy cost, or as a ratio of efficiency 
or percentage of a house's performance compared to its reference condition. 

As can be seen in the attached figures, there is no uniformity among the rating scales, even those scales 
that use a 0-100 closed method. It is the rating model that needs to be uniform, not just its numbering 
system. 

Aspects of a rating model (rating method) to be recommended for selection by the CCC: 

• Establish uniformity across, as well as within, the rating scale 
• Be based on nationally recognized consensus standards 
• Provide for the treatment of fuel neutrality 
• Encourage the use of higher energy efficiency construction techniques and the use of higher energy 

efficiency products and equipment 
• Be self-adjusting to automatically recognize advances in energy efficiency 
• Be based on a common threshold for energy efficiency 
• Not artificially compress efficiency potential of building design, components, or equipment nor 

preclude incorporation of advanced technology benefits 
• Provide for a simple, easy to understand reporting index. 
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Attachment A to Special Paper No. 5 

Model of an Energy Rating System 
Consensus Baseline Efficient at 1 00 

( Open End Scale ) 
EC (Percent of Baseline Efficient Bouse) 
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Attachment B to Special Paper No. 5 

Mod el of an Energy Rating System 
Baseline Eff. Reference House at 1 00 

EC (Percent of Baseline Efficient House) 
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Attachment C to Special Paper No. 5 

Model of an Energy Rating System 
Consensus Bas eline Effi cient House at 50 
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Attachment D to Special Paper No. 5 

Model of an Energy Rating System 
Energy Score (Ft Coli ins) 

EG (Energy Consumption KBTUs/SF /Year) 
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Attachment E to Special Paper No. 5 

Model of an Energy Rating System 
N o  Energy Elf. Improvement Hou se at Zero 
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Attachment F to Special Paper No. 5 

M od el o:f an Energy Rating System 
General Case 
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Special Paper No.: 6 

Contact person: Benny Folsom, Southern Electric Intemational,Good Cents Division 
Ron Hughes, Energy Rated Homes of America 

Date of issue paper: October 29, 1991 

Title of issue: Rater training/qualifications 

Recommendations (if any) (include majority/minority): Rater training/qualification should include a 
mix of classroom and on-site training, concluding with certification by testing. An ongoing quality 
assurance program will ensure long-term acceptance of rating integrity by lending agencies. 

Summary of analyses already completed: Average rater qualifications exist among the persons now 
working in the various home energy rating systems across the country. These qualifications consist of a 
basic understanding of the following: 

• Residential construction techniques - current and historical 
• Heat transfer theory, moisture, and vapor control 
• Heating, ventilating, and air conditioning system sizing, air distribution system efficiency, testing 
• Energy efficiency me�sures 
• Residential real estate appraisal methodology 
• Energy-efficient mortgage requirements. 

Training required to achieve this understanding should include: 

• Load calculations course (i.e., Manual "J") 
• Duct design course (i.e., Manual "D") 
• Residential building technology course 
• Energy auditing/reporting 
• Operation of rating software/tool. 

Other Information Still Needed: Consensus recommendation on what rating methodology will be 
utilized (i.e., How does a rater transform a house into a "score"?) in order to better determine rater 
training/qualification needs. 
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Special Paper No.: 7 

Contact person: Charles Fritts, Federal Home Loan Mortgage Corporation 

Date of issue paper: November 12, 1991 

Title of Issue: Special paper from the lenders' caucus 

On November 7, 1991 ,  representatives of Freddie Mac, Fannie Mae, FHA, VA, and FmHA met. The 
purpose of the meeting was to discuss the efforts of the Collaborative and the positions of these groups 

relative to the Collaborative. The organizations also sought to identify any grounds for developing a 
consensus on issues before the Collaborative. 

The organizations that met agreed that energy efficiency in housing should be promoted and are willing 
to make efforts to achieve that goal. They are cognizant of the interests of the members of the 

Collaborative who strongly support energy efficiency in housing. They are also concerned that a great 

deal of information has not been collected about energy use in housing, occupant behavior, the use of 
energy-efficient mortgages (EEMs), and the related risks. 

The organizations that met consider themselves the ultimate risk holders in the mortgage lending process 

because they guarantee or insure mortgages, as well as absorb losses due to mortgages' defaults and 
foreclosures. 

The risk holders perceive that efforts to promote energy-efficient mortgages could result in an increase 

of their risk posture. EEMs, depending on the modification of the underwriting standards, generally 

require a relaxation of those underwriting standards. Perceptions aside, it is certain that very little data 
exist to be able to evaluate the risk characteristics of EEMs. As ultimate risk holders, these entities are 
unwilling to assume unknown risks by modifying underwriting standards without the necessary data to 
evaluate those risks. 

A goal of the meeting was to be able to present the Collaborative with steps the risk holders can take at 
this time to promote energy efficiency in housing, within their current risk management standards. 

Another goal was to provide a summary of significant issues that the risk holders would require to enable 
them to support the efforts of the Collaborative. 

Based on the foregoing statement of the risk holders' financial position and on the information that is 
currently available, a consensus was reached on several general issues pending before the Collaborative. 

Steps that the risk holders can take to promote energy efficiency. 

1 .  Common standards among Fannie Mae, Freddie Mac, FHA, VA, FmHA 
The risk holders can work to develop common standards, forms, and practices to make their 
respective EEM programs more user friendly. 

2. Removal of barriers 
Each risk holder can review its existing program in an effort to remove any unnecessary barriers and 

simplify the process. 

3. Sponsorship of educational, training, and promotional programs 
Each risk holder will make efforts to promote the use ofEEMs by increasing training and educational 
programs about them. 
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4. Data collection 
The risk holder could take steps to collect infonnation on their EEM programs and provide data to · I a single party for further analysis. 

I 

5. Analysis of existing HERS/EEMs data to evaluate loss experience 
The risk holder can take data that may exist concerning homes that have had an energy rating and/or 
obtained an EEM, and cross-check those loans against the records of the loans they currently hold 
to generate current performance information. 

Based on the current standards of risk management, the following !;lfe the significant issues where 
consensus was reached among the risk holders in order for them to support the efforts of the Collaborative. 
(The risk holders also note that each retains the right to modify its program for such purposes as 
experimentation, risk management, business development, etc.) 

1 .  Appraisal issue: market value or cost of improvements 
The value of the property must be based on its market value. Any increase in the value due to 
energy-efficient improvements must be based on the market response to the improvements, rather 
than the cost of the improvements themselves. 

2.  A HERS must precede an EEMs 
With regard to existing homes, a HERS must be in place before a broad based EEM system can be 
established. 

3. Essential elements of a HERS 
A HERS must have credible standards and an effective quality control mechanism. 

4. Actual savings, increased ratios, fixed ratios 
Actual savings should be used as a separate factor in calculating whether a borrower qualifies. The 
use of energy savings will be in the underwriter's judgment. The group cannot accept an automatic 
increased ratio or a fixed formula to accommodate energy savings, although some risk holders have 
chosen to do so in certain cases. 

5. Treatment of energy savings versus other factors 
Energy savings is a factor in the underwriting process. It is not a fixed, mandatory expense like 
Pm. 

6. Different standards for new versus existing houses 
The group recognizes that new houses may be built to a more energy-efficient standard than most 
existing homes. Risk holders may employ different practices to evaluate the efficiency of the two, 
with the intent of achieving verifiable energy efficiency. 

7. Definition of the base house 
• With regard to existing homes, minimum energy efficiency standards should be established for 

use as a base to determine whether a house is energy-efficient and to what degree. 
• With regard to new homes, the use of a recognized, energy-efficient, construction standard would 

be acceptable, preferably used in conjunction with a HERS. 

8. Caps on cost of improvements 
There should not be a limit on the cost of improvements as long as market value appraisals and 
proper underwriting are used. 



Special Paper No.: 

Contact person: 

8 

Fulkerson Task Force (Jim Fulkerson, California Home Energy Rating System, 
Inc.) 

Date of issue paper: December 17, 1991 

Title of issue: Consensus statement on a national consensus standard for HERSIEEMs 

"There needs to be a nationally recognized consensus standard as a reference for the purpose of 
determining efficient versus nonefficient and as a factor in calculating energy savings that can be 
recognized in the energy-efficient mortgage." 

Other Pertinent Points: 

1 .  Additional work will be required to arrive at a reference and to assess its impact with respect to 
mortgages. 

2. A distinction between "reference" and "baseline," for the purposes of clarity, is appropriate. 
Reference is the nationally recognized consensus standard that determines efficient versus 
nonefficient. Baseline is the point from which energy savings are measured. For nonefficient homes, 
where the intent is to make cost-effective energy-efficient improvements, the baseline is the house 
as it actually exists. For efficient homes, the baseline will be an as yet undefined point that has an 
agreed upon economic relationship to the reference. 

140 

n : � iLJ 

n u 

r .. '.· i : ' 
L 

J·.· . :i 
11 



I 

- I  

I 

Special Paper No.: 9 

Contact person: Ron Hughes, Energy Rated Homes of America 

Date of issue paper: October 23, 1991 

Title of issue: What could an infrastructure for national implementation and administration of 
a HERSIEEM program look like? 

Recommendations (if any) (include majority/minority): 

• A HERSIEEM National Oversight Committee would be established to provide guidance and oversight. 

• The National Renewable Energy Laboratory would work with the HERS Technical Advisory 
Committee (TAC) in developing procedures for technical approval of rating tools. The technical 
approval procedures would be piloted by evaluating HERS analysis tools currently in use. 

• A national HERS program would be coordinated, implemented, and administered through a nonprofit 
HERS Council comprised of member HERS programs in each state and members of national HERS 
programs (e.g., Good Cents, Energy Rated Homes of America [ERHA], National Association of Home 
Builders [NAHB]/Thermal Performance Guidelines, etc.), with directors drawn from this membership. 

• Within each state, a local nonprofit membership organization would be established, with directors 
drawn from the shelter industry to coordinate, approve, and quality control HERS programs within the 
state. Until such an organization was established in each state, local EEM-linked HERS programs 
would relate directly to the national HERS Council or through a national HERS program. 

• State energy offices would coordinate with the nonprofit HERS organization in each state to approve 
one scaled rating system (in states desiring a scaled program) and any number of certification programs 
within the state for use with EEMs. 

. I • TACs would continue in order to be of assistance to the HERSIEEM National Oversight Committee 

I I .1 

and the HERS Council. 

• Initial funding would come from the Department of Energy (DOE), states, the mortgage industry, 
private foundations, and elsewhere for initial operating expenses and to establish infrastructure. 

• The HERS Council would work with existing HERS programs to provide regional coordination, 
training, and technical assistance to states and jurisdictions starting HERSIEEM programs. 

• New EEM procedures based on "savings" would be piloted in states where rating systems are in place 
or being piloted. 

• The HERS Council would maintain a national data bank of the energy characteristics and energy costs 
of rated houses and include all houses financed with an EEM. 

Question: Should the HERS Council be expanded to a HERSIEEM Council with EEM members as well 
as HERS members? Or should there be a totally separate EEM umbrella organization? 
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Functions: 

Functions of the different groups could include the following: 

HERSIEEM Notional Oversight Committee (NOC) 
The Collaborative Consensus Committee (CCC) could evolve into the NOC. It would include all of the 
stakeholders who would be willing to participate. This group would convene two to four times the first 
year and once or twice a year after that. These individuals have other jobs and responsibilities within their 
own fields. Most of the work of this group would be to advise and monitor. 

Objective: Serve as a steering committee to assist and encourage national implementation and use of 
HERS and EEM programs by: 

• Providing consulting as needed; 

• Providing guidance on HERS/EEM goals, objectives, and strategies; 

• Encouraging use of HERS/EEM programs within NOC member industries; 

• Assuring stakeholders' needs are met and concerns addressed. 

Education/Awareness/Training TAC 
This would be composed of consumer representatives and representatives of industries that would benefit 
from training to make the HERS/EEM concept successful within their industry. 

Objective: Promote awareness, education, and training for consumers and within the shelter industries 
through: 

• Advising on designing educational materials to meet the needs of lenders, appraisers, builders, real 
estate agents, utilities, consumers, etc.; and 

• Encouraging and coordinating training within industries. 

EEM TAC 
This would be composed primarily of representatives from the mortgage lending, mortgage insuring and 
guaranteeing, and secondary mortgage market. 

Objective: Encourage more affordable housing and improved loan security through use of EEMs and 
HERS by: 

• Modifying mortgage underwriting procedures to better consider the energy savings that result from 
improved energy efficiency; 

• Assisting in coordinating pilots for incorporating HERS/EEM programs within industry programs (i.e., 
affordable housing initiatives, first-time home buyer programs, property disposition, Section 8 rental 
assistance programs, establishing a secondary market for EEM securities, low-income weatherization 
programs, etc.); and 

• Working with the HERS Council to track the impact of energy savings on loan security and valuation. 
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. I  Implementation TAC 

Objective: Facilitate implementation of a national HERS/EEM program by assisting in devising an 

' .  j implementation strategy for addressing: 

I 
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• Infrastructure capable of national implementation and ongoing administration; and 

• Initial funding. 

HERS TAC 
Composed of DOE representatives, HERS tool developers, HERS representatives, and shelter industry 
representatives who can assist in addressing technical issues of analysis tools and the process of rating 
houses. 

Objective: Technical integrity and consistency of HERS programs and analysis tools by: 

• Approving analysis tools; 

• Assisting in resolving technical issues such as integration of new technologies, assumptions (i.e., energy 
use of lights and appliances, hot tubs, etc.), new control strategies, off-peak energy use, quality control, 
etc.; and 

• Serving as liaison to other industry groups such as American Society of Heating, Refrigerating, and 
Air-Conditioning Engineers, Fenestration Council, NAHB, Energy Efficient Builders Association, etc. 

HERS Council 
This would be a nonprofit membership organization. HERS Council members would include both 
approved scaled and certification program. The HERS Council could initially be umbrellaed by ERHA, 
with the option of being spun off later as an independent, not-for-profit organization. 

Objective: Implement, administer, and quality control a national HERSIEEM program to: 

• Serve as a national clearinghouse of HERSIEEM information; 

• Coordinate approval process for scaled HERS and certification programs for use with EEMs; 

• Maintain a current list of approved HERS analysis tools and HERS programs for the mortgage industry 
and for states that are starting up programs; 

• Provide one-point linkage between HERS programs and the secondary market, HUDIFHA, VA, FmHA, 
etc., and 

• Provide technical assistance to states and jurisdictions for local HERSIEEM program development. 

AEEMSCO 
Association of EEM service companies could provide: 

• Coordination of EEMs at time of sale by requesting ratings, evaluating improvement measures, 
obtaining contractor bids, and overseeing installation of measures; and 

• Consultation and training with shelter industries and local and state agencies in designing HERSIEEM 
programs. 
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Scaled HERS members 

1his would be composed of state and local program entities that administer a scaled rating 
system-typically employed by states and certain jurisdictions for comparing all house types and 
sometimes used for alternative code compliance. These programs would: 

• Employ an approved analysis tool; 

• Be certified through a national or state umbrella organization member of the HERS Council; or 

• Be certified directly by the HERS Council. 

Certifwation HERS members 
1his includes certification programs typically employed by utilities, manufacturers, home builders, etc. , 
which certify a house (typically new) to meet a certain standard of efficiency. These member programs 
would: 

• Employ an approved rating tool; 

• Be certified through a national or state umbrella organization member of the HERS Council; and 

• Be certified directly by the HERS Council. 

HERS Council Associate Members 
1his would be composed of national, regional, and local companies and organizations that would benefit 
from the success of a HERSIEEM program. 

Housing Data Bank 
A national data bank of energy characteristics of houses financed with EEMs would be capable of the 
following. 

• Including efficiency levels of components, fuel source, estimated energy costs, metered costs, etc. , of: 

- all houses rated under approved HERS programs, and 
- houses financed with EEMs using an approved analysis tool. 

• Providing reports such as: 

- correlation of cost (or savings) estimates compared to metered data for quality control; 
- high, low, average, and baseline energy costs of different house types with different fuel mixes in 

different parts of the country; 
- typical energy characteristics of housing stock in different regions; 
- savings that have actually resulted from energy improvements in EEM programs; 
- relative energy costs of houses in default (is there a high correlation?); 

tracking of EEM properties and defaults (is there a low correlation?); and 
- correlation of efficiency and value in the appraisal process. 
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Attachment to Special Paper No. 9 
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Special Paper No.: 10 

Contact person: Bill Prindle, Alliance to Save Energy11 

Date of issue paper: October 28, 1991 

Title of issue: Cash flow vs. cost-effectiveness 

Recommendations (if any) (include majority/minority) : Retrofits financed in an energy rated mortgage 
(ERM) should be both cost-effective and show positive cash flow to the homeowner. This dual analysis 
should be aiiowed as a uniform valuation method for energy retrofits in an ERM. 

Summary of analyses already completed: By the most accepted methods used today, cost-effective 
means that an investment has a stream of benefits greater than or equal to its cost. For energy retrofits 
that means that the present (discounted) value of energy savings over the life of the measures must equal 
or exceed installed cost. For example: if a package of retrofits costs $3000 and saves $250 per year, the 
present value of savings at a 7% discount rate over 30 years is $3102; because the present value of savings 
is greater than the instaiied cost, this investment is cost-effective. The key variables here are the discount 
rate and the period over which savings are accrued (the service life of the equipment). 

Positive cash flow means that the financed cost of the measures in a given payment period is less than 
the savings in that period. For example, if the same $3000 package of retrofits were financed in a 30-year 
mortgage at 9% interest, the added mortgage payment would be $24. 13. The monthly energy savings 
would average $20.83. Because the savings does not exceed the added payment, this investment does not 
produce positive cash flow. The key variables here are the interest rate and term of the mortgage. 

To extend this example a bit further, the "break-even" point for cost-effectiveness is at about $240/year 
in savings. At this point the present value of savings equals the instaiied cost. By contrast, the break­
even point for cash flow is at $290/year in savings; at this point the added payment about equals the 
monthly energy savings. 

Cost-effectiveness is the appropriate test of whether an investment is beneficial to society. Cash flow is 
an appropriate test of whether the investment directly benefits the individual consumer. In the above 
example, note that with the terms of both analyses set at 30 years, the key variables become discount rate 
versus interest rate. Keeping a constant societal discount rate of 7% provides a stable indicator of the 
value of the retrofits to society. Using variations in interest rates to drive the cash flow test allows the 
effect of market factors to be applied and ensures that a given individual benefits economically. 

Using simple cash flow tests in combination with cost-effectiveness tests provides a rigorous basis for 
assessing the value of energy retrofits and may help solve the appraisal problem for ERM retrofits. 

11Currently with Barakat and Chamberlin, Washington, DC. 
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Special Paper No.: 1 1  

Contact person: Bill Prindle, Alliance to Save Energy12 

Date of issue paper: October 18 ,  1991 

Title of issue: Key barriers to the wider use of EEMs for retrofitting existing homes 

"Risk, V aloe, and Delay" 

Increased perceived risk-For marginal loan applications, those at or near the maximum loan-to-value 
(LTV) ratios or maximum loan limits, adding to the loan amount creates the perception of a riskier loan, 
partly because of uncertainty about the value that energy efficiency features add to the home. 1his makes 
lenders uneasy about processing EEMs for marginal borrowers. 

AppraisaVvaluation-Currently, appraisers are asked to make judgements on the value of energy 
efficiency features based either on market cornparables or an alternative present-value-of-savings method. 
Appraisers are very uncomfortable with this approach; thus there is no practical way to easily and 
consistently assign value to energy features added in an EEM. In addition, current rules often prohibit 
the addition of the full cost of energy improvements to the appraised value of the horne. The appraisal 
issue must be simplified such that it takes the responsibility out of the appraiser's hands and allows the 
full cost of energy improvements (that pass economic and financial tests) to be added to the loan amount. 
1his solution also must be coupled to the LTV/risk issue so that it does not create perceived risk to the 
mortgage industry. 

Delay and complexity-Many EEM program rules can create delay and undue paperwork for 
professionals in the horne sales, finance, and closing process: 

l 1 First, most programs don't trigger borrower awareness early enough for the borrower to undertake the 

I 
J 
j 
j 

needed steps. 

Second, most rules don't allow EEM paperwork to be added to the loan approval process late enough. 

1hird, underwriters and appraisers must typically re-underwrite and re-appraise the loan after EEM 
paperwork has been produced. 

Fourth, the escrow arrangement for retrofits bothers many lenders, who, even if the loan can be shipped 
prior to completion of improvements, feel they are at risk if something goes awry between buyer and 
installer. 

A suggested integrated solution to reducing these barriers follows. 

A Proposed Approach to Reducing the Three Key EEM Barriers 

To make EEMs work for retrofits, these interwoven issues-risk, value, and delay-must be addressed 
in a comprehensive way. I suggest one such solution below in broad terms. 

12Currently with Barakat and Chamberlin, Washington, DC. 
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Risk-At the least, restrict the LTV and maximum loan amounts for EEMs to current limits. In practice, 
it is my view that the most attractive segment of the market is borrowers bringing substantial equity to 
the transaction. The EEM is less appropriate for a first-time buyer than a trade-up buyer who has more 
equity in the transaction, is a less risky borrower, and has the experience with the closing process to be 
able to take on the added wrinkle of the EEM. Trying to push the limits of current mortgage rules in 
today's terrible real estate market could kill any chance of the EEM concept taking hold in the 
marketplace by causing it to be perceived as a risk-increasing program. Exceptions may be required in 
a few of the nation's highest-priced markets where median housing prices exceed FHA and conforming 
loan limits. 

Value-Appraisers should be exempted from having to assign value to energy improvements. It is clear 
that they are unwilling to take on the task using anything other than traditional comparable-market-value 
comparisons. The EEM programs should adopt a more uniform, calculation-based approach for valuing 
improvements. This would be based on variants of the current FmHA and Freddie Mac Form 70-A 
procedures. I would suggest a two-step approach: 

1 .  Require EEM improvements to meet a cost-effectiveness test I would suggest a modified version of 
the FmHA "value-in-use" concept as the basis for this. As I envision it, the present value of energy 
savings would have to equal or exceed installed cost, based on the actual expected life of the measures 
and a 7% discount rate. This relaxes the current 70-A formula, which limits equipment life to seven 
years and uses the mortgage interest rate for the discount rate. The rationale for the current formula 
is that the average buyer only stays in the house seven years, and the mortgage rate is a good proxy 
for a market-based discount rate. However, if the second test below--positive cash flow-is met, 
there is no need to hold the energy improvements to a market-based cost-effectiveness test. If the 
consumer enjoys positive cash flow, he is (in the terms of economics) indifferent to discount rates and 
related parameters. Thus the proper economic test for cost-effectiveness becomes a societal test. 
Hence it is appropriate to use a societal discount rate (7%) and the full life of the equipment rather 
than the buyer's  average tenure. 

2. Require a proposed package of energy retrofits to show positive cash flow to the homeowner. This 
means that the monthly energy savings from the retrofits must be greater than the added mortgage 
payment they would engender. In the case of an adjustable rate mortgage (ARM), graduated payment 
mortgage, or other mortgage where future payments may vary, energy savings must exceed the 
maximum payment under the terms of the mortgage. For example, if an ARM has an opening rate 
of 7% and a cap of 12%, the EEM measures would have to show positive cash flow at the 12% rate. 

If a package of retrofits passes both these tests, 100% of its costs should be allowed to be added to the 
mortgage and to the appraised value of the home. The total cost of the retrofit package must not exceed 
a preset limit (say 5% of the purchase price, with minimum and maximum dollar amounts, say $4000 and 
$10,000, to be adjusted periodically). And the total "improved" loan amount must not exceed standard 
LTV and loan amount caps. 

This kind of formula should satisfy all parties as to limiting risk and providing adequate analytical rigor 
to justify the 100%-of-cost funding and valuation approach. 

Delay-A key here is to trigger awareness, interest, and action as early as possible. This is mainly an 
awareness and promotion issue, but it could be helped if there were routine information transfer points, 
such as the time of loan application or contract signing, when buyers were specifically told about their 
EEM options. A second, more central technical issue is how to avoid having to re-underwrite and 
re-appraise the loan after the EEM data have been produced. If the appraisal/LTV procedures outlined 
above are used, the underwriter and appraiser can be excused from a second look at the loan file. 

148 

�.'. ! 
, I 
[ l d 



I ! 

I 

I 
j 
I - J 

Someone would have to verify that the analysis was done correctly for cost-effectiveness and cash 
flow-probably the underwriter-but that would be a separate step from the basic underwriting and should 
not slow down the process. The third problem is to get around the escrow hang-up. The primary lender 
needs to be removed from the potential liability and hassle of installer error, negligence, bankruptcy, and 
so on, not to mention buyer intransigence. Perhaps some sort of third-party involvement for insurance 
or guarantee purposes would help. 
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Special Paper No.: 12 

Contact person: Stephen S. Szoke, Passive Solar Industries Council 

Title of issue: Renewable energy technologies for home energy rating systems and energy­
efficient mortgages 

Introduction 

Renewable energy technologies produce marketable energy by converting natural phenomena into useful 
forms of energy. Economical strategies exist to use the energy inherent in sunlight for operating buildings 
and providing human comfort. These sources of direct and indirect sunlight may be used to significantly 
reduce the need of fossil fuel sources of energy to provide light, heat, cooling, and hot water for 
residential buildings. 

Broadly speaking, these technologies, using direct and indirect sunlight, include hydroelectric electric 
power generation, ocean energy, wind power, biofuels, and solar energy. This paper is limited to 
discussions of systems that may be economically incorporated into home energy rating systems (HERS) 
and energy-efficient mortgages (EEMs). These technologies include: 

• Passive solar space heating, cooling, and lighting 
• Active solar space heating and cooling 
• Solar (active and passive) water heating 
• Photovoltaic generation of electricity 
• Biofuel (wood burning) appliances 
• Wind power generation of electricity. 

Each of these components have a potential to significantly reduce the use of purchased energy for 
operating and maintaining comfort in residential buildings. Some of these technologies are more easily 
and accurately evaluated than others. In addition, some of these systems are more applicable to HERS 
or EEMs ·or both, than others. 

Passive solar heating, cooling, and lighting 

Passive solar design strategies are a combination of energy conservation and efficiency strategies and 
architectural design of the structure to effectively utilize the benefits of direct solar radiation incidence on 
the building. An estimated 300,000 homes in the United States employ some passive solar design features. 
The most popular systems include: 

• Direct gain spaces 
• Thermal storage wall systems 
• Sunspaces 
• Natural ventilation 
• Sun tempering 
• Thermal mass 
• Daylighting. 

These systems, and combinations of these systems, may practically and economically replace 30% of the 
primary energy used to heat, cool, and light residential buildings throughout the United States. 
In addition, in areas of high solar radiation incidence, the replacement of primary energy for heating and 
cooling may economically exceed 70%. 
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Each of these strategies has a varying degree of effect on heating, cooling, and lighting loads, depending 
on climate and building type. Daylighting by itself, for example, will have little impact in most single­
family structures but could have a significant impact in multifamily structures. Day lighting in combination 
with sun tempering and direct gain strategies could be very effective. Sunspaces, direct gain strategies, 
and sun tempering are appropriate for both new and existing construction. Natural ventilation and thermal 
mass strategies are effective primarily as cooling strategies, while sun tempering, direct gain systems, 
thermal storage wall systems, and sunspaces are primarily effective as heating strategies. 

Sun tempering is adding additional south facing glass in an amount not to exceed the storage capabilities 
of typical light frame construction. When glass is added to slab-on-grade or other high mass construction, 
the amount of glass and heat gain within acceptable comfort ranges is increased, thereby further reducing 
the amounts of purchased energy used for heating. Properly exposing the slab or other massive building 
components results in direct gain strategies. Sunspaces are direct gain strategies isolated from the main 
living spaces. In such spaces, temperatures may be permitted to fluctuate above normal acceptable 
comfort ranges. Thermal storage walls are storage materials, typically mass walls, placed immediately 
behind exterior glazings. These tend to provide the least interior temperature fluctuations. A good design 
may use combinations of these strategies. 

Passive solar cooling strategies are typically.natural ventilation driven by a temperature gradient within 
the structure as well as wind. The thermal mass strategies are used in combination with the mechanical 
system. Mass is cooled at night when system efficiencies are better and in many instances, rates are 
lower. In Phoenix, Arizona, the Salt River Project demonstrated that 97% to 99% of the cooling load may 
be shifted to off-peak hours with appropriately sized mass. Although thermal mass benefits for cooling 
may be documented, the use of natural ventilation as a cooling strategy may not be as appropriate for 
HERS and EEMs because of the sensitivities to climate conditions and building operation. 

Passive solar energy design strategies provide reductions in primary energy use. All passive solar 
strategies with adequate storage components level out and shift the time of the maximum loads. This 
thermal storage capability shifts energy demand to off-peak demand periods. This is an additional benefit 
because buildings with good passive solar design strategies may permit utilities to use power generation 
facilities more efficiently. These significant benefits should be included as practical and economical 
options for any HERS or EEMs. 

Home energy rating systems 

The contribution of passive solar design strategies is not easily predicted by checklist or extremely 
simplified calculation procedures used to certify building compliance to most codes and standards in place 
today. The effects of passive solar design are slightly more complex than steady-state heat loss and heat 
gain calculations typically used for compliance to energy codes. Methods for accurately predicting the 
potential energy savings resulting from passive solar heating strategies are provided in the American 
Society of Heating, Refrigerating and Air-Conditioning Engineers' Passive Solar Heating, A Design 
Manual. These procedures have been simplified for regional applications by several existing and ongoing 
programs of the Passive Solar Industries Council and the National Renewable Energy Laboratory under 
U.S. Department of Energy contracts. 

Most computer programs used as research and analysis tools are sophisticated enough to account for the 
benefits of passive solar heating and cooling. Work continues for integrating daylighting benefits into 
these research and analysis tools. With the current state of the art, passive solar heating and cooling 
strategies may easily be incorporated into any HERS. Daylighting should be provided for whenever 
sophisticated tools are used to rate buildings. Provisions should be available to include daylighting in 
HERS as the technology develops. 
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Simplified tools currently exist and new tools are being developed to analyze and design passive solar 
buildings. Passive Solar Design Strategies: Guidelines for Home Builders and the accompanying Builder 
Guide computer program are such tools. Retrofit guidelines are being finalized, and tools for determining 
the amount and time of peak loads are being developed. 

Any HERS would be remiss if it did not have provisions that not only account for, but encourage, the use 
of passive solar heating, cooling, and lighting. In residential buildings, optimal energy efficiency may 
only be achieved with an appropriate balance of conservation, efficiency, and passive solar technologies. 

Energy-efficient mortgages 

Passive solar technologies not only provide the benefit of reducing primary energy use, but also tend to 
shift the time of primary energy use to off-peak hours. Thus, passive solar strategies that have the ability 
to provide reductions in primary energy use that far exceed the reductions economically achieved by 
conservation of efficiencies alone also have the benefit of using certain primary energy resources at 
reduced (time of use) rates. The benefits are both reduced amount of purchased energy plus purchasing 
certain energy types at reduced rates. All EEMs must appropriately consider passive solar design 
strategies. 

Active solar space heating and cooling 

Active solar space conditioning systems are not currently providing a significant impact on energy 
requirements for maintaining comfort in buildings. There is limited use of these systems; however, there 
is a significant potential for growth with these heating and cooling strategies and technologies. 

These systems tend to be such that they replace or supplement the components of conventional space 
conditioning equipment. These systems should easily be incorporated into any HERS or EEMs. 

Home energy rating systems 

Active solar space conditioning systems are equipment added to the building to reduce the need for 
primary energy use. These systems are considerably different than passive solar design strategies, which 
are the architecture of buildings themselves. Active solar space heating and cooling systems should be 
included as primary or supplemental equipment for heating, cooling, or both in any HERS. These systems 
should be easily incorporated into the equipment provisions of HERS. 

Energy-efficient mortgages 

As previously mentioned, active solar technologies are essentially equipment, not the materials used to 
construct the building itself. Thus, like all equipment, the efficiencies, maintenance, and replacement 
schedules must be appropriately considered in any EEM, and the Solar Energy Industries Association 
should be consulted. Active solar space conditioning equipment and systems should be included in any 
EEM program. 

Solar water heating 

Water for domestic use may be heated by active or passive solar systems. While the passive solar 
strategies for heating water exist, the main stream solar water heating technologies are active solar. Over 
a million active solar water heating systems have been installed in the United States before 1990. 
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Active solar water heating systems should readily be included in any HERS or EEM programs. Like 
active solar space conditioning systems, the water heating systems should be included in the appropriate 
equipment provisions. The Solar Energy Industries Association (SEIA) should be consulted for 
information on the appropriate methods of incorporating active solar water heating systems into HERS 
and EEMs. 

Home energy rating systems 

Solar water heating systems should be included in all HERS. Solar water heating, particularly active solar 
water heating, may significantly reduce the use of primary energy in many residences. These systems are 
easily incorporated into a HERS program as equipment. 

Energy-efficient mortgages 

Solar water heating should be included in all EEMs. The reduction in primary energy use, reducing the 
need to purchase energy for domestic water heating, may be significant, especially for larger families. 

Photovoltaic electric generation 

The electricity generated by photovoltaic systems may be used to operate appliances and equipment in 
homes. This reduces the need for purchased primary energy. The benefits of photovoltaics are not easily 
accounted for in buildings, because benefits may be extremely dependent on building and appliance 
operation. 

Home energy rating systems 

Since the benefits of photovoltaics are dependent on the habits of the building occupants, there are some 
difficulties in accurately predicting the performance or impact on primary energy use. Thus, there is some 
question as to the appropriateness for HERS. Based on the recommendations of the HERS Technical 
Advisory Committee (TAC), HERS should be based on standardized methods of building, appliance, and 
equipment operation. Thus, the benefits of photovoltaics could be easily and appropriately accounted for 
as an on-site energy source for reductions in use of primary energy. 

Energy-efficient mortgages 

Whether or not photovoltaics are found to be accurately incorporated into HERS, photovoltaic electric 
generation systems should be a consideration in any EEM. This may be appropriate, especially if 
certification for the EEM is based on actual purchased energy. Photovoltaics may better fit other strategies 
or programs developed by utilities, as rebate or other type programs, rather than being incorporated into 
HERS or EEMs. 

Wood burning appliances 

Wood burning appliances may be used to provide space heating, water heating, or preheat for other space 
and water heating systems. About five million households use wood as the primary space heating source, 
and another seventeen million use wood as a supplementary heating source. The wood is burned in either 
wood stoves or fireplaces. The energy conservation and efficiencies related to these systems are difficult 
to accurately predict. 
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Home energy rating systems 

The benefits and reduction in primary energy use are difficult to determine for most wood burning stoves 
and fireplaces unless the wood burning appliance is the sole source of heating. For these instances, HERS 
should have provisions to include wood burning stoves and fireplaces used for space or water heating. 
These provisions might be best incorporated into the equipment section of a HERS evaluation. 

Energy-efficient mortgages 

Wood burning appliances may be the primary source of heat and thus should be considered in any EEM. 
There is a difficulty in implementation of EEMs when wood burning appliances are used for 
supplementary heating of space or water. Efficiencies and effectiveness of wood burning appliances are 
extremely dependent on operation techniques. One operator may achieve significantly different 
performance than another operator. Thus, for most instances, wood burning appliances, especially when 
used for supplementary space or water heating, may not be appropriate for inclusion in EEMs. 

In addition to the fact that one operator may have significantly lower primary energy use than another 
when wood burning appliances are used for supplementary heat, provisions are required to include the 
purchase price, if any, associated with the wood fuel. Wood burning appliances may only be adaptable 
to EEMs that are based on actual utility and wood purchases. The Wood Heating Alliance should be 
consulted for more details on the appropriateness of wood burning appliances for HERS and EEMs. 

Wind power 

Electric generation for domestic use by wind power is similar in relationship to HERS and EEMs as 
photovoltaic electric power generation. Wind power generated electricity may be more appropriate for 
programs other than HERS or EEMs. 

Home energy rating systems 

Electric power generation is difficult to accurately predict because of the dependency on the wind, but like 
with all predictions for HERS, standardized weather and occupant conditions are assumed. Thus, the 
generation of electricity used to operate appliances and equipment is appropriate for inclusion in HERS. 

Energy-efficient mortgages 

Whether or not wind power for electric generation is found to be appropriately considered in HERS, these 
systems may be a consideration for EEMs, especially if the EEM is based on actual purchased energy. 

Summary 

Each of the systems discussed may have a significant impact on the cost of operating and maintaining 
comfort in a residential structure. Based on the current state-of-the-art in the building sector, 
appropriateness for HERS and EEMs, and impact on overall purchased energy use, each of these 
renewable energy strategies for residential buildings are categorized for level of consideration in HERS 
and EEMs. The categories are H for high, M for moderate, and L for low. The strategies that ranked 
high should be included in HERS and EEMs. These rankings are based on the discussions that occurred 
at the HERS Technical Advisory Committee meetings. 
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I Strategy I HERS I EEMs I 
Passive Solar Space Heating H H 
Cooling and Lighting 

Sun Tempering h h 
Direct Gain Systems h h 
Thermal Storage Wall Systems h h 
Sunspaces h h 
Natural Ventilation 1 1 
Thermal Mass h h 
Day lighting 1 m 

Active Solar Space Heating H H 
and Cooling 

Solar Water Heating H H 

Active Systems h h 
Passive Systems m m 

Photovoltaic Generation of L M 
Electricity 

Wood Burning Appliances L M 

Primary Heating Source h h 
Supplementary Heating Source 1 m 

Wind Power Generation of L M 
Electricity 

It is essential that any HERS or EEM program include as many provisions for the use of renewable energy 
strategies as possible. In addition, for the benefits intended by the implementation of HERS and EEMs, 
each program should not only include but encourage the use of renewable energy sources. Programs based 
solely on conservation and efficiency strategies for primary energy use reductions are not sufficiently 
adequate for the long term needs of the nation and in many instances, do not provide sufficient reductions 
in energy use to be of benefit to evaluating mortgage qualifications. 

Conservation and efficiency programs are more easily implemented than the more complex aspects of 
many strategies that use renewable energy sources. Because of the many long term benefits of renewable 
energy sources for operating and maintaining comfort in residential structures, dependency on simplistic, 
easy to implement approaches should not be the highest priority. Instead, if complexity is a barrier, then 
education and development of simplified tools are the solutions. These important aspects of building 
design and equipment cannot afford to be neglected based on ease of implementation. Renewable energy 
strategies must be encouraged by any HERS or EEM at least equally and preferably more than 
conservation and efficiency strategies alone. 
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Special Paper No.: 13 

Contact person: Marika Tatsutani, National Resources Defense Council 

Date of issue paper: December 5, 1991 

Title of issue: Environmental benefits of a national HERS/EEMs program 

Among the most important beneficiaries of a successful home (energy-efficient mortgage) program will 
be the environment. By reducing the amount of energy required to heat, cool, and power thousands of 
homes, pollution that would otherwise contribute to acid rain, global warming, urban air quality problems, 
and land and water degradation can be avoided. By contributing to a healthier environment for all 
Americans, the potential benefits of a (HERS/EEMs) program will extend well beyond those homeowners 
and home buyers who participate directly. 

Currently, the residential sector accounts for some 16% of the nation's total end-use energy consumption 
or over 10 quadrillion Btu every year: the equivalent of 368 million metric tons of coal or 1 .8 billion 
barrels of oil.13 The consumption of this enormous quantity of energy-largely from fossil fuel 
resources-by the residential sector alone, is proportionately responsible for the more than 5.2 billion tons 
of carbon dioxide, 19.8 million tons of nitrogen oxides, and 23.1 million tons of sulfur oxides dumped 
into the global atmosphere by U.S. homes, automobiles, businesses, and industries every year.14 

Indeed, the "hidden" environmental costs of inadequately weatherized houses or inefficient heating systems 
range from oil befouled beaches to the acidification of fragile aquatic ecosystems in our most pristine 
wilderness areas. Global warming, in particular, is a direct environmental consequence of fossil fuel 
consumption that is likely to prove especially troublesome in the decades to come. Scientists now predict 
that the continued addition of carbon dioxide and other so-called "greenhouse gases" to the atmosphere 
will, if current emissions patterns persist, result in global mean temperature rise at the rate of 0.2 o to 0.5°C 
per decade during the next century. This is a rate of temperature increase unprecedented in the last 
10,000 years and could result in an earth that is, on the whole, several degrees hotter by some time in the 
next 50 years.15 The implications of such a scenario are potentially devastating in economic, 
environmental, and human terms. Sea level rise would threaten coastal and low-lying areas worldwide, 
shifting regional climatic patterns would disrupt agricultural production and jeopardize world food 
supplies, and ecosystem damage and species extinction would accelerate to frightening new levels. 

By improving the efficiency of energy use in its residential housing stock, and in other sectors of the 
economy, the U.S. can take a significant step toward stabilizing and eventually reducing its greenhouse 
gas emissions, which, at present, contribute disproportionately to global climate change. The technology 
exists now to achieve total energy savings ranging from 50% to as much as 80% in home retrofits and 

13Alliance to Save Energy, American Council for an Energy-Efficient Economy, Natural Resources 
Defense 
Council, and Union of Concerned Scientists. 1991.  America's Energy Choices: Investing in a Strong 
Economy and a Clean Environment. Cambridge, MA: Union of Concerned Scientists. 

141bid. 

1sr.ashof, Daniel A., and Dennis A. Tirpak, eds. December 1990. Policy Options for Stabilizing 
Global Climate. Washington, DC: U.S. EPA. 
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new construction.16 A mortgage program that helps tap the enormous potential for cost-effective energy 
savings makes good sense, .not only for today's homeowners, but to ensure the health of the environment 
for future generations. 

16Alliance to Save Energy, et al., 1991. op cit 
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Appendix A 
Members of the National Collaborative 

Listed are members of the Collaborative Consensus Committee (CCC), members of the Collaborative 
Technical Advisory Committees, members of the CCC's Steering Committee, staff, and official observers. 

Collaborative Consensus Committee (CCC) Members 

Alliance to Save Energy (ASE) - Bill Prindle (Member), Washington, DC 
American Association for Retired Persons (AARP) - George Gaberlavage (Member), Washington, DC; 

Jo Reed (Alternate), Washington, DC 
American Gas Association (AGA) - Alan Hudenets (Member), Arlington, VA; Mary Carson (Alternate), 

Arlington, VA 
American Public Power Association (APPA) - Barry Moline (Member), Washington, DC; Doug Swartz 

(Alternate), Fort Collins, CO 
American Society of Home Inspectors (ASHI) - Michael Lennon (Member), Falls Church, VA 
Appraisal Institute (AI) - Steve Azia (Member), Washington, DC 
Association of Energy Efficient Mortgage Service Companies (AEEMSC) - Jim Curtis (Member), Palo 

Alto, CA 
California Home Energy Rating System, Inc. (CHERS) - Jim Fulkerson (Member), San Francisco, CA 
Consumer Federation of America (CPA) - David Swankin (Member), Washington, DC; Rebecca Cohen 

(Alternate), Washington, DC 
Edison Electric Institute (EEl) - Tom Farkas (Member), Washington, DC 
Energy Efficient Builders Association (EEBA) - Don Buchan (Member), Ottawa, Ontario, Canada 
Energy Rated Homes of America (ERHA) - Ron Hughes (Member), Little Rock, AR 
Farmers Home Administration (FmHA) - Rich Davis (Member), Washington, DC 
Federal Home Loan Mortgage Corporation (Freddie Mac) - Charles Fritts (Member), Washington, DC; 

Jane Stockinger (Alternate), McLean, VA 
Federal National Mortgage Association (FNMA - Fannie Mae) - Chip Coffay (Member), Washington, 

DC 
Federal Housing Administration (FHA) - Mark Holman (Co-Member), Washington, DC; Morris "Bud" 

Carter, (Co-Member), Washington, DC 
Federal Institutions Examination Council, Appraisal Subcommittee - Ted Baker (Member), Washington, 

DC 
Mortgage Bankers Association (MBA) - Bill Brewster (Member), Washington, DC 
National Association of Home Builders (NAHB) - Perry Bigelow (Co-Member), Palatine, IL; Charles 

Field (Co-Member), Washington, DC 
National Association of the Remodeling Industry (NARI) - Patti Knoff-Burgio (Member), Arlington, VA 
National Association of REAL TORS™ (NAR), Government Relations Division - Lee White (Member), 

Washington, DC; George Griffin (Alternate), Washington, DC 
National Association of State Energy Officials (NASEO) - Steve Baden (Co-member), Anchorage, AK; 

Doug Culbreth (Co-member), Raleigh, NC; Chris Roitsch (Co-member), Austin, TX 
Natural Resources Defense Council (NRDC) - Dan Lashof (Member), Washington, DC; Marika, Tatsutani 

(Alternate), Washington, DC 
Southern Electric International, Good Cents Division - Benny Folsom (Member), Atlanta, GA 
U.S. Department of Veterans Mfairs (DVA) - Robert Finneran (Member), Springfield, VA 
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Technical Advisory Committee (TAC) Members 

Home Energy Rating Systems (HERS) TAC 

CCC Co-Chair: 

CCC Vice Chair: 
Staff Co-Chair: 

Members: 

Bill Prindle, Alliance to Save Energy, Washington, DC (now with Barakat and 
Chamberlin) 
Steve Baden, National Association of State Energy Officials, Anchorage, AK 
Ron Judkoff, National Renewable Energy Laboratory, Golden, CO 

Tim Butler, Energy Division, North Carolina Department of Economic and Community Development, 
Raleigh, NC 

William Freebome, Policy Development and Research, U.S. Department of Housing and Urban 
Development, Washington, DC 

Michael Holtz, Architectural Energy Corporation, Boulder, CO 
Bion Howard, Alliance to Save Energy, Washington, DC 
Steve Kennedy, Georgia Power, Atlanta, GA 
Ron Nickson, National Association of Home Builders, Washington, DC 
Doug Swartz, Light and Power Utility, City of Fort Collins (Co-member with IMP TAC), Fort Collins, 

co 
Steve Szoke, Passive Solar Industries Council, Herndon, VA 

Energy-Efficient Mortgages (EEMs) TAC 

CCC Co-Chair: 
Staff Co-Chair: 

Members: 

Bill Brewster, Mortgage Bankers Association, Washington, DC 
Ken Crandall, Federal Housing Administration, Washington, DC 

Richard Faesy, Energy Rated Homes of Vermont, Burlington, VT 
Matt Felber, Farmers Home Administration, Washington, DC 
Walter Patterson, Texas Energy Extension Service, Arlington, TX 
William Sorrentino, National Association of Home Builders, Washington, DC 
Jane Stockinger, Federal Home Loan Mortgage Corporation (Freddie Mac), McLean, VA 

Implementation TAC 

CCC Co-Chair: 
Staff Co-Chair: 

Members: 

Charles Field, National Association of Home Builders, Washington, DC 
Rebecca Cohen, Consumer Federation of America, Washington, DC 

David Dacquisto, National Association of Home Builders, National Research Center, Upper Marlboro, MD 
Russell Duncan, Carolina Power and Light, Raleigh, NC 
Javier Figueroa, Washington State Energy Office, Olympia, W A 
Stuart Harshbarger, Washington Gas Light, Washington, DC 
Doug Seiter, City of Austin, Austin, TX 
Doug Swartz, Light and Power Utility, City of Fort Collins (Co-member with HERS TAC), Fort Collins, 

co 
Richard Tracey, Ryland Homes, Columbia, MD 
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Awareness TAC 

CCC Co-Chair: David Swankin, Consumer Federation of America, Washington, DC 
Staff Co-Chair: Gerry McGowan, Philadelphia Department of Energy Support Office, Philadelphia, 

PA 

Members: 

William Griffin, Commonwealth Edison, Chicago, IL 
Deborah Howard, Arizona Energy Office, Tucson, AZ 
Randy Martin, Iowa Department of Natural Resources, Des Moines, lA 
Rebecca Vories, Infinite Energy, Denver, CO 

Staff 

U.S. Department of Energy (DOE) 
John P. Millhone, Deputy Assistant Secretary, Office of Building Technologies, Washington, DC 
Mary-Margaret Jenior, Program Manager, Office of Building Technologies, Washington, DC 
Gerry McGowan, DOE Philadelphia Support Office, Philadelphia, P A 

National Renewable Energy Laboratory (NREL) 
Barbara C. Farhar, HERS/EEM Program Leader, Collaborative Co-Facilitator, Washington, DC 
Ron Judkoff, Staff Co-Chair, HERS TAC, Golden, CO 
Dorian McDuffie, Alyssa Tonelli, Kim Rattley, Conference Arrangements, Washington, DC 
Lauren Raphael, Technical Writer, Washington, DC 
Mary Anne Dunlap, Technical Editor, Golden, CO 

Princeton Economic Research, Inc. (PERI) 
Joseph M. Cohen, Minutes, Rockville, MD 

U.S. Department of Housing and Urban Development (HUD) 
Energy Division: Bob Groberg, Lois Dean, Observers, Washington, DC 
Federal Housing Administration (FHA): Ken Crandall, Staff Co-Chair EEMs TAC, Washington, DC 

Facilitator: John A.S. McGlennon, ERM-New England, Inc., Boston, MA 

Steering Committee Members 

Steve Baden, National Association of State Energy Officials, Anchorage, AK 
Bill Brewster, Mortgage Bankers Association, Washington, DC 
Rebecca Cohen, Consumer Federation of America, Washington, DC 
Ken Crandall, Federal Housing Administration, Washington, DC 
Barbara Farhar, National Renewable Energy Laboratory, Washington, DC 
Mary-Margaret Jenior, U.S. Department of Energy, Washington, DC 
Ron Judkoff, National Renewable Energy Laboratory, Golden, CO 
Gerry McGowan, U.S. Department of Energy, Philadelphia Support Office, Philadelphia, PA 
John Millhone, U.S. Department of Energy, Washington, DC 
Bill Prindle, Alliance to Save Energy, Washington, DC 
David Swankin, Consumer Federation of America, Washington, DC 
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Official Observers 

American Gas Association - Paul Cabot, Jane Marder, Bruce Savage, Arlington, VA 
Appraisal Foundation - Deborah Sharp, Washington, DC 
Appraisal Institute - Don Kelly, Washington, DC 
Arizona Energy Office - Charles Gohman, Phoenix, AZ 
Air Conditioning and Refrigeration Institute - Richard Denny, Arlington, VA 
California Energy Commission - John Wilson, Sacramento, CA 
City of Manassas - Randy Bowers, Manassas, VA 
Communications Consulting - Laura Braustein, Reston, VA 
Council of American Building Officials - Bob Spangler, Falls Church, VA 
Electric Power Research Institute - Whitney Carroll, Michael Tinkleman, Washington, DC 
Energy Efficient Builders Association - Bill Eich, Spirit Lake, lA 
Energy Mines and Resources-Canada - Jack Cole, Ottawa, Ontario, Canada 
Energy Rated Homes of America - Evan Brown, Dana Nixon, Little Rock, AR 
Environmental Protection Agency - Adam Klinger, Washington, DC 
Federal Home Loan Mortgage Corporation - Virgil Griffin, Washington, DC 
Federal National Mortgage Association - John Nevin, Mark Simpson, Washington, DC 
Florida Energy Office - Daryl O'Connor, Tallahassee, FL 
Home Automation Association - Michael Coffey, Eric Davidson, Nick Pyle, Washington, DC 
Independent Bankers Association - Marti Sworobuk, Washington, DC 
Mineral Insulation Manufacturers Association - George Phelps, Alexandria, VA 
Maryland Building Industries Association - Frank Merditch, Landover, MD 
Mortgage Insurance Companies of America - Frank Balser, Washington, DC 
National Association of REALTORS™ - Deborah Lassman, Steve O'Connor, Washington, DC 
National Association of Regulatory Utility Commissioners - Michael Foley, Washington, DC 
National Institute of Standards and Technology, Heat Transfer Group - Fanney Hunter, Bob Zarr, 

Gaithersburg, MD 
National Association of State Energy Officials - Frank Bishop, Washington, DC 
National Energy Specialist Association - Frank Newbraugh, Topeka, KS 
National Renewable Energy Laboratory - Ren Anderson, Golden, CO 
National Resources Defense Council - Jennifer Jordan, Washington, DC 
New York State Energy Office - David Abrey, Kevin O'Brien, Albany, NY 
Pennsylvania Electric - Steve McDonnell, Montrose, PA 
RISE - Deborah Curry, Providence, RI 
The Society of the Plastics Industry, Inc. - George H. Sievert, Washington, DC 
Southern California Edison - Gregg Ander, Rosemead, CA 
U.S. Department of Energy - Ted Kapus, Sarah Kirchen, Simon Sidamon-Eristoff, Washington, DC 
U.S. Department of Energy, New York Support Office - Joy Cazeaux, New York, NY 
U.S. Department of Housing and Urban Development - Andrew Euston, Dick Manuel, Heidi Martin, 

Roxanne Zimmerman, Washington, DC 
U.S. Department of Veterans Affairs - Doug Widener, Washington, DC 
U.S. Environmental Protection Agency - Adam Klinger, Washington, DC 
U.S. League of Savings Institutions - Danielle French, Washington, DC 
Vermont Housing Finance Agency - Doug Lothrop, Burlington, VT 
Virginia Energy Office - Jim Smith, Richmond, VA 
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AARP 
A-EEM-SCOs 
AFUE 
AGA 
AI 
APPA 
ASE 
ASHI 
ASHRAE 
CABO 
CCC 
CE 
CFA 
CFR 
CHERS, Inc. 
COP 
DOC 
DOE 
DSM 
DVA 
EEBA 
EEl 
EEMs 
EER 
EMV 
EPA 
EPRI 
ERHA 
FHA 
FHLMC 
FIEC 
FmHA 
FNMA 
FTC 
GNMA 
GPO 
GRI 
GSA 
HBAs 
HBI 
HDD 
HERS 
HUD 
HVAC 
IAQ 
kW 
kWh 

Appendix B 
Acronyms 

American Association for Retired Persons 
Association of Energy Efficient Mortgage Service Companies 
annualized fuel utilization efficiency 
American Gas Association 
The Appraisal Institute 
American Public Power Association 
Alliance to Save Energy 
American Society of Home Inspectors 
American Society of Heating, Refrigerating, and Air-Conditioning Engineers 
Council of American Building Officials 
Collaborative Consensus Committee 
Office of Conservation and Renewable Energy (within DOE) 
Consumer Federation of America 
Code of Federal Regulations 
California Home Energy Rating System 
coefficient of performance (ratio of heat delivered to energy consumed) 
U.S. Department of Commerce 
U.S. Department of Energy 
demand-side management 
U.S. Department of Veterans Mfairs 
Energy Efficient Builders Association 
Edison Electric Institute 
energy-efficient mortgages 
energy-efficient ratio 
energy mortgage valuation 
U.S. Environmental Protection Agency 
Electric Power Research Institute 
Energy Rated Homes of America 
Federal Housing Authority 
Federal Home Loan Mortgage Company (Freddie Mac) 
Federal Institutions Examination Council 
Farmers Home Administration 
Federal National Mortgage Association (Fannie Mae) 
Federal Trade Commission 
Government National Mortgage Association 
Government Printing Office 
Gas Research Institute 
General Services Administration 
Home Builder Associations 
HoQle Builders Institute 
heating degree days 
Home energy rating system(s) 
U.S. Department of Housing and Urban Development 
heating, ventilating, and air conditioning 
indoor air quality 
kilowatt 
kilowatt-hour 
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LCC 
LTV 
MBA 
MCS 
MEC 
MHCSS 
MICA 
MIT 
MW 
NAHB 
NAR 
NARI 
NASEO 
NCSL 
NES 
NESA 
NGA 
NIST 
NRDC 
NREL 

OBT 
OPA 
O'IFA 
PITI 
PSIC 
PUC 
PUD 
R&D 
sc 
SECP 
SEER 
SEI 
SEQ 
SERI 
TAC 
TPG 

life-cycle costing 
loan-to-value ratio 
Mortgage Bankers Association of America 
Model Conservation Standards 
Model Energy Code 
Manufactured Home Construction and Safety Standards (issued by HUD) 
Mortgage Insurance Companies of America 
Massachusetts Institute of Technology 
megawatt 
National Association of Home Builders 
National Association of REALTORS'IM 
National Association of the Remodeling Industry 
National Association of State Energy Officials 
National Council of State Legislatures 
National Energy Strategy 
National Energy Specialist Association 
National Governor's Association 
National Institute of Standards and Technology 
National Resources Defense Council 
National Renewable Energy Laboratory (formerly the Solar Energy Research Institute -
SERI) 
Office of Building Technologies 
Office of Planning and Assessment (within DOE) 

. Office of Technical and Financial Assistance 
principal, interest, real estate taxes, and hazard insurance 
Passive Solar Industries Council 
public utilities commission 
public utility district 
research and development 
Steering Committee of the National Collaborative 
State Energy Conservation Program 
seasonal energy efficiency rating (Btu/watt hr) 
Southern Electric International 
state energy office 
the former Solar Energy Research Institute, see NREL 
Technical Advisory Committee of the National Collaborative 
Thermal Performance Guidelines 
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Glossary 

Absorptance - The ratio of the radiation absorbed by a surface to the total energy falling on that surface 
described as a percentage. 

Acquisition cost - In a HUD-FHA transaction, the price the borrower paid for the property plus any of 
the following costs: closing, repairs, or financing (except discounts in other than a refinance 
transaction) properly paid by the borrower. Does not include prepaid discounts in a purchase 
transaction, mortgage insurance premiums, etc. 

Active solar energy system - A system designed to convert solar radiation into usable energy for space, 
water heating, or other uses. It requires a mechanical device, usually a pump or fan, to collect 
the sun's energy. 

Addition - An alteration to an existing building that increases conditioned space. 

Adjusted coefficient of performance (ACOP) - A standard rating term that was used to rate the 
efficiency of heat pumps in California. ACOP was replaced by Heating Seasonal Peiformance 
Factor (HSPF) in 1988. 

Affidavit - A sworn statement in writing before a proper official, usually a Notary Public. 

Air change - The replacement of a quantity of air in a space within a given period of time, typically 
expressed as air changes per hour. If a building has one air change per hour, this is equivalent 
to all of the air in the building being replaced in a one-hour period. 

Air conditioner - An assembly of equipment for air treatment consisting of a means for ventilation, air 
circulation, air cleaning, and heat transfer (either heating or cooling). The unit usually consists 
of an evaporator or cooling coil, and an electrically driven compressor and condenser combination. 

Air film - A layer of still air adjacent to a surface, which provides some thermal resistance. 

Air film coefficient - A measure of the heat transfer through an air film. (See American Society of 
Heating, Refrigerating, and Air-Conditioning Engineers [ASHRAE] Table 1 ,  ASHRAE Handbook, 
1985 Fundamentals.) • 

Air-to-air heat exchanger - A device with separate air chambers that transfers heat between the 
conditioned air being exhausted and the outside air being supplied to a building . 

Alteration - Any change or modification to a building's construction. See Addition. 

Ambient air temperature - Surrounding temperature, such as the outdoor air temperature around a 
building . 

Amenity - An aspect of a property that enhances its value. Off-street reserved parking within a 
condominium community is an amenity. 

American National Standards Institute (ANSI) - A national organization that coordinates development 
and maintenance of consensus standards and sets rules for fairness in their development. ANSI 
also represents the United States in developing standards. 
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Amortization - Gradual payoff of a debt through installment payments of principal and interest. Most 
modem mortgages amortize monthly over the term of the loan. 

Angle of incidence - The angle that the sun's rays make with a line perpendicular to a surface. The angle 
of incidence determines the percentage of a direct sunshine intercepted by a surface. 

Annual energy cost savings - The difference in the first year cost of energy of the proposed or existing 
building or facility compared with the energy cost of its representative structure. 

Annual fuel utilization efficiency (AFUE) - A measure of heating efficiency, in consistent units, 
determined by applying the federal test method for furnaces. This value is intended to represent 
the ratio of heat transferred to the conditioned space by the fuel energy supplied over one year. 
(See California Code of Regulations, Title 20, Section 1602[d] [ l].) 

Annual operation and maintenance cost - The incremental cost to operate and maintain an energy­
saving measure compared with the operation and maintenance costs of its representative structure. 

Appliance efficiency standards - Appliance efficiency standards establish the performance requirements 
for appliances sold in California. These standards apply to refrigerators, freezers, room air 
conditioners, central air conditioners, gas space heaters, water heaters, plumbing fittings, 
fluorescent lamp ballasts and luminaires, and ignition devices for gas cooking appliances, and gas 
pool heaters. New national appliance standards are in place for some of these appliances and will 
become effective for others at a future date. (See California Code of Regulations, Title 20, 
Chapter 2, Subchapter 4: Energy Conservation, Article 4: Appliance Efficiency Standards.) 

Applicant - A prospective mortgage borrower. 

Appraisal - A report made by a qualified person setting forth an opinion or estimate of value. The term 
also refers to the process by which this estimate is obtained. In conventional mortgages and in 
the HUD-FHA Direct Endorsement Program, the lender receives a copy of the complete report, 
showing the basis for the appraiser's estimate. In VA cases and in HUD applications processed 
by HUD, the lender receives only a statement of the estimate of value, without any detailed 
supporting data. 

Appraised value - An opiQion of value reached by an appraiser based upon knowledge, experience, and 
a study of pertinent data. Distinguished from FHA value. 

Appraiser - Person who gathers information about a home that is necessary to rate the energy efficiency 
of the home. 

· 

Appreciation - Any increase in value. The opposite of depreciation. 

Appurtenance - Anything-concrete or abstract-attached to the land and thus part of the property, such 
as a barn, garage, or easement. · 

Assessed valuation - The value that a taxing authority places upon real or personal property for 
calculating taxes owed. 
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Audit - (1) Analysis of a specific building's consumption and potential to conserve utility-supplied 
energy; (2) an energy inspection typically associated with utility RCS (Residential Conservation 
Service) audits, which were mandated by Congress for larger utilities to provide until July 3 1 ,  
1990. 

Avoided cost - The cost of supply avoided by an energy-efficiency program. Avoided costs include the 
cost of fuel and maintenance, and the costs of new capacity needs. 

Azimuth - The angular distance between true south and the point on the horizon directly below the sun. 
Typically used as an input for opaque surfaces and windows in computer programs for calculating 
the energy performance of buildings. 

Ballast - A device that provides starting voltage and limits the current during normal operation in 
electrical discharge lamps (such as fluorescent lamps). 

Balloon mortgage - A mortgage with periodic installments of principal and interest that do not fully 
amortize the loan. The balance of the mortgage is due in a lump sum at a specific date in the 
future, usually at the end of the term. 

Balloon payment - The unpaid principal amount of a mortgage or other long-term loan due on a specified 
date in the future, usually at the end of the term. 

Bankrupt - A person, firm, or corporation who, through a court proceeding, is relieved from the payment 
of all debts after the surrender of all assets to a court-appointed trustee, or referee, for the 
protection of the creditors. In lieu of total relief from payment, the bankrupt may be required to 
make partial payments on a regular schedule, through the trustee or referee. 

Baseline - The point from which energy savings are measured. 

Basic qualifying ratio - The maximum generally acceptable qualifying ratio for a mortgage agency, e.g. , 
for Fannie Mae and Freddie Mac, it is presently 28/36. This ratio is often adjusted upward or 
sometimes downward for compensating factors such as the borrower's credit worthiness. 

Basis point - One one-hundredth of 1%. For example, a one basis point profit on $1 ,000,000 is $100. 
Used to describe the amount of change in yield in many debt instruments, including mortgages. 
Do not confuse with Discount point. 

Binder insurance - A written evidence of temporary hazard or title coverage that runs only for a limited 
time and must be replaced by a permanent policy. Neither HUD-FHA nor VA requires evidence 
of hazard insurance, but prudent lenders generally refuse to close loans without at least a binder. 

Borrower - A mortgagor who receives funds in the form of a loan with the obligation of repaying the 
loan in full with interest, if applicable. 

British thermal unit (Btu) - A unit used to measure quantity of heat, defined as the quantity of energy 
necessary to raise the temperature of 1 lb of water 1 o Fahrenheit. 

Btulff - Energy consumption unit. 

Building code - The local regulations that control design, construction, and materials used in construction . 
. Building codes are usually based on safety and health standards. 
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Building energy-efficiency standards - Building energy-efficiency standards establish the performance 
requirements for new residential and nonresidential buildings constructed or altered in California. 
(See California Code of Regulations, Title 24, Part 2, Chapter 2-53; regulating the energy 
efficiency of buildings constructed in California.) 

Building envelope - The assembly of exterior partitions of a building that enclose conditioned spaces, 
through which thermal energy may be transferred to or from the exterior, unconditioned spaces, 
or the ground. (See California Code of Regulations, Title 24, Section 2-5302.) 

Building inspector - An employee of a local or state government building department whose 
responsibilities include reviewing building plans and/or inspecting building sites to determine 
whether or not they meet existing health, safety, and/or energy codes. 

Buydown - Money advanced by an individual (builder, seller, etc.) to reduce the monthly payments for 
a home mortgage either during the entire term or for an initial period of years. 

Cfm (cubic feet per minute) - A measure of flow rate. 

Calculational systems - Systems usually based on one of the many building simulation models and an 
estimate of the amount of energy saved over some base case, which might be the current building 
code. The savings are translated into several forms: Btu/ff, points, which are equivalent to a 
certain amount of usage/savings, or other designations such as "stars." 

California seasonal efficiency (CSE) - See Seasonal efficiency. 

Cash equivalent value - A method of arriving at the appraised value of a property that takes sales and 
financing concessions into consideration when evaluating comparable properties. If, for example, 
a comparable property sold for $50,000, but the seller paid a substantial discount to assist the 
buyer in arranging financing, it is assumed that the actual sale price was less. If the typical 
discount on a similar transaction would have been $2,000, but the seller paid $4,000, the "cash 
equivalent value" of the comparable property would be reduced to $48,000. There is no standard 
in the appraisal industry for measuring cash equivalent value, but investors and mortgage insurers 
sometimes insist that cash equivalency be incorporated in appraised values. 

Caulking - Material used to make an airtight seal by filling in cracks, such as those around windows and 
doors. 

Certificate of deposit - A written document issued by a bank or other financial institution that is evidence 
of deposit with the issuer's promise to return the deposit plus earnings at a specified rate of 
interest. Some certificates of deposit include restrictions on redemption before maturity, which 
make them unacceptable as a source of funds for closing mortgage loans. 

Certificate of eligibility - VA Form 26-8320 (Exhibit 7). Evidence that the veteran is eligible for VA 
loan guaranty benefits. The face of the form identifies the veteran. The reverse provides details 
on the status and extent of his or her eligibility. 

Certificate of reasonable value (CRV) - VA Form 26-1343, HUD Form 92800-5. A document issued 
by the VA establishing a maximum value and loan amount for a mortgage to be guaranteed by 
the VA. The CRV will also be accepted by HUD-FHA to establish the appraised value of the 
property for a mortgage to be insured by HUD-FHA. 
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Certification programs - A program typically operated by utilities, home builders' organizations, or not­
for-profit organizations representing interest parties. Energy-efficiency standards are developed 
using local area demographics, construction practices, and area climatic conditions. They usually 
include thermal envelope efficiency criteria and space conditioning efficiency criteria. 
Certification programs generally rely on a specified inspection/verification process to ensure rating 
consistency. Houses either pass or fail the inspection for energy efficiency. 

Certified Mortgage Bankers (CMB) - The highest professional designation awarded to employees of 
member firms or individual members of the Mortgage Bankers Association of America. 

Certified Review Appraiser (CRA) - The highest professional designation awarded to appraiser 

· ,� members of the National Association of Review Appraisers and Mortgage Underwriters. 

Circuit - One complete run of a set of electric conductors from a power source to various electrical 

· 1 devices (appliances, lights, etc.) and back to the same power source. 
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Chiller - A device that cools water, usually to between 40° and 50° Fahrenheit, for eventual use in 
cooling air. 

Clerestory - A wall with windows that is between two roofs at different levels. The windows are used
· 

to provide natural light for a building. 

Climate - The meteorological conditions (including temperature, precipitation, humidity, and wind) that 
characteristically prevail in a particular region. 

Climate zone (CZ) - One of 16 geographic zones in California defined by the California Energy 
Commission as having similar typical weather patterns. Climate zones are used to determine 
annual energy use in buildings in each climate zone. 

Closing - The conclusion of a transaction. In real estate, closing includes the delivery of a deed, financial 
adjustments, the signing of notes, and the disbursement of funds necessary to the sale or loan 
transaction. 

Closing costs - Money paid by any party to the transaction to effect the closing of a mortgage loan. Does 
not include prepaid expenses, apportionments, and the like, but does normally include an 
origination fee (almost always paid by the borrower), title insurance, survey, attorney's fees, etc. 
In HUD-FHA transactions, all closing costs are added to the appraised value of the property to 
establish the FHA value on which the maximum insurable mortgage is based. Closing costs paid 
by the borrower are added to the sales price to establish acquisition costs. 

Coefficient of performance (COP) - Used to rate the performance of a heat pump, the COP is the ratio 
of the rate of useful heat output delivered by the complete heat pump unit (exclusive of 
supplementary heating) to the corresponding rate of energy input, in consistent units and under 
specific conditions. (See California Code of Regulations, Title 20, Section 1602[c][6].) 

Combined hydronic space/water heating - A system in which both space heating and domestic water 
heating are provided by the same device or appliance. 

Comfort conditioning - The process of treating air to simultaneously control its temperature, humidity, 
cleanliness, and distribution to meet the comfort requirements of the occupants of the conditioned 
space. 
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Comfort zone - The range of temperatures over which the majority of persons feel comfortable (neither 
too hot nor too cold). 

Commitment - An agreement, often in writing, between a lender and a borrower to loan money at a 
specified date in the future. The lender may or may not expect to fund the commitment. 

Common area - Land or improvements on land that are designated for common use and enjoyment by 
all occupants, tenants, or owners. 

Co-mortgager - A second borrower, not the spouse of the principal borrower, who assumes equal 
responsibility for the debt and a share in ownership of the property. Income and obligations of 
co-mortgagor are considered in the underwriting process as though he or she were the principal 
mortgagor. Contrast with Co-signor. 

Com parables - An abbreviation for comparable properties used for comparative purposes in the appraisal 
process. Refers to facilities of reasonably the same size and location with similar amenities. Also 
properties that have been recently sold and have characteristics similar to the property under 
consideration, thereby indicating the approximate fair market value of the subject property. 

Comparisons to housing stock data base - Systems that take actual utility bills and compare them with 
some average either based on "typical" bills for all customers or on subcategories based on 
building types. 

Compensating factors - Any underwriting consideration that would justify the use of higher debt-to­
income qualifying ratios. Examples are large downpayment, excellent credit history, or a 
demonstrated ability to accumulate savings. 

Component optimization system - Rating system performed by comparing homes to be rated to similar 
model homes that have already been appraised according to energy consumption and features. 

Condenser - A heat exchanger in which the refrigerant, compressed to a hot gas, is condensed to liquid 
by rejecting heat. 

Conditioned area (or space) - That portion of the building that is heated and/or cooled. 

Conditioned floor area - The floor area of enclosed conditioned spaces on all floors measured from the 
interior surfaces of exterior partitions for nonresidential buildings and from the exterior surfaces 
of exterior partitions for residential buildings. (See California Code of Regulations, Title 24, 
Section 2-5302.) 

Conditioned space - Enclosed space that is either directly conditioned space or indirectly conditioned 
space. (See California Code of Regulations, Title 24, Section 2-5302.) 

Conditioned space, directly - An enclosed space that is provided with heating equipment that has a 
capacity exceeding 10 Btu/(hr-if), or with cooling equipment that has a capacity exceeding 
10 Btu/(hr-if). An exception is if the heating and cooling equipment is designed and 
thermostatically controlled to maintain a process environment temperature less than 65° Fahrenheit 
or greater than 85° Fahrenheit for the whole space the equipment serves. (See California Code 
of Regulations, Title 24, Section 2-5302.) 
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Conditioned space, indirectly - Enclosed space that is not directly conditioned space with area weighted 
heat transfer coefficient (U-value) to directly conditioned spaces exceeding that to the outdoors 
or to unconditioned spaces; or through which air from directly conditioned spaces is transferred 
at a rate exceeding three air changes per hour. (See California Code of Regulations, Title 24, 
Section 2-5302.) 

Condominium - A form of ownership of real property. The purchaser receives title to a particular unit 
and an undivided, or proportionate, interest in certain common areas. A condominium generally 
defines each unit as a separately owned space to the interior surfaces of the perimeter walls, 
floors, and ceilings. Title to the common areas is in terms of percentages and refers to the entire 
project less the separately owned units. 

Condominium declaration - The basic condominium document that must be registered by the originating 
property owner before conveyance of the first unit sold. This declaration thoroughly describes 
the entire condominium entity, including each unit and all common areas, and specifies essential 
elements of ownership that permanently govern its operation. Also known as a master deed. 

Conductance - The quantity of heat, in Btu, that will flow through 1 ff of material in 1 hour, when there 
is a degree Fahrenheit temperature difference between both surfaces. Conductance values are 
given for a specific thickness of material, not per-inch thickness. 

Conductivity (k) - The quantity of heat that will flow in 1 hour through 1 ff of homogeneous material, 
l -inch thick, when there is a temperature difference of 1 o Fahrenheit between its surfaces. 

Convection - Heat transfer by the movement of fluid. 

Conventional energy-related practice - Any device, equipment, material, process, construction method, 
system, structure, or combination thereof as they relate to energy usage, that is common to a 
particular area and/or is required by local, state, or federal regulations or standards. 

Conventional loan - A mortgage loan neither insured by HUDIFHA nor guaranteed by VA or the 
Farmers Home Administration . 

Cooling capacity, latent - Available refrigerating capacity of an air conditioning unit for removing latent 
heat from the space to be conditioned. 

Cooling capacity, sensible - Available refrigerating capacity of an air conditioning unit for removing 
sensible heat from the space to be conditioned. 

Cooling capacity, total - A vail able refrigerating capacity of an air conditioning unit for removing sensible 
heat and latent heat from the space to be conditioned. 

Cooling load - The rate at which heat must be extracted from a space in order to maintain the desired 
temperature within the space. 

Cooling load temperature difference (CLTD) - A value used in cooling load calculations for the 
effective temperature difference, delta T, across a wall or roof that accounts for the effect of 
radiant heat as well as the temperature difference. 

Cooling tower - A device for evaporatively cooling water by contact with air. 
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Correlation - The final step in the appraisal process in which the appraiser considers the three estimates 

of value derived from the cost, income, and market data approaches. The correlation process 
weighs the influence of each in relation to the type of property and the final estimate of value. 

Co-signer - One who agrees to assume the debt obligation if the principal borrower defaults on mortgage 
payments. A co-signer assumes only personal liability and has no ownership interest in the 
property. His or her income and obligations are used in the underwriting process to reinforce the 
credit of the principal borrower. The co-signer's credit is not given equal weight with that of the 
principal borrower, but serves only as a compensating factor. Contrast with Co-mortgagor. 

Cost approach to value - A means of valuation in which the value of a property is determined by 
computing the replacement value of improvements, depreciation, and the value of the land. 

Cost effective - Producing the most economical outcome for consumers. 

Credit rating - A rating to a prospective lender on the credit standing of a prospective borrower, used 
to help determine credit worthiness. 

Credit report - A report to prospective lender on the credit standing of a prospective borrower, used to 

help determine credit worthiness. 

Daylighting - The use of sunlight to supplement or replace electric lighting. 

Daylighting control - A control system that varies the light output of an electric lighting system in 
response to variations in available daylight. 

Debt - A sum of money due by certain and express agreement. 

Debt/equity ratio - A ratio between the amount of capital borrowed and the amount of capital invested 
out-of-pocket or obtained through the sale of common stock; also known as the leverage ratio. 

Debt-to-income ratio - see Qualifying ratio. 

Debt-to-income ratio increase - see Ratio increase. 

Deed - A document by which the ownership of land is transferred from one party to another. 

Deed of trust - In some states, the document used in place of a mortgage. A type of security instrument 
conveying title in trust to a third party covering a particular piece of the property. It is used to 
secure the payment of a note. A conveyance of the title to land to a trustee as collateral security 

for the payment of a debt with the condition that the trustee will reconvey the title on payment 
of the debt, and with power of the trustee to sell the property and pay the debt in the event of a 
default on the part of the debtor. 

Default - A breach or nonperformance of the terms of a note or the covenants of a mortgage. 

Degree day - A unit, based upon temperature difference and time, used in estimating fuel consumption 
and specifying nominal annual heating load of a building. When the mean temperature is less 
than 65° Fahrenheit, the heating degree days are equal to the total number of hours that the 
temperature is less than 65° Fahrenheit for an entire year. 
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Delta T - A difference in temperature. Often used in the context of the difference between the design 
indoor temperature and the outdoor temperature. 

De minimis planned unit development - A type of common ownership. The owner not only owns the 
individual unit but has shared ownership interest in the common areas of the community. "De 
minimis" indicates a "minimal" amount of common area, usually less than 2% of total value. 
Large condominium developments with common areas, tennis courts, swimming pools, and other 
improvements do not qualify. 

Demand-side management (DSM) - Utility programs designed to control energy consumption on the 
customer's side of the meter. Such programs include conservation/energy efficiency, load 
management, fuel substitution, and load building. 

Density - The mass of a unit volume of a substance. 

Depletable energy sources - (1) Electricity purchased from a public utility; (2) energy obtained from 
burning coal, oil, natural gas, or liquefied petroleum gases. (See California Code of Regulations, 
Title 24, Section 2-5302.) 

Deposit - (1) A sum of money given to bind a sale of real estate, or (2) a sum of money given to assure 
payment or an advance of funds in the processing of a loan. Also known as Earnest money. 

Deposit receipt - A form used to accept the earnest money that binds an offer to purchase real property. 
In many transactions, the deposit receipt is included in the sales contract. 

Depreciation - A sum representing presumed loss in the value of a building or other real estate 
improvement resulting from age, physical wear, and economic or functional obsolescence. 

Developer - A person or entity who prepares raw land for building sites and sometimes builds on the 
sites. 

Diffuse radiation - Solar radiation, scattered by water vapor, dust, and other particles as it passes through 
the atmosphere, so that it appears to come from the entire sky. Diffuse radiation is higher on hazy 
or overcast days than on clear days. 

Direct expansion (refrigeration) - Any system that, in operation between an environment in -which heat 
is absorbed (heat source) and an environment into which unwanted heat is directed (heat sink) at 
two different temperatures, is able to absorb heat from the heat source at the lower temperature 
and reject heat to the heat sink at the higher temperature. The cooling effect is obtained directly 
from a fluid called a refrigerant that absorbs heat at a low temperature and pressure, and transfers 
heat at a higher temperature and higher pressure. 

Direct radiation - Radiation that has traveled a straight path from the sun, as opposed to diffuse 
radiation. 

Direct solar gain - Solar energy collected from the sun (as heat) in a building through windows, walls, 
skylights, etc. 

Directly conditioned space - See Conditional space, directly. 
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Discount - In loan origination, a discount refers to an amount withheld from loan proceeds or collected 
separately by a lender. In secondary market sales, a discount is the amount by which the sale 
price of a note is less than its face value. In both instances, the purpose is to adjust the yield 
upward, either in lieu of or in addition to interest. The rate or amount of discount depends on 
money market conditions, the credit of the borrower, and the rate or terms of the note. Borrowers 
are prohibited from paying discounts associated with VA mortgages, although they may be paid 
by any other party. Interest rates and discounts are now freely negotiable with respect to HUD­
FHA transactions. 

Discount point - Amount payable to the lending institution by the borrower or seller to increase the 
lender's effective yield. One point is equal to 1 %  of the loan. 

Dry-bulb temperature - A measure of the sensible temperature of air. 

Dual-duct system - A central plant heating, ventilating, and air conditioning (HVAC) system that 
produces conditioned air at two temperatures and humidity levels. The air is then supplied 
through two independent duct systems to the points of usage where mixing occurs. 

Dual-paned (double-glazed) - Two panes of glass or other transparent material. 

Duct - A passageway made of sheet metal or other suitable material used for conveying air or other gases 
at low pressures. 

Earnest money - A sum of money given to (1) bind a sale of real estate, or (2) assure payment or an 
advance of funds in the processing of a loan; a deposit. 

Easement - The right to the limited use of or enjoyment of land held by another. An easement is an 
interest in land-to enable sewer or other utility lines to be laid or to allow for access to a 
property. 

Economic life - The period of time over which the energy-saving measure may reasonably be expected 
to perform the function for which it was designed or intended without major renewal or overhaul. 

Economizer, air - A ducting arrangement and automatic control system that allows a heating, ventilating 
and air conditioning (HVAC) system to supply up to 1 00% outside air to satisfy cooling demands, 
even if additional mechanical cooling is required. 

Economizer, water - A system that is capable of cooling the air supply by direct evaporation, evaporative 
cooling, or both, even if additional mechanical cooling is required. 

Effective gross income (personal) - Normal annual income, including overtime, before deductions, that 
is regular or guaranteed. It may be from more than one source. Salary is generally the principal 
source, but other income may be significant and stable, and thus qualify. Effective gross income 
is used as the basis for borrower qualification by most conventional lenders and private mortgage 
insurers. 

Efficacy lighting - The ratio of light from a lamp to the electrical power consumed, including ballast 
losses, expressed as lumens per watt. (See California Code of Regulations, Title 24, 
Section 2-5302.) 
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Efficiency - The ratio of the useful energy delivered by a dynamic system (such as machine, engine, or 
motor) to the energy supplied to it over the same period or cycle of operation. The ratio is 
usually determined under specific test conditions. 

Electricity - A property of the basic particles of matter. A form of energy having magnetic, radiant, and 
chemical effects. Electric current is created by a flow of charged particles (electrons). 

Electric resistance heater - A device that produces heat through electric resistance. For example, an 
electric current is run through wire coil with a relatively high electric resistance, thereby 
converting the electric energy to heat, which can be transferred to the space by fans . 

. · ,  Electric radiant heating - A heating system in which electric resistance is used to produce heat that 

1 j 

radiates to nearby surfaces. There is no fan component to a radiant heating system. 

Elevation - (1) The height above sea level (altitude); (2) a geometrical projection, such as a building on 
a plane perpendicular to the horizon. 

Emissivity - The property of emitting radiation; possessed by all materials to a varying extent. 

Emittance - The emissivity of a material, expressed as a fraction. Emittance values range from 0.05 for 
brightly polished metals to 0.96 for flat black print. 

Endorsement - A writing on a negotiable instrument by which title to property mentioned therein is 
assigned and transferred. A notation added to an instrument after execution to change or clarify 
its contents. In insurance, coverage may be restricted or enlarged by endorsing a policy. In 
HUD-FHA loans, it is a notation formerly placed on the note and mortgage by HUD-FHA 
evidencing that the mortgage is insured under the National Housing Act. Although notes and 
mortgages are no longer actually "endorsed," the separate mortgage insurance certificate, when 
completed by HUD-FHA, serves the same purpose. See Mortgage insurance certificate. 

Energy - The capacity for doing work. Forms of energy include thermal, mechanical, electrical, and 
chemical. Energy may be transformed from one form into another. 

Energy budget - A requirement in the building energy-efficiency standards that a proposed building be 
designed to consume no more than a specified number of British thermal units (Btu), per year per 
square foot of conditioned floor area. 

Energy-efficiency measures - Items that reduce a home's consumption of utility-supplied energy, 
including measures such as insulation, low-emissivity windows, and renewable energy 
technologies such as passive solar design and solar domestic hot water systems. 

Energy-efficiency rating - A certification of a home's energy efficiency or a relative indication of its 
energy efficiency on a graduated scale. 

Energy-efficiency ratio (EER) - The ratio of cooling capacity of an air conditioning unit in British 
thermal units per hour to the total electric input in watts under specified conditions. (See 
California Code of Regulations, Title 20, Section 1602[c][6].) 

Energy-efficient mortgages (EEMs) - When a homeowner or home buyer applies for a home loan, at 
the time of purchase or refinance, he or she can roll the cost of needed energy improvements into 
the mortgage, amortizing the cost of the improvements over the life of the mortgage. 
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Energy-efficient mortgage program - The energy improvement programs of the VA, FHA, Fannie Mae, 
Freddie Mac, and the Farmers Home Administration. These are national programs that are 
available to all home buyers and homeowners at the time of purchase or refinance. 

Energy label - Label or sticker placed on the home's energy meter stating energy-efficiency rating of 
home. 

Energy management system - A control system (often computerized) designed to regulate the energy 
consumption of a building by controlling the operation of energy consuming systems such as the 
heating, ventilating and air conditioning (HVAC), lighting, and water heating systems. 

Energy rating - A designation of the relative efficiency of a property. In a larger sense, the rating would 
also include a prioritized energy improvement recommendation, estimates of energy and dollar 
savings, and documentation of efficiency and savings for the loan file if completed in conjunction 
with energy-efficient mortgages. 

Energy cost savings - The difference between a home whose energy costs are being measured and a 
comparable home with no energy-saving construction or improvement features. For an existing 
energy-inefficient home, it is the difference between the home as it exists and the home after it 
has received energy-saving improvements. 

Energy-saving construction or improvement features - Features that contribute to lowering of energy 
use in a residence. They include, but are not limited to the following: insulation, e.g., wall, 
ceiling, floor, slab, crawl, basement, window, door, etc.; air infiltration reduction, e.g., gaskets, 
caulking, weatherstripping, controlled mechanical ventilation, etc.; heating and cooling equipment, 
e.g., setback thermostats and high efficiency furnace, air conditioner, water heater, and fireplace; 
duct loss reduction; glazing, e.g., amount of glazing, R-value, solar fraction, solar orientation; and 
passive and active solar features. 

Energy-saving measure - Any device, equipment, material, process, construction method, system, 
structure, or combination thereof that will result in a reduction of energy usage when compared 
with conventional energy-related practice in the area of the project. 

Enthalpy - The quantity of heat necessary to raise the temperature of a substance from one point to a 
higher temperature. The quantity of heat includes both latent and sensible. 

Equal Credit Opportunity Act (ECOA) - A federal law that requires lenders and other creditors to make 
credit equally available without discrimination based on race, color, religion, national origin, age, 
sex, marital status, or receipt of income from public assistance programs. 

Equity - Net ownership; the difference between fair market value and current indebtedness, usually 
referred to as the owner's interest. 

Escrow - (1) A transaction in which a third party, acting as the agent for the buyer and seller, carries out 
instructions of both and assumes the responsibilities of handling all the paperwork and 
disbursement of funds in a transfer of title and mortgage loan transaction. Escrows may also be 
established for any purpose, at any time, for example, in the administration of funds set aside to 
effect a "buydown" agreement among seller, buyer, and lender. (2) Funds included in the monthly 
mortgage payments to accumulate amounts necessary to pay property taxes, insurance premiums, 
etc., in the future are held in escrow, but the lender often acts as the escrow agent, especially if 
the lender is a depository institution. 
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Escrow account - The segregated trust account in which escrow funds are held. The term is also used 
to describe the accounting of such funds·. 

Escrow agent - The person or organization having a fiduciary responsibility to both the buyer and the 
seller or other parties to see that the terms of the purchase/sale, loan, or other agreement are 
carried out 

Escrow analysis - The periodic examination of escrow accounts to determine if current monthly deposits 
will provide sufficient funds to pay tax, insurance, and other bills. 

Escrow arrangements - Procedures followed and agreements made in conjunction with establishing and 
scheduling disbursements from an escrow account. 

Escrow payment - That portion of a mortgagor's monthly payment held by the lender or servicer to pay 
for taxes, hazard insurance, mortgage insurance, lease payments, and other items as they become 
due. Known as impounds or reserves in some states. 

Evaporative cooling - Cooling by exchange of latent heat from water sprays, jets of water, or wetted 
material. 

Exceptional method - An approved alternative calculation method that analyzes designs, materials, or 
devices that cannot be adequately modeled using public domain computer programs. Exceptional 
methods must be submitted to and approved by the California Energy Commission. (See 
California Code of Regulations, Title 20, Section 1409[b]3.) Two examples of exceptional 
methods are the controlled ventilation crawl space (CVC) credit and the combined hydronic space 
and water heating method. 

Exfiltration - Air flow outward through a wall, building envelope, etc. 

Exhaust - Air removed deliberately from a space by a fan or other means, usually to remove contaminants 
from a location near their source . 

External load controls - Fixed or movable shading elements (i.e., awnings, wing walls, overhangs, eaves, 
shade screens, etc.) that control solar heat gain to exterior envelope components. 

External shading device - Any object that diminishes the intensity of solar radiation before it strikes the 
exterior surface of a building. 

Fan coil - A component of a heating, ventilating, and air conditioning (HVAC) system containing a fan 
and heating or cooling coil used to distribute heated or cooled air. 

Fannie Mae -Term commonly used in referring to the Federal National Mortgage Association. 

Farmers Home Administration (FmHA) - A government agency within the Department of Agriculture 
that operates under the Consolidated Farm and Rural Development Act of 1921 and Title V of the 
Housing Act of 1949. This agency provides financing to farmers and other qualified borrowers 
who are unable to obtain loans elsewhere. 

Federal Home Loan Bank Board (FHLBB) - A regulatory and supervisory agency for federally 
chartered savings institutions. It oversees the operations of the Federal Savings and Loan 
Insurance Corporation and the Federal Home Loan Mortgage Corporation. 
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Federal Home Loan Mortgage Corporation (FHLMC) - A quasi-government agency that purchases 
conventional mortgages in the secondary mortgage market from insured depository institutions and 
HUD-approved mortgage bankers. It sells mortgage participation certificates (PCs) secured by 
pools of conventional mortgage loans. Popularly known as Freddie Mac. 

Federal Housing Administration (FHA) - A division of the Department of Housing and Urban 
Development. Its main activity is the insuring of residential mortgage loans made by private 
lenders. It sets standards for construction and underwriting. FHA neither lends money, plans, nor 
constructs housing. 

Federal National Mortgage Association (FNMA) - A congressionally chartered corporation with private 
stockholders that purchases residential mortgages insured by FHA or guaranteed by VA, as well 
as conventional home mortgages. Popularly known as Fannie Mae. 

Fee simple - Fee ownership is the greatest estate one can hold in land. Ownership rights under fee simple 
include the right to dispose of the property or pass it on to one's heir. 

FHA value - The value established by FHA as the basis for determining the maximum mortgage that may 
be insured on a specific property. It includes the appraised value of the property and HUD-FHA 
estimate of closing costs. 

First-time home buyer- A person who has not purchased a home in three years. 

Fixed rate mortgage - A mortgage on which the interest rate is set for the term of the loan. 

Fluorescent lamp - A tubular electric lamp coated on its inner surface with phosphor and containing 
mercury vapor. Bombardment by electrons from a cathode in the lamp provides ultraviolet light 
that causes the phosphor to emit visible light either of a selected color or closely approximating 
daylight. 

Footcandle - A unit of illuminance on a surface that is I foot from a uniform point source of light of 1 
candle and is equal to 1 lumen per square foot. 

Forced air unit (FA U) - A central furnace equipped with a fan or blower that provides the primary means 
for circulation of air. 

Framing effects - The effect of framing (wood or metal studs, joists, beams, etc.) on the overall U-value 
of a wall, roof, floor; window or other building surface. Framing generally increases the U-value 
and decreases the R-value of insulated surfaces. 

Framing percentage - The area of actual framing in an envelope assembly. This percentage is used to 
calculate the overall U-value of an assembly. 

Freddie Mac - Term commonly used in referring to the Federal Home Loan Mortgage Corporation. 

Fuel blind - A rating system in which the energy fuel source is not specified. 

Fuel neutral - Rating system that factors in heating and cooling equipment efficiency without favoring 
one energy type or technology. 

Fuel source - Rating system that specifies a certain energy type of heating/cooling equipment. 
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Functional obsolescence - A reduction in value caused by changes in taste, overcapacity, or inadequacy. 
Examples are outdated kitchen fixtures and outmoded room arrangement. 

General lighting - Lighting designed to provide a substantially uniform level of illumination throughout 
an area, exclusive of any provision for special visual tasks or decorative effect. (See California 
Code of Regulations, Title 24, Section 2-5302.) 

Gift letter - A letter certifying to the underwriter that funds in an applicant' s account are truly a gift and 
need not be repaid. 

Ginnie Mae - Term commonly used in referring to the Government National Mortgage Association. 

Glazing - A covering of transparent or translucent material (typically glass or plastic) used for admitting 

light Glazing retards heat losses from re-radiation and convection . 

Government National Mortgage Association (GNMA) - A government corporation within the 
Department of Housing and Urban Development authorized to provide secondary mortgage 
financing primarily through the use of private capital. GNMA administers the mortgage-backed 
securities program that channels new sources of funds into residential financing through the sale 
of privately issued securities carrying a GNMA guaranty. 

Graduated payment mortgage (GPM) - A type of flexible payment mortgage in which the payments 
increase for a specified period of time and level off. 

Graduated rating programs - Rating programs that provide a relative indication of a home's energy 
efficiency on a variable scale selected by the sponsor . 

Greenhouse effect - The characteristic tendency of some transparent materials (such as glass) to transmit 
radiation with relatively short wavelengths (such as heat). This tendency leads to heat buildup 
within the space enclosed by such a material. 

Gross area - The area of a surface, including areas not belonging to that surface (such as windows and 
doors in a wall). 

Gross rent multiplier - A figure used to compare rental properties. It gives the relationship between the 
gross rental income and sales price. 

Hazard insurance - A contract whereby an insurer, for a premium, undertakes to compensate the insured 
for loss on a specific property due to certain hazards. 

Heat capacity - The amount of heat necessary to raise the temperature of a given mass 1 o. Heat capacity 

may be calculated by multiplying the mass by the specific heat. 

Heat gain - An increase in the amount of heat contained in a space, resulting from direct solar radiation, 
heat flow through walls, windows, roof, and other building surfaces, and the heat given off by 
people, lights, equipment, and other sources. 

Heat loss - A decrease in the amount of heat contained in a space, resulting from heat flow through walls, 
windows, roof, and other building surfaces, and from exfiltration of warm air. 
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Heat pump - An air-conditioning unit capable of heating by refrigeration, transferring heat from one 
(often cooler) medium to another (often warmer) medium, and that may or may not include a 
capability for cooling. 

Heat transfer - Flow of heat energy induced by a temperature difference. Heat flow through a building 
envelope typically from a heated or hot area to a cooled or cold area. 

Heating load - The rate at which heat must be added to a space in order to maintain the desired 
temperature within the space. 

Heating seasonal performance factor (HSPF) - A representation of the total heating output of a central 
air conditioning heat pump in British thermal units during its normal usage period for heating 
divided by the total electrical energy input in watt-hours during the same period, as determined 
using the test procedure specified in the California Code of Regulations, Title 20. Section 1603(c). 

Heating, ventilating, and air conditioning system (HV AC) - A system that provides heating, ventilating, 
and/or cooling within or associated with a building. 

Highest and best use - The use of land and/or improvements that is most likely to produce the greatest 
net return over a given period of time. 

Home energy rating system(s) (HERS) - HERS measure and rate on a scale the relative energy 
efficiency of any house, regardless of age, efficiency, or fuel use. The rating is based on the 
efficiency of the thermal envelope and the heating, ventilating, and air conditioning (HV AC) 
system and is obtained by on-site inspection and calculations. HERS calculations include 
estimates of annual energy performance and costs and recommendations for cost-effective energy­
efficiency improvements. 

HERS characteristics - (1) Designed to rate, on a scale, the relative energy efficiency of any house-new 
and existing, efficient and inefficient; (2) provides a rating based on efficiency of the thermal 
envelope, space heating and cooling efficiency, and water heating efficiency; (3) estimates annual 
costs; (4) recommends improvement measures; (5) is fuel neutral; (6) requires on-site inspections 
and quality control; (7) typically, is state sponsored (or approved) and third-party delivered; 
(8) has goal of providing voluntary, market-driven incentives to encourage increased efficiency; 
and (9) provides documentation that a house meets or exceeds a minimum standard for efficiency 
designated at a point on the scale. 

Home energy rater - The person trained and possibly certified to inspect a residence to collect all 
information needed to complete a home energy rating. 

Home inspector - A person or company who provides home inspection services for a fee. Currently such 
companies limit their inspections to an assessment of the structural and/or health and safety 
features of a building. 

Horsepower - Unit of power; work done at the rate of 745.7 watts. 
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Housing and Urban Development, Department of (HUD) - The Department of Housing and Urban 
Development was established by the Housing and Urban Development Act of 1965 to supersede 
the Housing and Home Finance Agency and give Cabinet status to the administration of the 
nation's housing and urban development programs. It is responsible for the implementation and 
administration of government housing and urban development programs. The broad range of 
programs include community planning and development, low-rent public housing, mortgage 
insurance for residential mortgages (FHA), equal opportunity in housing, and research and 
technology. 

Hydronic heating - A system that heats a space using hot water that may be circulated through a 
convection or fan coil system or through a radiant baseboard or floor system. 

HUD-code manufactured homes - Homes built to the Manufactured Home Construction and Safety 
Standards (MHCSS); commonly known as mobile homes. 

Impound - See Escrow payment and Escrow account. 

Incandescent lamp - An electric lamp consisting essentially of a glass or quartz bulb evacuated or filled 
with an inert gas in which a filament, commonly of tungsten, gives off light when it is heated to 
incandescence by an electric current. 

Income approach to value - The appraisal technique used to estimate real property value by capitalizing 
net income. 

Indemnify - To protect against loss or damage; insure. To make compensation to for loss or damage. 

Indirectly conditioned space - See Conditioned space, indirectly. 

Indoor air quality - Indoor environmental quality of a site. 

Infiltration - The uncontrolled inward leakage of air through cracks and gaps in the building envelope, 
especially around windows and doors. 

' 

Infiltration barrier - A waterproof material placed on the outside or the inside of exterior wall framing 
to restrict inward air leakage while permitting the outward escape of water vapor from the wall 
cavity. (See California Code of Regulations, Title 24, Section 2-5302.) 

Insolation - The total amount of solar radiation (direct, diffuse, and reflected) striking a surface exposed 
to the sky. 

Insulation, thermal - A material having a relatively high resistance of heat flow and used principally to 
retard heat flow. 

Insured loan - A loan insured by HUD-FHA or a private mortgage insurance company. 

Internal shading device - Any object on the interior side of a window that reduces the intensity of solar 
radiation reaching the living or working areas. Internal devices are much less effective at 
preventing heat gain than exterior shading devices. 

Investor - The holder of a mortgage or the permanent lender for whom the mortgage banker services the 
loan. Any person or institution that invests in mortgages. 
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Judgment - Final determination by a court of the rights and claims of the parties to an action. 

KBtu - 1000 Btu. 

Kilowatts (k W) - 1000 watt. 

Kilowatt-hour (kWh) - 1000 watt-hour. 

Latent cooling capacity - See Cooling capacity, latent. 

Latent heat - A change in the heat content that occurs without a corresponding change in temperature, 
usually accompanied by a change of state (as from liquid to vapor during evaporation). 

Latent load - The cooling load caused by moisture in the air. 

Latitude - The angular distance north or south of the equator, measured in degrees of arc. 

Leasehold - An estate or interest in an estate in real property held by virtue of a lease. A leasehold estate 
has a specific duration. Some states allow leases up to 99 years and consider a property without 
oral testimony. 

Lien - A legal hold or claim of one person on the property of another as security for a debt or charge. 
The right given by law to satisfy debt. 

Life-cycle cost - Amount of money necessary to own, operate, and maintain a building over its useful life. 

Lighting power density - Total lighting power consumption per unit area, typically measured in watts 
per square foot. 

Liquidity - The ability of an individual or business to quickly convert assets into cash without incurring 
a considerable cost. 

Load management programs - Programs that have the effect of reducing electric peak demands or 
shifting electric demand from the hours of peak demand to nonpeak time periods. 

Loan-to-value ratio (LTV) - (1) The relationship between the amount of the mortgage loan and the 
appraised value of the security, expressed as a percentage of the appraised value. (2) In HUD­
FHA transactions, the relationship between the amount of the mortgage loan and "FHA value," 
which is the sum of the appraised value of the property and the estimated closing costs. See also 
FHA value. 

Low-e - A special coating that reduces the emissivity of a window assembly, thereby reducing the heat 
transfer through the assembly. 

Lumen - A measure of the amount of light available from a light source equivalent to the light emitted 
by one candle. 

Lumen maintenance control - An electrical control device designed to vary the electrical consumption 
of a lighting system in order to maintain a specified illumination level. 
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Lumens/watt - A measure of the efficacy of a light fixture; the number of lumens output per watt of 
power consumed. 

Luminaire - A complete lighting system consisting of a lamp or lamps together with the part designed 
to distribute light, to position and protect the lamps and to connect the lamps to the power supply. 
(See California Code of Regulations, Title 20, Section 2-1602[i].) 

Lux - A unit of illumination equal to the direct illumination on a surface that is everywhere 1 meter from 
a uniform point source of 1 candle; a unit of illumination that is equal to 1 lumen per square 
meter. See also Footcandle. 

Manufactured house - See Modular house and Mobile home. 

Market approach to value - In appraising, the market value estimate is predicted upon actual prices paid 
in market transactions. It is a process of correlation and analysis of similar ·  recently sold 
properties. 

Market value - The most probable price that a property should bring in a competitive and open market 
under all conditions requisite to a fair sale, the buyer and seller each acting prudently and 
knowledgeably, and assuming the price is not affected by lender stimulus. 

� \ Mechanical systems - See Heating, ventilating, and air conditioning (HV AC) system. 
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Member, Appraisal Institute (MAl) - The highest professional designation awarded by the American 
Institute of Real Estate Appraisers. 

Mobile home - A factory-assembled residence consisting of one or more modules in which a chassis and 
wheels are an integral part of the structure and that can be made ready for occupancy without 
removing the chassis and/or wheels. See also Modular house. 

Model conservation standards - Energy-efficiency standards created by the Northwest Power Planning 
Council. 

Modular house - A factory-assembled residence built in units or sections, transported to a permanent site, 
and erected on a foundation. The term excludes mobile homes. See also Mobile home. 

Mortgage - A conveyance of an interest in real property given as a security for the payment of a debt. 
In its simplest form, the mortgage permits foreclosure if the debt is not paid, but the foreclosure 
is usually a judicial proceeding in court. After foreclosure, the property is then sold, usually by 
an officer of the court, to satisfy the debt. 

Mortgage discount - The difference between the principal amount of a mortgage and the amount it 
actually sells for. Sometimes called points, loan brokerage fee, or new loan fee. The discount 
is computed on the amount of the loan, not the sales price. 

Mortgagee - A person or firm to whom property is conveyed as security for a loan made by such a firm; 
a creditor. 
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Mortgage insurance certificate (MIC) - The certificate issued by HUDIFHA as evidence that the 
mortgage has been insured. This certificate is evidence that a contract of mortgage insurance 
exists between HUD/FHA and the lender, incorporating the HUDIFHA regulation identified in the 
certificate. 

Mortgage insurance premium (MIP) - The consideration paid by a mortgage for mortgage insurance 
either to HUD-FHA or to a private mortgage insurance (PMI) company. Although the premium 
is paid to the insurer by the lender, it is usually collected, in turn, from the borrower. 

Mortgager - The borrower or owner in a mortgage transaction who pledges property as a security for a 
debt. 

National/local threshold - That point on the uniform scale at which energy-efficient mortgage benefits 
kick in. This would be a national threshold if it is set nationally, a local threshold if it is set 
locally. 

Net worth - The value of all assets, including cash, less total liabilities. It is often used as an 
underwriting guideline to indicate credit worthiness and financial strength. 

Neutral third party - An individual or group that does not have any financial interest in the mortgage 
transaction. 

Nondepletable energy source - Energy that is n9t obtained from depletable energy sources. (See 
California Code of Regulations, Title 24, Section 2-5302.) 

Numerical rating - Energy-efficiency rating system based on a numerical scale. Numbers vary, but an 
example would be a scale of 1-100, where 100 is the best rating. 

Obsolescence - The loss of value due to reduced usefulness resulting from outmoded physical features, 
by becoming less suitable for use or by other economic influences. 

Occupancy sensor - A control device that senses the presence of a person in a given space, commonly 
used to control lighting systems in buildings. 

Origination fee - A fee or charge for the work involved in the evaluation, preparation, and submission 
of a proposed mortgage loan. Often improperly considered part of the discount. 

Originator - A person who solicits builders, brokers, and others to obtain applications for mortgage loans. 
Origination is the process by which the mortgage banker brings into being a mortgage secured by 
real property. 

Outside air - Air taken from outdoors and not previously circulated through the heating, ventilating, and 
air conditioning (HV A C) system. 

Orientation - The position of a building relative to the points of a compass. 

Overhang - Any horizontal projection that serves as a shading element for a window. 

Par - The principal amount of a mortgage with no premium or discount. 
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· Partial load - An electrical demand that uses only part of the electrical power available. (See California 
Code of Regulations, Title 24, Section 2-5342[e]2.) 

Pass/fail rating - A rating system in which an appraised home will "pass" if it meets or exceeds a 
predetermined level of energy efficiency. 

Passive solar gain - Solar energy that enters the building, providing heating and/or daylighting to the 
building. 

Passive solar system - A solar heating or cooling system that uses no external mechanical power to move 
the collected solar heat. 

Passive solar technologies - Technologies that combine architecture to benefit from solar radiation 
incidence on buildings for heating, cooling, and lighting, with good conservation techniques for 
the building envelope and energy-efficient equipment and controls. Passive solar technologies are 
typically sunspaces, direct gain systems, and thermal storage wall systems. 

Peak load - The highest electrical demand within a particular period of time. 

Percolation test - A test given to soil to determine its water seepage capacity when the use of a septic 
tank is being considered. Also called "perc test." 

Performance-based rating system - System that utilizes energy consumption data derived from past 
household utility bills to calculate an estimate of the property's  total annual energy use. 

Performance standard - An energy-efficiency standard that requires a building to meet a specified level 
of energy consumption, but does not require specific energy-efficiency features. 

Perm - The measurement of water vapor through different materials measured on perm-inch (mass of 
water vapor moving through a unit area in unit time). 

I . J Photocell - A device that produces an electric reaction to visible radiant energy (light). 
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Physical approach to value - An appraisal method whereby property value is derived by estimating the 
replacement cost of improvements, less estimated depreciation, plus estimated land value by use 
of market data. Synonymous with the cost of approach. 

Physical depreciation - The loss of value by real property resulting from wear and tear, disintegration, 
or action of the elements that can be either curable or incurable. 

Pipeline - Term used to express loan applications in process up until closing or until the mortgage is sold. 
Used when analyzing mortgage loan inventory and commitment coverage. 

PITI - Principal, interest, taxes, and insurance. 

PITI + E - A borrower qualification method that incorporates energy efficiency in the debt-to-income 
ratios by adding the energy operating cost for the candidate house to other elements of the housing 
expense . 
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PITI - ES - A  borrower qualification method that incorporates energy efficiency in the debt-to-income 
ratios by deducting the energy savings of the candidate house from other elements of the housing 
expense. 

PITI + ES - A borrower qualification method that incorporates energy efficiency in the debt-to-income 
ratios by adding energy savings to the allowed portion of gross income. Energy savings is added 
to the income portion of the debt-to-income ratio after gross income has been multiplied by the 
underwriting guideline allowed housing expense ratio. 

PITI ratio - The principal, interest, taxes, and insurance payment-to-income ratio used in mortgage­
lending decisions. 

Planned unit development (PUD) - (1) A comprehensive development plan for a large land area. It 
usually includes residences, roads, schools, recreational facilities, and service areas, plus 
commercial, office, and industrial areas. (2) A subdivision having lots of areas owned in common 
and reserved for the use of some or all of the owners of the separately owned lots. 

Plat (plot) - A map representing a piece of land subdivided into lots with streets, boundaries, easements, 
and dimensions shown thereon. It is usually recorded and made part of the public record. 

Plot plan - A layout of improvements on a site, including their location, dimensions, and landscapes. It 
is generally part of the architectural plan. 

Point - An amount equal to 1% of the principal amount of an investment or note. Loan discount points 
are a one-time charge assessed at closing by the lender to increase the yield on the mortgage loan 
to a competitive position with other types of investments. 

Positive cash flow - A situation in which the energy cost savings from an energy-efficiency improvement 
exceeds the payment for the improvement in a given time period. 

Premium - The amount, often stated as a percentage, paid in addition to the face value of a note or bond. 
The opposite of discount. Also, the charge for insurance coverage. 

Prescriptive standard - An energy-efficiency standard that specifies the energy-efficiency features that 
must be included in a building. 

Prescriptive systems - Systems that assign points to various energy design features, such as insulation, 
weather-stripping, etc., and rate the house according to the total number of accumulated points. 

Principal - The amount of debt, exclusive of accrued interest remaining on a loan. Before any principal 
has been repaid, the total loaned amount is the principal. 

Private mortgage insurance - Insurance written by a private company protecting the mortgage lender 
against loss occasioned by a mortgage default. 

Processing - The preparation of a mortgage loan application and supporting documents for consideration 
by a lender or insurer. 

Programmable controller - A device that controls the operation of electrical equipment (such as air 
conditioning units and lights) according to a preset time and schedule. 
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Qualifying ratio - Percentage ratios that compare the borrowers' anticipated monthly fixed housing 
expense and total monthly obligations to the borrowers' stable monthly gross income for the 
purpose of evaluating the likelihood of meeting expenses involved in homeownership. 

Quality assurance - A system of controls and actions that ensure and verify conformity (within agreed 
upon tolerance) to a set of values, norms, standards, or expectations established by a recognized 
authority. 

Radiant barrier - A device designed to reduce or stop the flow of radiant energy. 

Radiant energy - Energy transferred by the exchange of electromagnetic waves from a hot or warm 
object to one that is cold or cooler. Direct contact with the object is not necessary for the heat 
transfer to occur. 

Rater - A person trained and certified to complete energy ratings of buildings under an approved rating 
system. 

Rating - A designation of a specific home on a rating scale designed to communicate its level of energy 
efficiency. 

Rating tool - A certified procedure for calculating total annual energy consumption and costs of a home 
and for assigning a rating that establishes how the efficiency of a given home compares to the 
efficiency of all other homes. 

Ratio increase - The process of increasing the standard debt-to-income ratio in the mortgage transaction 
by an incremental addition based on favorable financial attributes of a particular borrower. 

Real Estate Settlement Procedure Act (RESPA) - A federal law that requires lenders to provide home 
mortgage borrowers in advance with information of known or estimated settlement costs. RESPA 
also limits the amount lenders may require to be held in escrow for real estate taxes and insurance, 
requires the disclosure of known settlement costs to both buyers and sellers by the person 
conducting the settlement, and outlaws certain referral fees. 

Recool - The sensible cooling of air that has been previously heated by heating, ventilating, and air 
conditioning (HVAC) systems serving the same building. (See California Code of Regulations, 
Title 24, Section 2-5302.) 

Recovered energy - Energy utilized from an energy system that would otherwise be wasted. (See 
California Code of Regulations, Title 24, Section 2-5302.) 

Recovery efficiency (thermal efficiency) - In a water heater, a measure of the percentage of heat from 
the combustion of gas that is transferred to the water as measured under the specified test 
conditions. (See California Code of Regulations, Title 20, Section 1602[f][7].) 

Refinancing - The repayment of a debt from the proceeds of a new loan using the same property as 
security. 

Reflectance - The ratio (expressed as a percentage) of the amount of light reflected by a surface 
perpendicular to the glass. The light that is not reflected is either absorbed by the material or 
transmitted through it. 
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Refrigerant - A fluid such as freon that is used in cooling devices to absorb heat from surrounding air 
or liquids as it evaporates. 

Registered Mortgage Underwriter (RMU) - A professional designation awarded by the National 
Association of Review Appraisers and Mortgage underwriters in recognition of significant skills 
and experience in underwriting mortgage loans. 

Reheat - The heating of air that has been previously cooled either by mechanical refrigeration or 
economizer cooling systems. 

Remodeling - Additions, modernization. 

Renewable energy technologies - The use of, as resources, the energy inherent in sunlight and the direct 
and indirect results of its impact on our planet (photons, wind, falling water, temperature 
differentials, and plant matter), gravitational .forces (the tides), and the Earth's heat. These 
technologies at the sites of homes tend to be limited to: passive solar space heating, cooling, and 
lighting; solar water heating; active solar space heating; photovoltaic generation of electricity; 
biofuel appliances; and wind generation of electricity. 

Renovation - Major rebuilding of existing building. 

Representative structure - A building or facility similar in all ways to the proposed or existing building 
or facility with the exception that conventional energy-related practice has been substituted for the 
proposed energy-saving measures. 

Reproduction cost - The money required to reproduce the building using the same or equivalent 
materials, design, and construction methods, less an allowance for depreciation; an element of 
the cost approach method of appraisal. 

Residential buildings energy conservation - To institutionalize energy costs and savings into the decision 
process for home buying, selling, appraising, lending, and remodeling. 

Resistance, thermal - The reciprocal of thermal conductance. See also R-value. 

Resource value - Extent to which energy efficiency and load management programs reliably reduce 
utilities' fuel and/or capacity needs. 

Retrofit - A modification to an existing building. An energy retrofit is a retrofit that affects the energy 
performance of the building. 

Return on investment (ROI) - Value of an energy-saving measure during its economic life. 

Risk - Two kinds of risk are recognized by the mortgage lending community: (1) underwriting risk-the 
degree of probability of default by a borrower; and (2) default risk-the amount or quantity of 
loss due to default or nonpayment. 

R-value - A unit of thermal resistance used for comparing insulating values of different material. The 
higher the R-value of a material, the greater its insulating properties and the slower the heat flows 
through it. 

188 

n t . J. lo '  

U. ' ' 

n J 



I 
\ 

I 
l 

I ) 

I 
_ . / 

Sales contract - A deliberate written agreement between competent parties stating terms and conditions 
of sale. 

Scaled HERS - A system that uses a scale of energy efficiency designed to rank any given home against 
other homes in the area. Nonscaled HERS, often called certification or prescriptive programs, use 
one or more benchmarks of energy efficiency instead of a continuous scale. Some HERS combine 
both-using a scale to rate the home and some designation or label linked to a few specific 
thresholds on the scale. 

Scoring system - A rating system in which points can be obtained for particular levels of various energy­
efficiency features. 

Seasonal efficiency (SE) - A measure of the percentage of heat from the combustion of gas and from 
associated electrical equipment transferred to the space being heated during a year under specified 
conditioned. (See California Code of Regulations, Title 20, Section 1602[e] [11 ] .) 

Seasonal energy-efficiency ratio (SEER) - The total cooling output of a central air conditioning unit in 
British thermal units during its normal usage period for cooling divided by the total electrical 
energy input in watt-hours during the same period, as determined using specified federal test 
procedures. (See California Code of Regulations, Title 20, Section 1602[c] [l l].) 

Seasoned loans - Mortgage loans that are of a certain age. Some investors require that loans be 1 or 2 
years old prior to purchase. 

Secondary mortgage market - A system whereby lenders and investors buy existing mortgage or 
mortgage-backed securities and in doing so provide greater availability of funds for additional 
mortgage lending by banks, mortgage bankers, and savings and loan associations. 

Sensible cooling capacity - See Cooling capacity, sensible. 

Sensible heat - Heat that results in a temperature change. 

Setback thermostat - See Thermostat, setback. 

Shade screen - A screen affixed to the exterior of a window or other glazed opening designed to reduce 
the solar radiation reaching the glazing. 

Shading - (1) The protection from heat gains due to direct solar radiation; (2) Shading is provided by 
(a) permanently attached exterior devices, glazing materials, adherent materials applied to the 
glazing, or an adjacent building for nonresidential buildings, hotels, motels and high-rise 
apartments, and by (b) devices affixed to the structure for residential buildings. (See California 
Code of Regulapons, Title 24, Section 2-5302.) 

Shading coefficient - The ratio of solar heat gain through a specific glazing system to the total solar heat 
gain through a single layer of clear, double-strength glass. 

Shell area - The area of those elements of the building that form the interface between the outside and 
inside of the building. 

Shipping - Preparing and sending the complete package of mortgage documents to the investor. 
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Side fins - Vertical shading elements mounted on either side of a glazed opening that blocks direct solar 
radiation from the lower, lateral portions of the sun's path. 

Site-built home - Homes built on-site, including modular, sectional, panelized, and precut homes. 

Site energy - The energy consumed at a building location or other end-use site. 

Site-specific rating system - Systems that are actually computer programs based upon a computer 
simulation that represents heat transfer in a specific residential structure within a defined climatic 
region. 

Skylight - Any opening in the roof surface that is glazed with a transparent or translucent material. (See 
California Code of Regulations, Title 24, Section 2-5302.) 

Sky temperature - The equivalent temperature of the clouds, water vapor, and other atmospheric elements 
that make up the sky in which a surface can radiate heat. 

Society of Real Estate Appraisers (SREA) - The society awards the following professional designations: 
Senior Residential Appraiser (SRA); Senior Real Property Appraiser (SRPA); and Senior Real 
Estate Analyst (SREA). 

Solar collector - A component of an active or passive solar system that absorbs solar radiation to heat 
a transfer medium which, in turn, supplies heat energy to the space or water heating system. 

Solar heat gain - Heat added to a space due to transmitted and absorbed solar energy. 

Solar heat gain factor - An estimate used in calculating cooling loads of the heat gain due to transmitted 
and absorbed solar energy through 118-inch-thick clear glass at a specific latitude, time, and 
orientation. 

Solar radiation - Electromagnetic radiation emitted by the sun. 

Source energy - All the energy used in delivering energy to a site, including power generation, 
transmission, and distribution losses, to perform a specific function such as space conditioning, 
lighting, or water heating. Approximating 3 watts (or 10.239 Btu) of energy is consumed to 
deliver 1 watt of usable electricity. 

Specific heat - In heat units, the quantity of heat, in British thermal units, needed to raise the temperature 
of 1 pound of material 1 o Fahrenheit. 

Stakeholders - Groups or individuals essential to the formation and implementation of a program and 
directly affected by its outcome. 

Standby loss - A measure of the losses from a water heater tank. When expressed as a percentage, 
standby loss is the ratio of heat loss per hour to the heat content of the stored water above room 
temperature. When expressed in watts, standby loss is the heat lost per hour, per square foot of 
tank surface area. (See California Code of Regulations, Title 20, Section 1602[e][13].) 

Star rating approach - Rating system in which stars are given to reflect energy efficiency of a home. 
For example, a rating of four stars on a scale of one to four stars represents the best rating 
possible. 
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Steady-state efficiency - A performance rating for the space heaters; a measure of the percentage of heat 
from combustion of gas that is transferred to the space being heated under specified steady-state 
conditions. (See California Code of Regulations, Title 20, Section 1602[f] [6] .) 

Storage-type water heater - A water heater that heats and stores water at a thermostatically controlled 
temperature for delivery on demand. (See California Code of Regulations, Title 20, Section 
1602[f] [6].) 

Stretch mortgages - Enhanced qualification ratios. 

Study period - The period of time equal to economic life of the energy-saving measure or 25 years, 
whichever is shorter. 

Submetering - Breaking down the utility metering of a building to determine the proportionate energy 
use of specific building systems and appliances. 

Survey - A measurement of land, prepared by a registered land surveyor, showing the location of the land 
with reference to known points, its dimensions, and the location and dimensions of any 
improvement. 

Surveyor's certificate - A formal statement signed, certified, and dated by a surveyor giving the pertinent 
facts about a particular property and any easements or encroachments affecting it. 

Sweat equity - Equity created in a property by the performance of work or labor by the purchaser or 
borrower. It directly increases the value of the property. 

System - A combination of equipment and/or controls, accessories, interconnecting means, and terminal 
elements by which energy is transformed to perform a specific function, such as climate control, 
service water heating, or lighting. (See California Code of Regulations, Title 24, Section 2-5302.) 

System program - A program that provides a certification for homes meeting an energy-efficiency 
standard or a rating of a home's relative energy efficiency. 

Task lighting - Lighting designed specifically to illuminate one or more task locations, and generally 
confined to those locations. (See California Code of Regulations, Title 24, Section 2-5302.) 

Temperature - Degree of hotness or coldness measured on one of several arbitrary scales based on some 
observable phenomenon (such as the expansion of mercury). 

i Term - The period of time between the commencement date and the termination date of a note, mortgage, 

j legal document, or other contract. 

Therm - 100,000 British thermal units (Btu). 

Thermal break (thermal barrier) - An element of low heat conductivity placed in such a way as to 
reduce or prevent the flow of heat. Some metal framed windows are designed with the thermal 
breaks to improve their overall thermal performance. 
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Thermal energy storage - A technology that lowers the amount of electricity needed for comfort 
conditioning during utility peak load periods. A building's thermal energy storage system might, 
for example, use off-peak power to make ice or chill water at night, later using the ice or chilled 
water in a power saving process for cooling during the day. See also Thermal mass. 

Thermal envelope - The building's shell-walls, foundation, floors, ceiling, windows, doors, and roof. 

Thermal mass - A material used to store heat, thereby slowing the temperature variation within a space. 
Typical thermal mass materials include concrete, masonry, brick, tile and mortar, water and rock, 
or other materials with high heat capacity. 

Thermostat - An automatic control device designed to be responsive to temperature and typically used 
to maintain set temperatures by cycling the heating, ventilating, and air conditioning (HVAC) 
system. 

Thermostat, setback - A device containing a clock mechanism, which can automatically change the 
inside temperature maintained by the heating, ventilating, and air conditioning (HVAC) system 
according to a preset schedule. The heating or cooling requirements can be reduced when a 
building is unoccupied or when occupants are asleep. (See California Code of Regulations, 
Title 24, Section 2-5352[h] .) 

Title - The evidence of the right to or ownership in property. In the case of real estate, the documentary 
evidence of ownership is the title deed that specifies in whom the legal estate is vested and the 
history of ownership and transfers. Title may be acquired through purchaser, mortgagee, or 
otherwise. 

Title insurance policy - A contract by which the insurer, usually a title insurance company, agrees to pay 
the insured a specific amount for any loss caused by defects in title to real estate, wherein the 
insured has an interest as purchaser, mortgagee, or otherwise. 

Title search - An examination of public records, laws, and court decisions to disclose the past and current 
facts regarding ownership of a real estate. 

Ton of cooling - A useful cooling effect equal to 12,000 Btu hours. 

Townhouse - A residential unit on a small lot that has coincidental exterior limits with other similar units. 
Title to the unit and its lot is vested in the individual buyer with a fractional interest in common 
areas, if any. Sometimes called a "row house." 

Transmission - Heat transferred per unit of time; in thermodynamics, a general term for heat travel. 

Transmittance - The time rate of heat flow per unit area under steady conditions from the air (or other 
fluid) on the warm side of a barrier to the air (or fluid) on the cool side, per unit temperature 
difference between the two sides. 

UA - A measure of the amount of heat that would be transferred through a given surface or enclosure 
(such as a building envelope) with a 1 o Fahrenheit temperature difference between the two sides. 
The UA is calculated by multiplying the U-value by the area of the surface (or surfaces). 
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Unconditioned space - A  space that is neither directly nor indirectly conditioned space, which can be 
isolated from conditioned space by partitions and/or closeable doors. (See California Code of 
Regulation, Title 24, Section 2-5302.) 

Underwriting - The analysis of risk and the matching of it to an appropriate rate and term. Underwriting 
involves an analysis of the property, as revealed in the appraisal report, as acceptable and adequate 
security for the loan and an analysis of the borrower's ability and probable willingness to repay 
the loan. Risk may also be affected by other factors, such as loan-to-value ratios, the presence 
or absence of mortgage insurance, etc. 

Unifonn - Common, standardized, with no variations in material characteristics. 

Unifonn Commercial Code (UCC) - A comprehensive law regulating commercial transactions. It has 
been adopted, with modifications, by most states. 

Utility audit - A formal review of a house's energy use conducted by a utility company representative, 
with recommendations for energy-efficiency measures, such as weatherstripping, caulking, and 
insulation. 

U-value (coefficient of heat transmission) - The rate of heat loss, in British thermal units per hour, 
through a square foot of a surface (wall, roof, door, or other building surface) when the difference 
between the air temperature on either side is 1 o Fahrenheit. The U-value is the reciprocal of the 
R-value. 

Valuation - Estimation of value or price though appraisal. 

Value-in-use - The value of an economic good to its owner/user/inventor based upon its expected 
productivity or savings. 

Vapor barrier - A material with a permanence of one perm or less which provides resistance to the 
transmission of water vapor. (See California Code of Regulations, Title 24, Section 2-5302.) 

Variable air volume system (VA VS) - A  mechanical heating, ventilating, and air conditioning (HVAC) 
system capable of serving multiple zones, which controls the temperature maintained in a zone 
by controlling the amount of heated or cooled air supplied to the zone. 

Ventilation - The process of supplying or removing air by natural or mechanical means to or from any 
space. Such air may or may not have been conditioned or treated. 

Verification of employment (VOE) - A form that requests and secures verifications of the applicant's 
current or former employment. VA Form 26-8497, HUD Form 6233/92004-g, and Fannie Mae 
Form 1005 are typically used for verification of employment. 

Veterans Administration (VA) - An independent agency of the federal government created in 1930. The 
Servicemen's Readjustment Act of 1944 authorized the agency to admitiister a variety of benefit 
programs designed to facilitate the adjustment of returning veterans to civilian life. The VA home 
loan guaranty program is designed to encourage lenders to offer long-term, low-downpayment 
mortgages to eligible veterans by guaranteeing the lender against loss. VA losses, if any, are paid 
with the appropriated funds. 
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Visible light transmittance - The ratio of visible light transmitted through a substance to the total visible 
light incident on its surface. 

Water heater - An appliance for supplying hot water for purposes other than space heating or pool 
heating. (See California Code of Regulations, Title, 20, Section 1602[t][8].) 

Water table - Distance from the ground surface to a depth at which natural groundwater is found. 

Watt - A unit of measure of electric power at a point in time, as capacity or demand. 

Watt-hour - One watt of power expended for 1 hour. 

Weatherization - Retrofitting a house's envelope with basic energy-efficiency measures, such as 
weatherstripping, caulking, and insulation. 

Weatherstripping - Specially designed strips, seals, and gaskets installed around doors and windows to 
limit air leakage. 

Wet-bulb temperature - The temperature at which water, by evaporating into air, can bring the air to 
saturation at the same temperature. Wet-bulb temperature is measured by a wet-bulb 
psychrometer. 

Whole-house fan - A system capable of cooling a house by exhausting a large volume of warm air when 
outside air is cool. 

Wraparound mortgage - A refinancing technique involving the creation of a subordinate mortgage that 
includes the balance due on the existing mortgage(s) plus the amount of the' secondary or junior 
lien. 

Yield - In real estate, the term refers to the effective annual amount of income being accrued on an 
investment; expressed as a percentage of the price originally paid. 

Zonal control - A method of designing and controlling the heating, ventilating, and air conditioning 
(HVAC) system of a residence so that living areas can be maintained at a different temperature 
than sleeping areas, using independent setback thermostats. If specific requirements are met, zonal 
control can earn a credit toward compliance with building energy efficiency standards. 

Zone - (1) In the context of a heating, ventilating, and air conditioning (HVAC) system: a space or 
group of spaces served by an HVAC system or portion of an HVAC system controlled by a single 
thermostat or other control device; (2) A space or group of spaces within a building with 
sufficiently similar comfort conditioning requirements so that comfort conditions can be 
maintained throughout by a single control device. (See California Code of Regulations, Title 24, 
Section 2-5302.) 

Zoning - The act of city or county authorities specifying the type of use to which a property may be put 
in specific areas. 
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