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PREFACE 

This volume contains the descriptions of programs contained III Volume I of our 

main report: Plannz'ng Jor an Energy-EJficz'ent Future: The Experz'ence Wz'th Imple

mentz'ng Energy Conservatz'on Programs For New Resz'dentz'al and Commercial Build

z'ngs (LBL-25525). The programs are listed by program number in Table A-I and by 

program category in Table A-2. 
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Table A-I. Energy conservation programs for new buildings: by program number. 

Program # Name of Program Sponsor Program Features (V = Primary Feature) 

TD DP DI UR LL RL EA DT DA TC 
Residential 

. Programs 

RES-I Resid. New Construction SMUD • • • V 
RES-2 Passive Solar Home SMUD • V 
RES-3 Energy Value Home NE Utilities • V 
RES-4 Energy Saver Home TVA • V • • RES-S . Super Energy-Efficient (R-2000) Home EM&R (Canada) V • • • 
RES-6 Energy-Efficient Mortgage Pilot Pgm ASE • V • 
RES-7 Energy Efficient Home Salt River Project V 
RES-8 Thermal Crafted Home Owens-Corning V • • 
RES-9 Super Good Cents BPA • V • • • RES-lO Energy Conservation Home PG&E • V • RES-ll Conservation Rate Discount Carolina P&L V • RES-12 Residential Conservation Rate Duke Power V 
RES-13 Residential Service Conserv Rate So. Carolina E&G V • RES-14 Super Saver Award Florida Power • • V 
RES-IS Proposed Hookup Charge Maine PUC V 
RES-16 Energy Efficient Home New England Electric • • V • 
RES-17 Design Assistance Va. Dept. Energy • V 
RES-18 Energy Efficient Home Award Nevada Power V 
RES-19 Energy Efficient Bldg Design Competition EEBA V 
RES-20 Cut Home Energy Costs Loan Pgm. Manitoba E&M V 
RES-21 Energy-Efficient Construction So. Dakota HA • • - V • • 
RES-22 Energy-Efficient Home Proj of Oregon BPA V • • • • 
RES-23 Residential Stds. Demo. Pgm BPA V • • • • 
RES-24 Residential Constr. Demo. Pgm BPA V • • • • 
RES-2S Energy Efficient Housing Demo. Minn. HFA V • • • • 
RES-26 Denver Metro Home Bldrs.' Pgm SERI • V • • • RES-27 Superinsulated Housing Demo. St. Louis V • • • 
RES-28 Energy Efficient Housing Demo. Baltimore DHCD V • • • 
RES-29 Energy Saver Manufactured Home Award Arkansas P &L • V 
RES-3D Affordable Comfort in ManuC. Housing NCAEC V • 

Key to Features: 

TD = Technology Demonstration Site(s) DI = Direct Incentives LL = Low-interest Loans EA = Energy Awards DA = Design Assistance 
DP = Demonstration Program UR = Utility Rates RL -= Rating & Labeling DT = Design Tools TC = Training, Compliance, 

& Hookup Fees & Quality Control 



Table A-I Continued. Energy conservation programs ror new buildings: by program number. 

Program # Name or Program 

Residential 
Programs 

RES-31 SolarSave Program 
RES-32 Resid. Constr. Demo. Manu! Housing Prj. 
RES-33 Energy-Qualified (EQ) Home 
RES-34 Alaska Craftsman Home 
RES-3S Bldg. Industries Short Course 
RES-36 Class B Passive Solar Perf. Eva!. Pgm. 
RES-37 Resid. Solar Access Protection 

Commercial 
Programs 

COM-l Architect and Engr Energy Award 
COM-2 Energy Conservation Design Award 
COM-3 Energy Award 
COM-4 Commercial & Industrial Awards 
COM-5 Low-Energy Bldg. Design Award 
COM-6 New Construction Energy Design Assistance 
COM-7 Good Cents Commercial 
COM-8 Good Cents New Commercial 
COM-9 Energy Edge 
COM-lO Energy Smart Design Assistance Pgm 
COM-II Design Assistance for New Commercial 
COM-I2 Technical Assistance 
COM-I3 New Construction Rebate Pgm. 
COM-I4 Energy Conscious Construction 
COM-IS Lighting Code Compliance Training 
COM-I6 Passive Solar Nonres. Bldgs. 
COM-17 Solar in Federal Bldgs. Demo. 
COM-I8 Whole-Bldg. Energy Design Targets 
COM-19 General Design Criteria 
COM-20 Daylighting and Thermal Analysis 
COM-2I New Construction Incentive 

Key to Features: 
TD = Technology Demonstration Site(s) 
DP = Demonstration Program 

<f# , A. 

Sponsor 

Maine OER 
BPA 
Owens-Corning 
Alaska DCRA 
Ariwna Energy Dept. 
DOE 
Nampa (Idaho) 

Penn. P&L 
Florida PoweL 
ASHRAE 
Edison Electric 
EM&R (Canada) 
TVA 
So. Electric 
PSC of Oklahoma 
BPA 
BPA 
Washington State 
SMUD 
PG&E 
NE Utilities 
OSU Extension 
DOE 
DOE 

DOE/PNL 
DOE 
SCE 
Palo Alto 

~ 

DI = Direct Incentives 
DR = Utility Rates 

& Hookup Fees 

Program Features (V = Primary Feature) 

TD DP DI DR LL RL EA DT DA TC 

V • 
V • • • • • • 

• V • 
V • 
V 

V • 
• • • • -

V 
V· 
V 
V 
V 
• • V • 

V • • • 
• V • • • 

• V • • • • • 
• • • • • • V • 

• • • V • 
• V 
V • • 

• V 
• • . • V 

• V • • • 
V • 

V 
V 

• • V 
V 

LL = Low-interest Loans EA = Energy Awards DA = Design Assistance 
RL = Rating & Labeling DT = Design Tools TC = Training, Compliance, 

& Quality Control 

\: 9: 
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Table A-I Continued. Energy conservation programs ror new buildings: by program number. 

Program # Name or Program Sponsor Program Features (V = Primary Feature) 

TD DP DI UR LL RL EA DT DA TC 

I Resid.jComm. 
Programs 

RESjCOM-I Design Assistance for New Bldgs San Antonio • V 
RESjCOM-2 Solar Design Strategies PSIC . • V 
RES/COM-3 Passive Solar Manufactured Bldgs. DOE/SERI • V • • 
RES/COM-4 Calif. 's Conservation Stds. (Title 24) Calif. Energy Comm. • • V 
RES/COM-oS Fla. Energy Code and Mktng. Pgm Fla. Energy Office • • V 
RES/COM-6 Whole Bldg. Performance Stds. DOE • 
RES/COM-7 Energy Conservation Awards Owens-Corning . V 
RES/COM-8 Code Adoption Demo, Early Adopter BPA • V • • 

& Northwest Energy Code Pgms. 
RES/COM-9 Tacoma's Early Adopter Pgm Tacoma • V • • • • 
RES/COM-1O Milton Keynes Energy Park Demo. Milton Keynes (England) • • • 
RES/COM-ll Saint Paul Energy Park Saint Paul 

Key to Features: 
TD = Technology Demonstration Site(s) 

. 
DI = Direct Incentives LL = Low-interest Loans EA = Energy Awards DA = Design Assistance 

DP = Demonstration Program UR = Utility Rates RL = Rating & Labeling DT = Design Tools TC = Training, Compliance, 

& Hookup Fees & Quality Control 
--- --- -- ---



Table A-I Continued. Energy conservation programs ror new buildings: by program number. 

ASE 

ASHRAE 

BPA 

DCRA 

DHCD 
DOE 

E&G 
E&M 
EEBA 
EM&R 
HA 
HFA 
NCAEC 
OER 
OSU 
PG&E 

PNL 
P&L 
PSC 
PSIC 
PUC 
SCE 
SERI 

SMUD 
TVA 

(-

Key to Sponsors 

Alliance to Save Energy 

American Society of Heating, Refrigerating, and 
Air-Conditioning Engineers, Inc. 

Bonneville Power Administration 

Department of Community and Regional Affairs 

Department of Housing and Community Development 
US Department of Energy 
Electric and Gas 

Energy and Mines 

Energy Efficient Building Association 
Energy, Mines and Resources 
Housing Agency. 

Housing Finance Agency 

North Carolina Alternative Energy Corporation 
Office of Energy Resources 
Oregon State University 

Pacific Gas and Electric Company 
Pacific Northwest Laboratories 
Power and Light 
Public Service Company 

P3-'<Sive Solar Industries Council 
Public Utilities Commission 
Southern California Edison 
Solar Energy Research Institute 

Sacramento Municipal Utility District 
Tennessee Valley Authority 

-~ < -"! 
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Table A-2. Energy conservation progra.ms rornew buildings: by program reature •. 

Name or Program Sponsor Program Featllres (V = Primary Feature) Program # 

TD DP DI UR LL RL EA DT DA TC 
Technology Demonstrations 

Energy-Efficient Home Proj of Oregon BPA V • • • • RES-22 
Residential Stds. Demo. Pgm BPA V • • • • RES-23 
Residential Constr. Demo. Pgm BPA V • • • • RES-24 
Energy Efficient Housing Demo. Minn. HFA V • • • • RES-2S 
Superinsulated Housing Demo. St. Louis V • • • RES-27 
Energy Efficient Housing Demo Baltimore DHCD V • • • RES-28 
~esid Constr. Demo. Manu!. Housing Prj BPA V • • • • • • RES-32 
Class B Passive Solar Perf. Eva!. Pgm DOE V • RES-36 
Solar in Federal Bldgs. Demo DOE V • COM-17 

Demonstration Programs 
Denver Metro Home Bldrs.' Pgm SERI • V • • • RES-26 
Affordable Comfort in Manu!. Housing NCAEC V • RES-30 
SolarSave Program Maine OER V • RES-31 
Energy Edge BPA • V • • • • • COM-9 
Passive Solar Nonres B1dgs DOE • V • • • COM-16 
Passive Solar Manufactured Bldgs DOE/SERI • V • • RES!COM-3 
Code Adoption Demonstration, Early BPA • V • • RES/COM-8 

Adopter & Northwest Energy Code Pgms 
Tacoma's Early Adopter Pgm Tacoma • V • • • • RES/COM-9 

Direct Incenti:":e Programs 
New Construction Rebate Pgm. PG&E V • • COM-13 
New Construction Incentive Palo Alto V COM-21 

Utility Rates and Hookup Fees 
Conservation Rate Discount Carolina P&L V • RES-ll 
Residential Conservation Rate Duke Power V RES-12 
Residential Service Conserv. Rate So. Carolina E&G V • RES-13 
Proposed Hookup Charge Maine PUC V RES-IS 

Key to Features: 
TD = Technology Demonstration Site(s) DI = Direct Incentives LL = Low-interest Loans EA = Energy Awards DA = Design Assistance 
DP == Demonstration Program UR = Utility Rates & Hookup Fees RL = Rating & Labeling DT = Design Tools TC = Training, Compliance, 

& Quality Control 



Table A-2 Continued. Energy conservation programs ror new buildings: by program reature. 

Name of Program Sponsor Program Features (V = Primary Feature) Program "" 

TD I I)P DI UR LL RL EA DT DA TC 
Reduced Loans and Loan Qualifications 

Energy-Efficient Mort.gage Pilot Pgm ASE • V • RES-6 
Cut Home Energy Costs ~oan Pgm Manitoba E&M V RES-20 
Energy-Efficient Const.ruction So Dakota HA • • V • • RES-2l 

Energy Rating and Labeling 
Energy Value Home NE Utilities • V RES-3 
Energy Saver Home TVA • V • • RES-4 
Super Energy-Efficient (R-2000) Home EM&R (Canada) V • • • RES-S 
Energy Efficient Home Salt River Project V RES-7 
Thermal Crafted Home Owens-Corning V • • RES-S 
Super Good Cents BPA • V • • • RES-9 
Energy Conservation Home PG&E • V • RES-lO 
Super Saver Award Florida Power • • V RES-14 
Energy Efficient Home Award Nevada Power V RES-IS 
Energy Saver Manufactured Home Award Arkansas P&L • V RES-29 
Energy-Qualified (EQ) Home Owens-Corning • V • RES-33 
Good Cents Commercial So. Electric V • • • COM-7 
Good Cent<: New Commercial PSC of Oklahoma • V • • • COM-S 

Energy Award Programs 
Energy Efficient Bldg. Design Competition EEBA V RES-19 
Architect and Engr Energy Award Penn P&L V COM-I 
Energy Conservation Design Award Florida Power V COM-2 
EnergyAward ASHRAE V COM-3 
Commercial & Industrial Awards Edison Electric V COM-4 
Low-Energy Bldg Design Award EM&R (Canada) V COM-S 
Energy Conservation Awards Owens-Corning V RES/COM-7 

Professional Guidelines 
Whole Bldg. Performance Stds. DOE · • RES/COM-6 

Key to Features: 
TD = Technology Demonstration Site(s) DI = Direct Incentives LL = Low-interest Loans EA = Energy Awards DA = Design Assistance 
DP ':= Demonstration Program UR = Utility Rates & Hookup Fees RL = Rating & Labeling DT = Design Tools TC = Training, Compliance, 

& Quality Control 

(' ;f t.: < 
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Table A-2 Continued. Energy conservation programs for new buildings: by program feature. 

Name of Program Sponsor Program Features (V = Primary Feature) Program # 

TD DP DI UR LL RL EA DT DA TC 
Design Tool Programs 

Energy Efficient Home New England Electric • • V • RES-I6 
Whole-Bldg. Energy Design Targets DOE/P~L V COM-I8 
General Design Criteria DOE V COM-19 

Design Assistance Programs 

Resid. New Construction SMUD • • • V RES-I 
Passive Solar Home SMUD • V RES-2 

I Design Assistance Va. Dept Energy • V RES-I7 
Alaska Craftsman Home Alaska DCRA V • RES-34 

i Bldg Industries Short Course Arizona Energy Dept V RES-3S 
I New Construction Energy Design Assistance TVA • • V • COM-6 

Energy Smart Design ASsistance Pgm BPA • • • • • • V • COM-IO 
Design Assistance for New Commercial Washington State • • • V • COM-II 
Technical Assistance SMUD • V COM-I2 
Energy Conscious Construction NE Utilities • V COM-I4 
Daylighting and Thermal Analysis SeE • • V COM-20 
Design Assistance for New Bldgs San Antonio V RES/COM-I 

, 

• 
Solar Design Strategies PSIC • V RES/COM-2 

Training, Compliance, and Quality Control 
Lighting Code Compliance Training OSU Extension • • • V COM-IS 
Calif. 's Conservation Stds. (Title 24) Calif. Energy Comm. • • V RES/COM-4 

I Fla. Energy Code and Mktng. Pgm Fla. Energy Office • • V RES/COM-S 

Landscaping and Solar Access Protection 

Resid. Solar Access Protection Nampa (Idaho) • • • • RES-37 

Community Planning 

Milton Keynes Energy Park Demo. Milton Keynes (England) • • • RES/COM-IO 
Saint Paul Energy Park Saint Paul RES/COM-II 

Key to Features: 

TD =. Technology Demonstration Site(s) DI = Direc~ Incentives LL ;= Low-interest Loans EA = Energy Awards DA = Design Assistance 
DP = Demonstration Program UR = Utility Rates & Hookup Fees RL = Rating & Labeling DT = Design Tools TC = Training, Compliance, 

& Quality Control 



Table A-2 Continued. Energy conservation programs for new buildings: by program feature. 

Key to Sponsors 

ASE Alliance to Save Energy 
ASHRAE American Society of Heating, Refrigerating, and 

BPA 
DCRA 
DHCD 
DOE 
E&G 
E&M 
EEBA 
EM&R 
HA 
HFA 
NCAEC 
OER 
OSU 
PG&E 
PNL 
P&L 
PSC 
PSIC 
PUC 
SCE 
SERI 
SMUD 
TVA 

( 

Air-Conditioning Engineers, Inc. 
Bonneville Power Administration 
Department of Community and Regional Affairs 
Department of Housing and Community Development 
U.S. Department of Energy 
Electric and Gas 
Energy and Mines 
Energy Efficient Building Association 
Energy, Mines and Resources 
Housing Agency 
Housing Finance Agency 
North Carolina Alternative Energy Corporation 
Office of Energy Resources 
Oregon State University 
Pacific Gas and Electric Company 
Pacific Northwest Laboratories 
Power and Light 
Public Service Company 
Passive Solar Industries Council 
Public Utilities Commission 
Southern California Edison 
Solar Energy Research Institute 
Sacramento Municipal Utility District 
Tennessee Valley Authority 

.;. -: ~: 



NEW RESIDENTIAL PItOGRAMS (RES-I) . . . .' . 

PROGRAM TITLE: Residential'Ne ... ~ Construction Program 

PROGRAM SPONSOR: Sacramento Municipal Utility District (SMUD) 

PROGRAM OBJECTIVES: To encourage the installation of measures and devices that 
reduce SMUD's summer peak demand in new single-family and multifamily residential 
construction. 

APPROACH: The program provided technical and design assistance and financial incentives 
to builders to install equipment exceeding Title 24 standards. The measures attempted to 
reduce summer peak demand and included energy-efficient air-conditioners and heat pumps, 
shade screens and other shading, and glass orientation. All buildings had to have minimum 
R-30 ceiling insulation, double-pane glazing for doors and windows, and at least one of 
the following: shading devices on at least 50% 0f West glass, or no more than 2% West 
glass, or a heat pum p wi th an EER of 8.0 or higher. MICROP AS was used in modelling 
efforts to estimate typical load reduction methods. Emphasis was placed upon high-volume 
builders. However, mostly smaller builders took advantage of the program because larger 
builders had their own in-house experts. 

TARGET BUILDING TYPES: Single-family and multifamily. 

KEY PAR TICIP ANTS: SMUD and builders 

HISTORY: 

Date of Implementation: October 1983, 
Current Status: Discontinued in June 1986 (see below). Planning to be 

resurrected in 1 988 (see below). 
General Comments: The Residential Ne,W Construction program was formerly called 

the Building LoaD Reduction program (BLDR). It; was also referred to as the SMUD 
Home Builder Award Program. It started out as a heat Pllmppromotionprogram. 
The Home Builder Award Program later included the Passive Solar homes: awards 
were Silver, Gold, and Passive Solar. The Passive Solar hOflles (see writeup), in 
addition to meeting the standards for Silver and Gold awards, met other criteria through a 
combination of various measures: orientation (house facing north or south), windows 
(using no .mqre than 4% glass on east and west facing walls, and increasing glass on 
south walls); thermal mass; and ventilation/cooling (whole house fan, thermal 
chimney, or adequate windows on north and south sides). 

MARKETING/PROMOTION METHODS: Building plan analysis, and free marketing 
assistance. SMUD included the names of participating builders and their subdivisions 
in print ads promoting the Home Builder Award program, Silver and Gold Award 
certificates and Passive Solar Home plaques were displayed prominently. 

Financial incentives were provided and were based on a point system that was based 
on the reduction of peak load, reflected in the type of energy measures installed. 
In the point system, one point was equal to a peak electrical demand of 10 watts. 
The minimum award level was 100 points, equivalent to 1.0 kW in peak demand reduction. 
In the later stages of the program, Silver Awards were given for homes reaching the 
100 point level and Gold Awards for 150 points and above. The maximum number of points 
that could be earned was 300. Multifamily units were given a single award based 
upon achieving at least 50 points. Builders were paid a straightforward one dollar per 

RES-l-l 



RES-1 RES-1 

point. Maximum payment limits were $300 per' single-family/duplex unit and $1.50 per 
multi-family unit. Builders ,vere paid $100 per kW saved, and typical payments were 
$200 per builder per application. Builders were presented certificates for 
each qualifying housing unit. 

MONITORING/EVALUATION: 

Market penetration: During the program (1983-86), 4,165 housing units received 
awards; 13 builders received awards for 50 or more homes; and 3 of these builders' 
received awards for over 300 housing units each. During the program's lifetime, 
SMUD added 44,000residen tial customers, so that the market penetration rate of 
the program was about 10%. 

Savings: 
• Energy: Estimated: 662 kWh per house'per year, (or 2,757,680 kWh per year for the 
whole program, or 82,730,000 kWh over 30 years of the program) 

• Peak: 4.2 MW (estimated) . 
• Dollars: " ' 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: $510,.521 
• Private investment: 

Discussion: 
Only a few tract builders participated in the program, although they accounted for 
80% of the awards. Most large builders were reluctant to alter their house designs 
to comply with the glazing orientation requirements, and some did'not want to put shade 
screens on their homes. ' 

Shade screens and improved air conditioner efficiency, two of the point system measures, 
were also popular means of compliance with California's energy conservation building' 
standards (Title 24). Accordingly, SMUD realized that the benefits of this program 
might be illusory since it was essentially giving away money to builders who were 
already complying with the Title 24 standards. 

" . ., "' . 

The financial incentives were not important in influencing builders' de'cisionmaking -
Title 24 was doing this. Consequently, the program was discontinued. A new residential 
new construction incentive program, pianned for 1988, will raise the standards for builders, 
so that the financial incentives will have more of an impact. The program' will likely 
focus upon peak summer demand-reduction rpeasures. 

RELATED PROGRAMS: S:MUD's Therma:l Storage Program ·(see writeup). A pilot program 
was also conducted in 1987 involving the payment of an incentive to builders ,. 
for allowing the installation of an air conditioner cycling switch prior to occupancy of the 
home. This approach proved very successful; 211 switches were installed and very few 
residents requested removal of the switches. This pilot program paid a $100 incentive' 
per installation (based upon an anticipated 1.0 kW load reduction); a $50 incentive 
is planned for an expanded program in 1988. 

REFERENCES: Personal communication from Warren Lindeleaf, Nov. 6, 1987; "SMUD 
Home Builder Award: Rewarding Energy Efficiency in New ResidentiaJ Constructioni' 
and "SMUD Residential New Construction Award Program," brochures prepared by SMUD. 

RES-1-2 
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RES-1 

CONTACTS: 
. '." - ; . ~ 

Name: Winston Ashizawa 
Position/title: Supervisor, Demand-Side Planning 
Organization: Sacramento ,Municipal Utility'Distr,ict 

" ' 

Address: 6201 S Street, P.O. Box 15830, Sacramento, CA 95852-1830 
Phone: 916-732-5478 ' 

DATE: Oct. 22, 1987 / June 1, 1988 

Name: Warren Lindeleaf , 
Position/title: Demand-Side Planner , 
Organization: Sacramento Municipal Utility District 
Address: 620is Street, P.O. Box 15830, $acramento, CA 95852-1830 
Phone: 916-7,32~54~9 " .' " 

DATE: Oct. 22, 1987 
; , 

' .. '.- , ' 
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NEW RESIDENTIAL PROGRAMS (RES-2) 

PROGRAM TITLE: Passive Solar Home Program 

PROGRAM SPONSOR: Sacramento Municipal Utility District (SMUD) .... \ 

PROGRAM OBJECTIVES: To encourage builders to build passive solar houses that' 
would significantly reduce summer peak demand. . ' 

APPROACH~ This program was similar in scope to SMUD's Residential New Construction 
Program (see writeup). The program provided design assistance (architectural review) 
and marketing assistance for the inclusion of passive solar features, but offered no " 
monetary awards. Computer modelling was used to.1 sirriubite diff~rent building 
configurations and the orien tition'of the home. The Passive Solar Home Awa'rd was 
presented for home designs that met specified requirements (in addition to meeting 
basic standards outlined in the Residential New Construction Program) for glazing 
(no more than 4% glass on east and west-facing walls, and increasing glass on so'uth 
walls); orientation (house facing north or south); shading; thermal mass; and 
ventilation/cooling (whole house fan, thermal chimney, or adequate windows on north 
and south sides). When residential building standards were revised in 1982, two additional 
requirements were added: (1) at least 20% reduction in annual heating and cooling energy 
consumption (kBtu/sq. ft.) below the level required by the state building standards; and 
(2) maximum peak cooling demand of 2.2 W /sq. ft. of conditioned space. The CALPAS3 
computer program was used to determine compliance with these requirements. 

TARGET BUILDING TYPES: Single-family 

KEY PAR TICIP ANTS: SMUD and builders 

HISTORY: 

Date of Implementation: 1981 
Current Status: Discontinued in 1985. 
General Comments: 

MARKETING/PROMOTION METHODS: The program provided Passive Solar Home Award 
wall plaques for each home constructed, lawn signs, and newspaper ads for volume builders. 
Although monetary incentives were not offered in this program, Passive Solar homes 
were eligible for cash payments available through the Residential New Construction 
Program (to use shade sc~eens and orient their homes correctly). 

MONITORING/EVALUATION: 

Market penetration: 

Year Number of homes Num ber of new homes 
in pro<Tram in service territorv * 

1982 10 3,910 
1983 17 6,193 
1984 45 7,899 
1985 34 12,767 
1986 23 13,650 
Total 139 45 139 
* Includes multifamilv units. 

RES-2-1 
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RES-2 RES-2 

Savings: 'l, !_ 

• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion:. 
This program had very littl~.impact, primarily be~ause virtually no large-volume 
builders participated. Designs were certified for about twice .the num ber of homes 
actually built, but builders ~id not follow through with the amoun t of mass they specifie9' 
These builders found~the increased rhass requin~ment too expensive and were concerned 
that homebuyers would not accept heavily-massed houses. Consumers felt that uncarpeted 
floors are too hard, too cold, and they they tend to bounce too much noise. The builders' 
concerns appear well-founded: sales of the Passive Solar models of. the few large . 
builders who participated were disappointing. Currently, there is very little interest 
in continuing this type of program, 

RELATED PROGRAMS: SMUD's Residential New Construction Program. 

REFERENCES: Personal communication from Warren Lindeleaf, Nov. 6, 1987; 
"SMUD Passive Solar Home Program: Requirements for Certification," notice' '. 
prepared by SMUD. 

CONTACTS: 

Name: Winston Ashiiawa . 
Positibn'jtitle: Supervisor, Demand-Side Planning 
Organization: Sacramento Municipal Utility District 
Address: 6201 S Street, P.O. Box 15830, Sacramento, CA 95852-1830 
Phone: 916-732-5478 

DATE: Oct. 22,1987 IJune 1,1988 

Name: \Varren Lindeleaf .f 

Position/title: Demand-Side Planner 
Organization: Sacramento Municipal Utility District 
Address: 6201 S Street, P.O. Box 15830, Sacramento, CA 95852-1830 
Phone: 916-732-5489 

DATE: Oct. 22, 1987 
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NEW RESIDENTIAL PROGRAMS (RES-3) 

PROGRAM TITLE: Energy Value Home Program 

PROGRAM SPONSOR: Northeast Utilities 

PROGRAM OBJECTIVES: To promote energy-efficient homes. 

APPROACH: This program promotes energy-efficient homes through advertising 
and rate reductions. Energy Value Homes must meet minimum thermal standards, 
covering insulation (ceiling, exterior wall, interior wall, floor, and slab), windows, 
exterior doors, infiltration, and attic ventilation. Passive solar homes incorporate 
the Energy Value Home standards plus other standards covering solar aperture, exterior 
walls, and windows. Recommendations are made for he"ating systems and other appliances .. 
Previously, all single-family homes were eligible; as of Jan. 1, 1988, only all-electric . 
homes are eligible (the company is promoting'the judicious use of electricity). 

TARGET BUILDING TYPES: Single-family 
.- , '," . -

KEY PARTICIPANTS: Northeast Utilities, homebuyers, rea.,ltors, and builders. 

HISTORY: 

Date of Implementation: 1983 " 
Current Status: On hold, pending further review (see below) 
General Comments: Northeast Utilities is the largest utility in New England and 

through its operating subsidiary, Connecticut Light and Power, it serves 153 
communities in COIlnecticut. The conservation programs of Northeast Utilities are 
under review, and the program was not included in the latest rate case (Spring 1988) .. , . 
The company is considering a substantial overhaul of the program. On the commercial side, 
the Energy Value Building program was replaced by the Energy Conscious Construction 
program in 1986 (see writeup). 

MARKETING/PROMOTION METHODS: Cooperative advertising with builders; 
for all-electric homes meeting standards, the electric rate is reduced $O.Ol/k Wh 
(the current rate is $O.08/kWh; the reduction is based on total electric usage and 
lasts for the life of the building). Newspaper, radio, and bill inserts are used. 
Consumer information kits, certificates for customers, plaques for builders, lawn 
signs, posters, and open house point-of-purchase materials are also provided. 

MONITORING/EVALUATION: None 

Market penetration: 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs (total and annual): 
• Program administration: 
• Incentives: 
• Private investment: 
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Discussion: Wall thought tha(the rate reduction was not a 'major factor, especially 
for builders. 

'~ . . 
RELATED PROGRAMS: ·Northeast Utilities sponsors a similar program 

for new commercial construction,'called the Energy Conscious Construction Program 
(see writeup). . " 

REFERENCES: Brochures prepared by' NortheastUtilities; Wajcs, 1987; Northeast Utilities, 
Energy Conscious Construction Program: Implementation Manual, Energy Management 
Services, Hartford, Conn.,.l 986. 

CONTACTS: 

Name: Bruce Wall 
Position/title: Program Administrator 
Organization: Northeast Utilities 
Address: P.O. Box 270, Hartford, Conn. 06141-0270 
Phone: 203-721-2715 

DATE: May 31, 1988 

Name: Frederick Wajcs· 
Position/title: Senior Energy. Consultant 
Organization: Northeast Utilities 
Address: P.O. Box 270, Hartford, Conn. 06141-0270 
Phone: 203-871-3535 

DATE: Oct. 26, 1987 
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NEW RESIDENTIAL PROGRAMS (RES-4) [,,' ' 

PROGRAM TITLE: Energy Saver Home (ESH) Program 
., , 

PROGRAM SPONSOR: Tennessee Valley Authority (TVA) 

PROGRAM OBJECTIVES: To encourage home builders to incorporate state-of-the-art 
cOnservation/solar features into new residential construction. 

,APPROACH: This program is a cooperative effort among TVA, distributors of TVA 
power, and home builders to promote and recognize energy-efficient new housing. 
The program promotes cost-effective, energy-efficient houses and apartments that 
meet TVA's ESH standards. The standards allow design flexibility and encourage the 
use of solar energy features (see below). The ESH program offers incentives 
to power distributors (which may be passed through to builders or consumers) to 
promote the program. Contractors are provided with proven, cost-effective standards 
and techniques to use as guidelines for designing and building the ene'rgy-efficient homes' 
that prospective buyers are requesting. The energy-saving measures include: extra 
insulation in the roof or ceiling (R-30), walls (R-15), floors (R-19 in crawl spaces 
or perimeter insulation of R-5 around slabs); weatherstripping and caulking around 
doors and windows; double-pane or storm windows; insulated doors; vapor barriers in 
the walls and floors; adequate ventilation in the crawl space and attic or roof; 
and efficient heat pumps or air-conditioners. Additional measures that may be 
included are: high-efficiency air-conditioners or heat pumps; heat pump water heaters; 
and passive solar windows or sunrooms. Technical and design assistance is available 
to builders and buyers through the local power distributor. Inspections are conducted 
during the construction phase. If a home does not meet prescriptive standards, 
a TVA-designed "tradeoff calculations procedure" permits the home builder as much 
flexibility as possible in shopping for the various energy-saving components of 
the home. As the home is built and inspected, it is registered and awarded a special 
brass plaque. 

TARGET BUILDING TYPES: Single-family and multifamily. 

KEY PARTICIPANTS: TVA, power distributors, builders, consumers, lenders, appraisers, 
and home builders' associations. 

HISTORY: 

Date of Implementation: 1984/85 
Current Status: Continuing. 
General Comments: The forerunner of this program was the Super Saver Home program 

that was started in the mid-1970s. In 1980/81, the program was revamped and renamed 
the Energy Saver Homes Volunteer Program. The basic program as it is currently 
operated started in 1984/85 when there were signed con tracts with power distributors 
and incentive payments. 

MARKETING/PROMOTION METHODS: TVA has used cooperative advertising with 
power distributors. Most of the marketing has been through traditional marketing 
vehicles, especially the print medium. This year they will be targeting their 
marketing to spec builders and potential new homebuyers and builders. 
The incentives are up to $150 for the construction of a base house that includes 
basic efficiency features, and additional incentives if the house includes passive 
solar, efficient heat pumps or air conditioners, etc.: 
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Feature Single"Family . Multifamily 

Passive solar system $100 $50 
High-efficiency heat pump 100 .50. 
High-efficiency air conditioner 50 25 
Solar water heater 75 37.50 
Heat pump water heater. 50 25 

Power distributors receive a $200 incentividor the standard heat pump ESH house. 
For single-family residences, a 20-inch by 24-inch metal sign with stand, indicating 
the ESH logo, is provided. For an ESH subdivision or apartment complex, larger wooden 
signs are provided. A brass'medallion can also be permanently affixed to the home. 
An official ESH certificate is awarded to the homeowner. TVA also provides program flyers 
and brochures, generic program advertising, cooperative advertising, assistance with 
local "Parade of Homes", open houses, and home shows, and a portfolio featuring 
27 designs of passive solar homes. TVA publishes quarterly issues of the ESH 
Update newsletter. Workshops for builders, real estate professionals, and 
appraisers are conducted to provide up-to-date information about energy efficiency. 

The Federal Home Loan Mortgage Corporation and the Federal National Mortgage 
Association recognize TVA's ESH program, and, in underwriting homes, are willing 
to extend extra loan qualification considerations to the buyers of ESH homes. 
Home builders' associations in the Memphis, Nashville, and Chattanooga areas and 
the Tennessee and Alabama state home builders' assoCiations have endorsed the 
program. 

MONITORING/EVALUATION METHODS: 
The en tire program is curren tly being reviewed (see below). 

Market penetration: As of September 1987, 22,518 new homes had been certified 
as meeting Energy Saver standards, and 81 (out of 160) local power distributors had 
contracted to participate in the program. In the areas served by the program's 18 most 
active power distributors (where 60% of the area's building starts are concentrated), an 
average of 14% of the housing stock participates in the program. 

Savings 
• Energy: Predicted: 25% savings for heating 

(up to 40% savings over typical homes with electric resistance heating; the description 
of the "average" typical home was based on field surveys conducted in 1987 and on 
discussions with program field staff). Annual savings of 2,200 k \Vh per house are expected. 

• Peak: Through June 1986, theESH program had displaced electric 
capacity at a cost of $460 per kW (far below the $1,000 to $3,000 per kW cost 
for a new coal or nuclear plant). Each home is expected to reduce TVA's winter 
peak load by 0.8 kW. 

• Dollars: Annual savings of $128 per house are expected. 

Costs and cost-effectiveness: Predicted: on the average, constructing an ESH adds 
about 1 % to the final cost of the home, or $.40 per sq. ft. 
• Program administration: 
• Incen tives: 
• Private investment: 

Discussion: 
The onsite inspections were very helpful and served several purposes, including': 
assuring quality installations of heat pumps and insulation, educating builders on 
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improved construct'ion techniques, and building buyer confidence in the end product 
by inspecting for features during the con.struction process. 

The current program is not what TVA wants in the future. As it stands now, 
the Energy Saver Home program has resulted in the construction of high quality, 
energy saver homes that are leaders in the field. In the future, TVA hopes to have a 
program that maintains quality with reduced standards so that more homes can qualify. 
In addition, the future program would be more receptive to consumers (e.g., by 
increasing the amount of glazing in the house) to increase the marketability of the program. 
As proposed, the future program would also give increased flexibility to the power distributors 
in standard qualification procedures and in the type and level of incentives (e.g., for 
certain technologies and for certain target groups). 

RELATED PROGRAMS: TVA has seven regional districts that provide many services, 
including technical and design assistance and training opportunities in building 
construction. TVA is also involved in special projects with local and state governments 
(e.g., energy-efficient housing for low-to-moderate income families in the Chattanooga 
area; TVA provides plans with energy packages included in them). 

REFERENCES: Swisher and Womble, 1985; "Home Builders: Gain a Marketing 
Advantage ... ," "Don't Settle for Less than the Best in Your New Home," "Energy 
Saver Hoinelncentive Program," "Energy Saver Home Standards," "Solar Homes Design 
Portfolio," and ','Weatherization Materials and Techniques," brochures prepared by 
TVA; Tennessee Valley Authority, Conservation Report '86, Chattanooga, Tenn., 1987. 

CONTACTS: 

N arne: Rebekah Stulce 
Position/title:' Supervisor, New Homes Section, Residential Branch 
Organization: Tennessee Valley Authority 
Address: MR 3S 113F, Missionary Ridge Place, Chattanooga, Tenn. 37402-2801 
Phone: 615-751-5171 

DATE: Oct. 27, 1987 / June 22, 1988 

Name: Karen Newcomb 
Position/title: Mechanical Engineer 
Organization: Tennessee Valley Authority 
Address: MR 3S 113F,Missionary Ridge Place, Chattanooga, Tenn. 37402-2801 
Phone: 615-751-5177 

DATE: April 22, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-5) 

PROGRAM TITLE: Super Energy-Efficient Home (R-2000) Program 

PROGRAM SPONSOR: Energy, Mines and Resources (EMR) Canada, and the Canadian 
Home Builders' Association (CHBA) 

PROGRAM OBJECTIVES: To save energy for Canada by reducing usage in the housing 
sector; to improve the ability of Canadian home builders to respond to a changing 
and competitive housing market; to provide quality housing with superior levels ' 
of comfort, lasting value and lower energy costs; to ensure that the construction 
of super energy-efficient R-2000 housing becomes self-sustaining by 1990; to have 
the building industry construct 20,000 homes under the program by 1990; to stimulate 
the housing industry so that R-2000 housing becomes widely demanded and available on a 
commercially viable basis in the absence of government support; to identify 
and document barriers to the widespread adoption of energy-efficient housing; 
to document and monitor the construction techniques, problems, and energy 
consumption of houses built under the program; and to ontain data on the costs, savings, 
and performance of R-2000 homes. 

APPROACH: The R-2000 Home Program is a cooperative industry/government initiative 
delivered by the CHBAon behalf of EMR. The program is delivered to builders by 
their own industry association. Participating builders deal directly with CHBA 
through the Association's regional offices. The program actively supports the 
evolution and commercialization of energy-efficient housing through the development 
of consensus standards for products ,and equipment; laboratory testing of 
products and equipment; training and education programs for the building 
industry; public awareness; the development of inspection procedures for 
quality assurance; and an extensive field monitoring program involving all R-2000 
derq,onstration homes. 

The CHBA provides. training and education packages for builders and trades, ensures 
that builders fulfill the program requirements, and verifies that houses built under 
the program meet the technical and energy performance criteria established 
for R-2000 homes. EMR provides overall direction and coordination of the 
R-2000 Home Program while working closely with CHBA in the training of builders 
and in the promotion of R-2000 homes. Through its national and regional offices, 
EMR provides operating funds to CHBA and some financial incentives directly to 
selected demonstration builders participating in the program. EMR also 
coordinates advertising and promotional activities in support of the program. 
While the program does provide contributions for the construction of 
demonstration homes, the main thrust of the program is technology transfer. 
From 1988/89 on, the program will focus on the institutionalization of builder 
training and development activities and research into energy-efficient construction 
techniques and materials. ' 

This is a voluntary certification program: To qualify for a R-2000 certificate, 
a home must be built to the energy performance standard for the particular climatic 
region by a builder registered under the program. Builders are free to design and 
construct homes of any style or type, as long as the final product meets the 
R-2000 Home standard of energy efficiency. R-2000 homes have a number of common 
features: a continuous air-vapor barrier, two to three times the amount of insulation 
used in conventional construction, a mechanical heat recovery ventilation system that 
operates continuously, double or triple glazed windows, emphasis on south-facing windows, 
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and properly sized heating equipment. The R-2000 energy performance target varies 
according to house size and climate use. Initially, no consideration was given to 
high-efficiency space and water heating equipme,nt, but changes to the R-2000 energy 
target are planned. The energy target is determined at the plans examination stage 
by,means of a computer simulation program. This program, known as HOT-2000, is b.ased 
on the HOTCAN Energy Analysis Program developed by the National Research CounCil for 
predicting monthly and annual space heating requirements in residential buildings .. 
An air leakage test by CHBA or an approved agency is conducted prior to 
the award of the R-2000 certificate. In addition, the builder must certify to the 
CHBA that the home was built to R-2000 standards. 

TARGET BUILDING TYPES: Single-family 

KEY PARTICIPANTS: Energy, Mines and Resources, Canada, the Canadian Home 
Builders' Association, the Canadian Electrical Association, the Canadian Gas 
Association, builders, and consu~ers. 

HISTORY: 

Date of Implementation: 1980/81 
Current Status: Continuing (planned to end in FY 1990/91). 
General Comments: The R-2000 Home is the result of more than ten years of 

intensive effort by Canadian researchers to reduce energy consumption in Canadian 
homes. 

MARKETING/PROMOTION METHODS: There are training sessions for participating 
builders for learning state-of-the-art techniques of housing design and construction. 
Demonstration homes were built. The first R-2000 home built by a builder 
(Demonstration Home) is eligible for a $5,500 contribution and the second R-2000 
home built by a builder (Skills Enhancement Home) is eligible for a $1,500 contribution. 
The homebuyer pays the incremental cost associated with the R-2000 option. 
From 1988/89 on, no contributions will be giventobuilders.·ManY benefits 
of the program are-promoted: occupant comfort, indoor environmental control, long~term 
value, and energy efficiency. A homeowner receives a R-2000 Home . 
Identification Certificate (issued by EMR) and an identification sticker to be 
attached to the home's electrical panel, identifying the home as an "R-2000 Home," 
built by a registered R-2000 Home builder. Builders participating in the program 
learn specialized marketing techniques at workshops. They learn how they can 
benefit from the national advertising and promotion carried out by EMR and CHBA . 
which tells Canadian homebuyers about the program. The Canadian Electrical Association 
and the Canadian Gas Association also promote R-2000 homes. 

MONITORING/EVALUATION: 
Monitoring studies and program evaluation have been conducted. The first 1000 homes had 
their energy performance measured (space heating, lights, and appliances were measured 
on a monthly basis); now, one-half of the homes that are built will be monitored; and this 
percentage will decrease as more homes come on the market. They also monitor indoor air 
quality and incremental costs (especially those for heat recovery and ventilation equipment). 
A comprehensive program evaluation was performed in FY 1986-87 and included 
surveys of homeowners and homebuyers regarding sociodemographics, factors important 
in the house purchasing decision, willingness-to-pay for R-2000 features, and experiences, 
attitudes, and general expectations with respect to energy efficiency and housing. 
R-2000 home builders were surveyed regarding basic residential construction activity, 
energy-efficiency levels in new house construction, builders' perceptions of the market 
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for energy-efficient houses, and attitudes towards stiper energy-efficient houses 
and related design tools. Structured interviews were carried out with 55 "experts" 
who were kn6wledgeable about energy-efficient housing and/or the R-2000 Program. 'Economic 
and financial analyses were also conducted, and the development and application of various 
models of energy use were performed. The evaluation focused on 800 R-200 homes built by 
March 1986. ' .. 

Market penetration: 3,500 homes have been built as of Oct. 1987; 1,500 builders 
have been involved; and 4,500 people ( architects and engineers, builders, etc.) have 
participated in training sessions. The sponsor's goals are to involve 2,500 builders 
and complete 20,000 homes across Canada by 1991. They expect a market penetration 
by 1995 for R-2000 housing of approximately 15% of single-family houses, and this 
would likely be a self-sustaining level. Annual construction, as of early 1987: 

Number of certified 
Year R-2000 Homes constructed 

1982-83 30 
1983-84 268 
1984-85 91 
1985-86 395 . , 

1986-87 1006 , 

Total 1790 

Savings: 
• Energy: 30% lower energy consumption than that of typical Canadian 

houses built in 1978'and 55% lower than'typical houses built in 1975 (actual 
data). 

• Peak: 
• Dollars: As of March 1986: energy saving benefits were $11 million and 

nonenergy benefits were $5 million. If the program achieves its objective 
of reaching 20,000 homes, an energy savings of approximately $200 million 
are expected to result, 

Costs and cost-effectiveness: The approved funding for the program during the 
seven-year period ending in FY 1990-91 is approximately $58.6 million. 
As of March 1986, ho'use construction costs were $6 million and program costs 
were $22 million. Accordingly, net benefits were -$12 million. The benefit-cost 
ratio was 0.39 for energy benefits only and 0.57 for all benefits. 

• Program administration: 
• Incentives: 
• Private investment: 

Discussion: , 
The program continues to be updated. Technical criteria will cont,inu~ to be updated 
and incorporated in the program (no closure). A point system ha..., been created for 
home designs so that they can be preapproved. This will eliminn,~e some steps for 
builders. The final inspection, involving the fan depressurization test, will still 
be made. 

The program evaluation determined 'that in most regions of Canada's R-2000 housing 
was economically beneficial to both homebuyers and society. The additional' 
incremental cost for upgrading new horries to meet the R'2000 standards was 
typically 5% to 10% of the total house construction cost, excluding land, However, 
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based on existing energy prices, it,appearsthat in many regions the R-2000 target 
is too energy efficient, especially for fossil fuel heating systems. In light 
of the uncertainty assoc,iated with future energy prices, the fact that the current 
R-2000 performance standards are not mandated into building codes and, therefore, 
demand is determined by market forces, along with a desire of the program to 
maintain consistency, the evaluators recommended that that R-2000 target be' 

'maintained, and not become more stringent. 

The evaluators noted that a widespread and sustained demand for R-2000 homes has 
not been developed. While R-2000 homeowners are very aware of the program and of 
the features which differentiate an R-2000 house from a conventional house, 
potential homebuyers were not aware of either the program or the unique features 
of an R-2000 house. However, the evaluators noted that the market was ready to 
support a 15% penetration rate in single-family houses without contributions or 
subsidies. They noted that if the market did not develop,it would likely be due 
to barriers other than those of a financial or economic nature. 

There were significant regional variations in the demand for R-2000 housing, 
particularly the Quebec market, due to the relatively high cost of the R-2000 
option, a relatively high energy efficiency of conventional housing which 
results in low incremental energy savings from the R-2000 option, and a lower 
willingness-to-pay for nonenergy R-2000 features (such as an indoor environment 
that is qlliet and draft-free yet with excellent ventilation). 

Based on the survey of house builders, a higher percentage of R-2000 builders, 
relative to general builders, clai!ll that they incorporate new energy-efficient 
materials and techniques into their standard house design. However, in the aggregate,' 
this impact is not significant due to the very small number of conventional houses 
built by existing R-2000 builders. 

Cooperation with national organizations representing the building sector was, 
deemed essential to ensure that the goal to divest the program to the private 
sector was realized as the program winds down: 

The evaluators recommended the following actions: (1) there should be more 
emphasis on increasing demand for R-2000 housing, particularly through advertising 
of R-2000 house building capabilities by local builders; (2) there should be increased 
efforts on the institutionalization of education and training elements, especially 
in the community college and apprenticeship programs; (3) contributions to 
builders of R-2000 homes should be eliminated in 1987 /88 as planned; 
(4) the R-2000 standard should be maintained as a voluntary option rather than 
a mandatory standard; and (5) the current R-2000 energy-efficient target should be 
maintained but not increased. 

RELATED PROGRAMS: 

REFERENCES: Canadian Home Builders' Association, "Living in R-2000 Co"mfort," 
"Information for Home Builders," The J?·2000 Updater Vol. 4, No.1, August/September 
1987, brochures and article, Ottawa, Ont.~iio; H. Brian Dickens, Controlled Ventilation 
in Housing: A Summary Review, Report 008-TS, Energy, Mines and Resources Canada, 
Ottawa, Ontario, 1985; P. Edwards and C.A. McGugan, Heat Recovery Ventilator Testing, 
1983-1984, Report 009-PE, Energy"Mines and Resources Canada, Ottawa, Ontario, 1986; 
P. Edwards and D. Giannini, Induced Draft Water Heater Test, Report 006-PE, Energy, . 
Mines and Resources Canada, Ottawa, Ontario, 1986; Energy, :~v1ines ane! Resources Canada, 
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1987; Energy, Mines and Resources Canada, Veritilation arid Air Quality Monitoring in 
R-2000 Homes: Measurement and Analysis, Report No. 002-MR, Energy, Mines and Resources 
Canada, Ottawa, Ontario, HJ86; Energy, Mines and Resources Canada, EnergyPerJormance 
oj R-2000 Homes: A Comparison oj Measured Energy Consumption With the R-2000 Target and 
Computer Predictions Jor Homes Built to Current Building Practices, Report No. 012-MR, 
Energy, Mines and Resources Canada, Ottawa, Ontario, 1986; Energy, Mines and Resources 
Canada, "R~2000 Home Iden tificatioH;') "Guide to the R-2000 Home," "R-2000 ... The Home for 
Today ... And Tomorrow," "R-2000 Factsheets": 'The R-2000 Home Standard,' 'Windows,' 'Wall 
Construction in R-2000 Homes,' 'Heating Systems,' 'Roofs,' 'Cost and Economics,' 'Basements,' 
'Air Quality in R-2000 Homes,' and 'Heat Recovery Ventilatof,;' brochures and factsheets, 
Ottawa, Ontario; Ficner, 1984; P. Hendrickson, '-'The R-2000 Super Energy Efficient 
Home Program," in Hendrickson, 1986; P. Piersoland K. Matsummura, Development oj a 
Procedure ,to Asses~ Organic Outgassing Jrom Heat Recovery Ventilators, Report 022-PE, 
Energy, Mines and Resources, Canada, Ottawa, Ontario, 1987; The Bureau of Management 
Consulting, Review oj Technical Requirements Jor R-~OOO Homes (Interim Repprt), ' 
Energy, Mines and Resources Canada, Ottawa, Ontario, 1985. 

CONTACTS:' 

N arne: Bill Rodgers . 
. 'Position/title: Chief of Marketing R-2000 homes 

Organization: Energy, Mines, and Resources Canada 
Address: Energy Conservation Branch, Ottawa, Ontario KIA OE4 
Phone: (613) 995-9965 . 

DATE: Oct. 28, 1987 

" " 
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PROGRAM TITLE: Energy'-,Efficient Mortgage (EEM) Pilot Prograrri 

PROGRAM SPONSOR: Alliance to Save Energy' 

PROGRAM OBJECTIVES: Topromote energy efficiency in existing homes through energy 
conservation mortgage financing. 

APPROACH: A pilot program was conducted in the Hartford, Conn. area with Conn-Save 
(a statewide utility consortium) to try to get homebuyers to apply for energy-efficient loans. 
Conn Save had an energy audit program with a rating system'built into their audit software. 
Attempts were made through realtors and lenders to encourage homebuyers to have their homes 
rated and to obtain loans for energy-efficiency improvements in homes. Since Conn Save's 
audit program was not aimed at new homes,' this effectively excluded new homes from this " 

. . ,. 
program. 

TARGET BUll.,DING TYPES: Existing single-family 

KEY PARTICIPANTS: Alliance to Save Energy, Conn Save, the Federal National Mortgage 
Association (Fannie Mae), the Federal Home Loan M<?rtgage Corporation (Freddie Mac), 
area realtors and lenders, and consumers.' ' - ';,' . 

HISTORY: 

Date of Implementation: 1986 
Current Status: Stopped in 1987. 
General Comments: Fannie Mae and Freddie Mac are secondary mortgage lenders 

that have two formal underwriting guidelines related to energy efficiency: (1) individuals 
can qualify for a loan for an energy-efficient home using a 30% loan-to-income ratio 
(in contrast to a 28% ratio for loans for conventional homes); and (2) buyers can include 
the cost of certain energy-efficient improvements in their first mortgage by setting money 
aside in an escrow account to pay a contractor to do the work. The benefits of the 2% 
"ratio stretch" can be significant. It has been estimated that, in the St. Louis area, 
the 2% stretch would increase the number of households qualifying for a $50,000 loan 
from 35,000 to 41,200. Looked at another way, the 2% stretch would allow a given 
buyer to afford a more expensive home, so that the builder could offer the buyer 
more amenities than his competitors could on similar houses without the ratio stretch. 

The Energy-Efficient Mortgage (EEM) guidelines are on the books and are used with some 
frequency: the National Association of Home Builders (NAHB) has approved 35 to 40 home 
energy rating systems for use with their Thermal Performance Guidelines for new homes, 
which are recognized by Fannie Mae and Freddie Mac. However, banks don't normally 
send energy-efficient mortgages to Fannie Mae and Freddie Mac because they do not know 
about the program. 

MARKETING/PROMOTION METHODS: Direct talks with realtors and lenders; 
newspaper articles; and booklets distributed to potential homebuyers. 

MONITORING/EVALUATION: An evaluation of the program was completed in 1987 
(see below). Active participants in developing the program were interviewed. 

Market penetration: No mortgages using the EEM feature were issued during 
the test period, and relatively few energy audits were requested specifically for the program. 
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Savings: 
• Bnergy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
The pilot program failed due to lack of response. While consumers were receptive to 
the EEM concept, the following factors led to the program's failure: (l)'a very unfavorable 
real estate market in 1986 (low-interest rates and high sal~sand refinancing volume) and 
other factors severely limited interest in any financing innovations that might complicate 
transactions; (2) low energy prices and rapidly ri.sing housing prices reduced consumer 
interest in energy efficiency issues; (3) this kind of program needed a more intense, . 
broad based ma.rketing effort with lots of handholding and exposure than was possible 
with the resources a~ailable inthe pilot program; (4) the mechanics of the program' 
required realtors and home sellers to initiate the application process, however, the. . 
main beneficiaries of the program were homebuyers; and (5) interest in the EEM program 
from both lenders and realtors was limited (Conn Save did talk with realtors and lenders, 
but did not provide sufficient money for advertising). The program still has lots of 
potential and awaits a "full-blown test." 

Fannie Mae and Freddie Mac account for only a fraction of the secondary market. The 
Federal Housing Administration (FHA) and the Veterans Administration (VA) have their own, 
different energy policies, also little used, which may confuse a buyer further. Accordingly, 
there is a need to create more consistency and simplicity among the various secondary' 
market energy programs. . 

RELATED PROGRAMS: The Alliance to Save Energy conducted a national public education 
campaign in 1984 to inform home buyers and owners about the opportunities to save energy 
in a home and ways to finance them. A booklet was distributed free to consumers, 
Your Home Energy Portfolio, that explained the benefits of energy-efficiency 
lending guidelines and encquraged them to seek out lenders that offered these 
financing options. 

REFERENCES: Miller, 1985; Alliance to Save Energy, "Your Home Energy Portfolio," . 
Washington, D.C., 1984; '~Energy Conservation Home Financing" brochure prepared by 
Fannie Mae (Washington, D.C.); Alliance to Save Energy, 1987a and 1987b; Lessner, 
Slossberg, Gahl and Partners, "Alliance to Save Energy Focus Group of Prospective Home 
Buyers," Avon, Conn., 1986. 

CONTACTS: 

Name: Bill Prindle 
Position/title: Program Manager 
Organization: Alliance to Save Energy 
Address: Suite 206, 1925 KSt., NW, Washington, D.C. 20006 
Phone: (202) 857-0666 

DATE: Oct. 28, 1987 / May 23, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-7) 

PROGRAM TITLE: Energy Efficient Home Program 

PROGRAM SPONSOR: Salt River Project (SRP) 

PROGRAM OBJECTIVES: To promote energy conservation, reduce peak load, and 
increase market penetration of all-electric homes. 

APPROACH: The SRP developed this home energy rating and labeling program for 
all-electric homes. The program involves a package of measures, including the following: 
energy-efficient heating and cooling systems (e.g., heat pumps with. a minimum 8.6 SEER), 
R-30 ceiling and R-14 wall insulation, weatherstripping around doors, window shading on 
east/west windo\vs(or double-'pane), and the correct orientation of the house. 

TARGET BUILDING TYPES:Single-fatnily and multifamily 

KEY P AR.'rICIPANTS: Salt River Project, Arizona Public Service,builders and consumers. 

HISTORY: 

Date of Implementation: 1980 
Current Status: Continuing. 

, . 

General Comments: The SRP covers 480,000 customers. Arizona Public Service, 
with 600,000 customers statewide, recently adopted the Energy Efficient Home Program. 

~KETING/PROMOTION METHODS: They use i~dividual c~ntacts with b~}lqers, 
media advertising (primarily newspapers), radio, outdoor billboards, and point-of-sale . 
material in subdivisions. A program logo is placed at the subdivision and is required 
for all advertising. The SRP reviews advertising to make sure the logo is included. 
The horny is marketed as "The Total Electric Energy Efficient Home." The SRP conducts 
a $500,00'0 advertising campaign that reaches 92% of the buying audience. . 

MONITORING/EVALUATION: . 
None by the SRP; the Arizona Public Service has recently started to monitor 
energy usage in a few unoccupied test hOmes (system loads are artificially created). 

Market penetration: 9,000 to 10,000 homes were covered by the program 
this year (47,589 homes since the beginning of the project). There are about 15,000 
newall-electric homes (single-family, condos, and townhouses) started each year in 
this area. Therefore, the program covers 60% to 65% of new home starts each year. About 
130 builders are involved. . 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 
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Discussion: 
The program has been successful in promoting all-electric homes: 97% of all 
the new homes that are built are all-electric. People now identify an all-electric 
home with energy efficiency and vice versa. The program has influenced the market: 
nonparticipants are buying energy-efficient equipment because no other kind is 
available in the region. 

One obstacle they've encountered is with the cost of shade screens. Custom builders 
think the screens detract from the aesthetics of the house. They also feel that 
the additional cost (about $2.50 to $300 per house) prevents some potential homebuyers 
from buying a home (but this may just be speculation). 

RELATED PROGRAMS: There is a residential retrofit program that offers cash 
incentives for switching to highly efficient heating and cooling equipment. 

REFERENCES: "Energy EfficientHome Builder" brochure prepared by 
the Salt River Project. 

, CONTACTS: 

Name: Jack White 
Position/title: Manager, Residential Division, Energy Services 
Organization: Salt River Project 
Address: P.O. Box 5202.5, Phoenix, Ariz. 85072-2025 
Phone: 602-236-4462 

DATE: Nov. 5, 1987 / May 24, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-8) , , 

PROGRAM TITLE: Thermal Crafted Home Program 
, • • 'j , 

PROGRAM SPONSOR: O\vens-Corning Fiberglas Corporation .,.:, 

PROGRAM OBJECTIVES: To promote energy efficiency among builders and consumers. 

APPROACH: This program uses the Energy Performance Design System (EPDS) c.omputer 
program to estimate the energy needed for heating arid cooling a house and to estimate the 
operating costs of the heating and cooling systems (energy used by lights, water 
heater, and other appliances are not estimated). Energy targets are developed for a 
certain type of house 'ina particular climate zone; there are as many targets as . 
there are combinations of house types and climate zones. Comparisons are made between 
energy used in the target house and energy used in the designed new home. Changes 
are made to the design of the' new home so that the targeted energy·use is achieved; 
and, thus, the home becomes a Thermal Crafted Home (TCH). There are no home inspections: 
once designated as a THC home, the contractor has a legal requirement to build the 
home as planned (Builder Agreement) and to use Owens-Corning insulation. 

TARGET BUILDING TYPES: Single-family 

KEY P ARTICIP ANTS: Owens-Corning Fiberglas, buiiders,and homeowners: 

HISTORY: 

Date of Implementation: 1980 
Current Status: Continuing 
General Comments: The program has evolved technically, but the marketing approach 

has remained the same. The first version of the EPDS was a manual; the third and 
last technical version was the incorporation of regression equations into a 
sophisticated software program (EPDS). Thermal Crafted Homes is not a program 
that professes to educate or train in the area of quality of construction. 

MARKETING/PROMOTION METHODS: This program is marketed'through the 
national Owens-Corning sales force; labels, indicating the house is a Thermal 
Crafted house, are used. The program also offers participating builders 
merchandising materials and sales aids. Freddie Mac has recognized the EPDS 
for rating and labeling homes as part of their mortgage loan program. 

MONITORING/EVALUATION: 
They monitored 50 homes in the eastern U.S., but this was an internal report and 
cannot be released to us. They found that measured infiltration rates (air changes 
per hour) and energy performance were in agreement with predicted values. 

Market penetration: One-quarter million homes were built under the TCH 
program last year in the whole country (there were 1.7 million housing starts in the 
U.S. last year), reflecting a 15% penetration rate. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 
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Costs and cost-effectiveness; . /'"", 

<. " 
,.~" " 

• Program administration: 
• Incen tives: 
• Private investment: 

, . ~ ~ 

. ", .' 

Discussion: 
McBride thought the program was "remarkably successful." Their,goal is to , 
upgrade',the,standards in generaL Nat,ional model energy code standards':have re,cently been 
.revised upwards to the TCH standard (September 25, 1987), Owens-Corning is now in 
the process of reviewing the TCH standard to see where the program should go, He 
feels that they are starting to reach some technical barriers with regard to 
insulation: e,g" there is considerable opposition to the idea of thicker walls 
(for more' insulation). ..' .. . ' 

RELATE1;:(I;>RO!GRAMS:. The EPDS is also used in a program for manufactured h9using, 
cal!.ed;'tli:eE,;nergy Qualified CEQ) Program (see writeup ). . 

REF~R.ENCES:', Oberg and Jacob, 1984; Owens-Corning Fiberglas Corporation, ',' 
'.' EnergyPeTjormarice Design System (EPDS):, The Computer Program Support Manual, 1983;.· 

OW{)nS-90~,n!ng Fiberglas Corporation, Energy Performance Design System: Thermal Crafted 
Home Plan Analysis Guide, 1983;,Owens~Corning,Fiberglas Corporation, Energy Performance 
Design .Sy~tem' (EPDS): The Refere'nce Manual, 1983; O'Yens-Corni~g Fiberglas Corporation, 
"Legal' Con~iderations Regarding the Thermal Crafted Homes," brochur~, 1983; 
Design'~ystem (EPDS): The Reference Manual, 1983; and Ek, 1983. There are ,also 
numerous articles published on the, testing of the EPDS. , . . 

CONTACTS: 

Name: Merle McBride· 
Position/title: Research Associate :'; ", 
Organization: Owens-Corning Fiberglas Corporation 
Address: . Research and Development Division, Technical Center, Granville, Ohio 43023 
Phone: 614-587-,7083 ' , , 

.' 
DATE: Nov. 11,1987 / June 29; 1988 

; ~ 
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NEW RESIDENTIAL PROGRAMS (RES-g) 

PROGRAM TITLE: Super Good Cents (SGC) Program 

PROGRAM SPONSOR: Bonneville Power Administration (BPA) 

PROGRAM OBJECTIVES: To encourage the construction and sale of energy-efficient houses 
and to assist the region's building industry in making the transition to more efficient 
construction; to help promote the Model Conservation Standards (MCS) to home buyers and the 
shelter industry.' 

APPROACH: The SGC Program is a promotion and technical assistance program implemented 
by participating utilities and supported by an extensive regional advertising/promotional 
campaign carried out by BP A in conjunction with the utilities. Under this program, 
the utility reviews builder plans and identifies a cost-effective package of SGC features, 
inspects homes under construction, certifies completed structures for compliance with SGC 
standards, awards SGC certificates to builders for their homes that qualify, promotes the 
sale and occupancy Of these homes, publicizes and advances the SGC concept among Northwest 
builders' and other members of the shelter industry, and provides financial incentives to , 
builders or buyers of certified SGC homes. Under this program, BPA supports utility efforts 
through regional advertising,. cooperative local advertising campaigns with utilities, 
coordination of all advertising and promotional activities, technical and sales/marketing 
training seminars for utility personnel involved in the program, marketing and promotional 
materials, and computer software for home energy analyses. BPA also reimburses utilities 
for their financial incentives. The goal for the SGC program and its companion program 
(the Code Adoption Assistance Program (see writeup)) is to achieve the cost-effective energy 
savings from MCS construction. BPA is pursuing this goal. 

This program provides construction guidelines and recommended materials that guide 
builders in building SGC homes. The Super Good Cents construction standard'is based 
on the home's performance rather than on its components: builders can choose from a 
combination of energy-efficient features to meet specific kWh per sq. ft. performance 
criteria. A computer software package analyzes the home's design features and computes 
their performance. The general construction requirements of the program are: insulated 
doors and windows (triple glazed and double glazed low emissivity glass windows with 
wood or thermally improved metal frames); wall (R-values of 19, 24, or more), 
ceiling (R-38), and floor (R-19 or R-30 under floor) insulation above current code 
levels; methods to control air infiltration and moisture; and equipment to ensure 
adequate ventilation and air quality; and a high efficiency heating system. There are 
four designated paths by which residential buildings can be qualified within the SGC 
Program specifications. The four methods and the multitude of options within each method 
allow extreme flexibility and a variety of techniques with which to meet the standards: 
(1) the Thermal Performance Standards require the overall building heat loss to not 
exceed a specific level depending on climate zone; (2) Energy Budgets require that 
the long-term average yearly space heating requirements of the dwelling per square 
foot of conditioned floor area should not exceed certain levels; (3) the Prescriptive 
Path requires components to meet or exceed the prescribed component standards for 
framing, ceilings, exterior (above and below) grade walls, floors, basements, doors, 
windows, solar features, and thermal mass; and (4) the Point System allows modification 
of base case prescriptive options through the use of alternate component specifications. 

A computer software package, Wattsun IV, is available through the utilities for 
use by consumers and builders to aid in the design and construction of SGC-certified 
homes. The program provides a recommended package of measures that meet an energy 
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b\ldget for that home in a specific' climate zone, and.predicts how efficien tly that 
home will use energy and the length of time required to pay for the additional energy 
conservation features. This information can be used by a-prospective 'buyer in comparing 
the energy use of sec with conventionally-built homes, or comparing the energy efficiency 
of two SGC-certified homes. 

TARGET BUll.,DING TYPES: Single-family, multifamily, and manufactured homes. 

KEY PARTICIPANTS: BPA, participating utilities, builders, and homebuyers. 

HISTORY: 

Date of Implementation: 1984 
Current Status: Continuing 

,.,' 

General Comments: Super Good Cents is patterned after a highly successful' 
program (the Good Cents Program) developed by Southern Electric International (SEI), 
a consortium of"southeastern-utilities. The word "Super" was added to Good Cents 
to denote the difference between the MCS standards'of this program and the Good Cents 
programs operated by utnitieswithin the region. Super Good Cents is part ofBPA's 
plan to help carry out mandates in the Northwest Power Act of 1980 by ensuring the 
efficient use of electricity in new homes. Forerunners of the Super Good Cents homes 
built under this program "vere'the Thermabilt home in Washington, the Energywise home 
in Idaho, the model standards home in Montana,"and the Oregon Home in Oregon . 

. . , 

MARKETING/PROMOTIONMETHODS:'Thete are five major elements in promoting 
the SGC Program. (1) Advertising. BP A provides participating utilities with a . 
cooperative advertising allowance of 50 cents per residential customer as well 
as the support of a regionwide mass media advertising campaign utilizing 
radio, TV, and newspapers to promote awareness and interest in SGC homes. 
Television has been primarily used for promoting program awareness (expenditures 
for television ads through FY 1986 were 60% of the total expenditures for 
advertising). (2) Local promotion. Utilities receive an up-front annual support 
payment that ranges from $4,000 to $10,000 based on the number of residential customers. 
In addition, a $100 payment per certified SGO home is given to utilities to 
support local promotion activities with the shelter industry. (3) Certification. 
All new homes that meet the SGC specifications are certified by the utilities 
as SGC energy-efficient homes. A certificate accompanies certification, and is 
given to both the home and the builder. (4) Shelter industry assistance promotion. 
The program provides training, promotional materials, and onsite technical assistance 
to assist utilities in promoting SGC to their local shelter industry. Promotional 
materials include construction handbooks, program implementation and advertising guides, 
a graphics manual, representatives' handbooks, and builders' and homebuyers' guides. 
Training is pr9vided for both utility personnel and builders. Ane! (5) Financial 
incentives. Financial incen tives 'were added to the program in July 1986. The 
levels for the incentives for single-family homes were $2,000 in 1986 and $1,500 in 1987;. 
the current level (1988/89) is $1,000 in climate zone 1 (the warmest climate zone), 
$1,250 in climate zone 2; and $1,500 in climate zone 3 (the coldest climate zone). 
For multi-family buildings,·the incentives were $2,000 for the first unit and $750 
for each additional unit in 1986, and' $1,500 and $600 in 1987, respectively; . 
the current level (1988/89) is $1,000 and $250, respectively. 

,,' -

The following benefits are stressed: for utilities, reduction of peak electricity 
demand in winter, enhanced public image, reduced utility rates; for builders, expansion 
of business by advertising and heightened consumer awareness; and for consumers, reduction 
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in operating costs; increase in value of home, greater comfort, and easier home resale. 

MONITORING/EVALUATION: ' 
A process and impact evaluation study began in August 198.5 and will end in April 1989,., 
An interim evaluation report was published in August 1987, covering the period 
from the start of the program through September 1986. Specific elements of the 
evaluation include baseline and two follow-up surveys for both consumers and builders, 
ongoing data collection on the number of new housing starts and SGC home certifications, 
an incentive analysis, an analysis of the performance of SGC homes, and a utility 
implementation analysis. There have been seven major surveys (3 consumer surveys, 
3 builder surveys, and 1 SGC occupant survey). Three case studies of utilities 
implementing the SGC program are presented in the interim evaluation report (Aug. 1987), 
and a second interim report will be forthcoming ,in July 1988. 

Market penetration: As of March 1988, the program had certified over 1,700 
single-family homes and over 900 multi-family units. The penetration of the 
electrically heated new home market in 1988 to date was 18-19%. There was 
considerabf~ variation ari1~ng utilities: for example, Ashland, Oregon, obtained 
penetration levels of 75-80% in 1986 and 1987. As of March 1988, 112 public 
and private utilities had joined the SGC Program. 

More than 3,400 builders have been trained in Super Good Cents construction techniques. 
There were 27 utility workshops with 644 attendees for 198.5 and 1986 combined. 
There were 91 sessions for builders with 2,430 attendees at introductory sessions 
and 1,178 at advanced speCial topic seminars. An additional 22 workshops or seminars. 
were held for ot'her members of the shelter industry. 

Savings: 
• Energy: Expect 30% to 50% reduction in electricity use, compared to 

conven tionally-designed homes. 
• Peak:' 
• Dollars: 

" , 

Costs and cost-effectiveness: $1 million in FY 84, and $4.2 million in FY 85. 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
The findings below are taken from BPA's interim evaluation report (1987). 

One of the more significant program achievements has been the public's awareness of the 
SGC program, The program has met its awareness objectives each year for the first 
two years of the program--20% in 198.5 and 40% in 1986. The 1985 objective was attained (20%) 
and the 1986 objective was exceeded (48%). (The objective for 1987 is 65%). 

, Thus, it appears that the general awareness and promotion and marketing effort has 
been successful. In spite of this, there was not an equivalent success in terms 
of the sale of SGC homes in the market (see above). The first Interim Report (Aug. 1987) 
recommended a redirection of the media campaign with more emphasis placed on motivating the 
"aware" consumer to act. It was also recommended that more targeted promotion to 
a higher income audience and direct mail was warranted, accompanied by less reliance 
on TV commercials. 

RELATED PROGRAMS: Home energy rating systems (see report). 
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REFERENCES: Pacific Northwest Utilities Conference.'Committee, 1987; Northwest 
Power Planning Council, 1987a, 1987b; Columbia Information Systems, 1986 and 1987; 
Columbia Information Systems, ABaseline Suruey of.Consumer Attitudes, Portland, . 
Oregon, 1986; Mohler and Smith, 1986; "A Builder's Guide to Super Good Cents Construction 
and Sales (1987)," and "A Home Buyer's Guide to Super Good Cents qomfort and Savings 
(1986)," "Issue Alert: BPA Launches 'Super Good Cents' (1984)," brochures prepared . 
by BPA; letter (rom Dick Wanderscheid, Energy Conservation Coordinator, City of Ashland, 
Oregon, to Donna Geiger, Public Inyolvemtmt Manager, BPA, Jan. 6, 1988. . 

CONTACTS: 
\ 

N arne: Bruce Cody 
Position/title: Evaluation Specialist 
Organization: BPA , 
Address: RPEB, P,O. Box 3621, Portland, Oregon 97028, 
Phone: 503~230-7314 

DATE: Nov. 6, 1987 / June 28, 1988 

N arne: Pat Durocher 
Position/title: Progr~m Manager 
Organization: BP A . . .' 
Address: RMRB, P.O. Box" 3621, Portland, Oregon 97028 
Phone: 503-230-5489 

DATE: June 28, 1988 

" .' 

" " 

, ' 
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NEW RESIDENTIAL PROGRAMS (RES-lO) 

PROGRAM TITLE: Energy Conservation Home (ECH) Program 

PROGRAM SPONSOR: Pacific Gas and Electric Company (PG&E) 

PROGRAM OBJECTIVES: To encourage the installation of energy-conserving features 
beyond the state energy code to improve the energy-efficient performance of new 
residential buildings. 

APPROACH: The ECH program was an incentive marketing program to increase building 
contractors' knowledge of available conservation technologies. To qualify, dwelling 
units, either single-family or multifamily, were rated according to a system based 
on installed features. Each point in the rating system represented the potential 
for saving 3 therms of gas or 30 kWh of electricity per year. A point was also 
awarded for each 2,000 gallons of water savings per year. After a minimum number 
of points were accumulated, monetary incentives were awarded on a per point basis. 
The minimum points to qualify were set at 50. A builder could go beyond the minimum· 
number of points set by PG&E, but points were not permitted for features ~andated 
by state or Federal codes. A builder selected any combination of features which . 
qualified him for the program. The ECH program was the first utility-sponsored 
conservation program to attempt to quantify passive solar design features for a : 
scoring system. 

For single dwellings or projects of three or fewer units, individual verification of 
all reported ECH connections ,,{as made. For larger subdivisions, 10% of all 
units, randomly selected, including models, were inspected for compliance. 
If installation problems were noted, the builder was informed and requested to 
verify installation prior to receiving program incentives. Should a builder fail 
to comply, no incentives were awarded, ECH promotions were not used in the 
builder's advertising, and the homes were not reported in the program. 

TARGET BUILDING TYPES: Single-family and multifamily 

KEY PARTICIPANTS: PG&E and builders. 

HISTORY: 

Date of Implementation: May 1976 
Current Status: Ended in 1981 
General Comments: The focus of the program was on the builder rather 

than on the consumer, primarily due to the well-established communication 
link already in place between the utility and the builder. There was an 18-month 
pilot test before a systemwide ECH program was launched in 1976. In 1977, PG&E 
introduced the Premium Energy Conservation Home (PECH) to determine the feasibility 
of penetrating the market with a home which would double the energy savings potential 
of the basic ECH. In the PECH program, single-family homes required 100 points to 
qualify and then received a $60 cash award for single-family units and $40 for 
multifamily units. In 1980, the ECH and PECH programs were consolidated and 
the program was renamed the Energy Conservation Home program with 50 points 
required to qualify and a $2 incentive awarded for every point accumulated beyond the 
minimum of 50 with a maximum award limit of $150/unit. On February 1, 1981, the 
monetary incentives for the revised ECH program were eliminated in anticipation of 
planned conservation incentives to be awarded builders by the California Public 
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Utilities Commission: The program -ended when higher .mandatory state standards for 
"buildings were adopted. - .. 

MARKETING/PROMOTION METHODS: A variety of marketing incentives were 
offered, most of which were directed at informing prospective home buyers of the 
advantages of buying an ECH: cash awards,promotional literature to be displayed 
at the time of sale (ECH awards, signs, sales brochures, and in·dividual customer 
certificates), systemwide advertising (ads, publicity, mass mailings, and public 
presentations), and personal contacts with builders. The program was promoted by 
stressing the following points: PG&E was committed to energy conservation because it 

- would reduce t.he need for costly new_power plants, customers.were willing to invest 
in energy-efficient homes because of lower utility bills and higher resale values, 
and builders received a marketing advantage over less energy efficient homes. Cash 
incentives of $2 per point were awarded, up to a maximum of $150 per dwelling ana 
$15,000 per subdivision (100 or more units). 

MONITORING /EV AL UATION: 
Energy use of ECH hom~s w~ tracked. An evalUation of the program was conducted 
using econometric analysis, comparing the electric energy consumption behavior of 
ECH/PECH homes with other homes built during the same period of time, controlling 

_ for such factors as: variations in appliance ownership, weather, household income, 
energy price, the physical size of the dwelling, the number of occupants, recent 
changes in building codes, and certain aspects of lifestyle and conservation-related 
attitudes and activities. The total sample size was 180 households. 

Market penetration: In 1976, 4,750 homes qualified, representing 8.6% of 
the new homes connected that year (55,232). In 1977, 19,450 homes qualified, including 
more than 350 PECHs; representing 20% of the homes constructed that year (97,250). -
By 1978, ECH market penetration was 37% of new construction. In 1979, 18,000 
PECH homes were built. 

Savings: 
• Energy: For ECH homes, 10% energy savings, and for PECH homes, 20% energy savings 
were estimated using engineering analysis. Using econometric (conditional demand) 
analysis, slightly higher savings were calculated (but not significantly different 
than PG&E's estimates). In 1976, 3,808,000 kWh and 471,000 therms were estimated 
to be saved (i.e., 802 kWh per house and 99 therms per house). 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
The program was successful in terms of penetration (see above) and because some 
progressive builders were installing 150 or more points of conservation features. 
The growing popularity of the program caused various local public agencies to use 
ECH program compliance as a requirement for subdivision or planned development 
approval. Also, product vendors solicited builders to use their devices or systems 
after receiving point values from PG&E, and a number of builders experimented with 
new products and installation techniques to obtain higher point totals. 
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Although an effort was made in 1979 to attract the mobile home industry to participate 
in the program, little success was achieved. The primary problem was that manufacturers 
built their product for nationwide distribution, under Federal rather than state 
regulations. 

RELATED PROGRAMS: In 1979, PG&E introduced a more design-intensive passive solar 
home program, the Suntherm Home Program, that offered a computer analysis of ' 
submitted designs, and in some cases, direct design assistance to a builder. 
Suntherm Homes had to first qualify as ECHs, independent of solar features, and· 
to include solar features supplying a minimum of 50% of the combined energy requirements 
of space conditioning and water heating: Financial incentives for each qualifying 
dwelling ranged from $500 to $1,000 for designs supplying between 50% and 75% of 
the combined water heating and space conditioning requirements. These incentives 
were limited to five qualifying homes per design and five designs per applicant. 
A total of 97 single-family and 42 multi-family homes qualified in 1979. 

REFERENCES: Hailey, 1980; Parti and Harris, 1982; "Erte~gy Conservation· 
Home Requirements and Agreement," brochure prepared by PG&E, 1980. 

• • I ' • 

CONTACTS: 

N arne: Bryan Stokes 
Position/title: Director of Commercial Marketing 
Organization: Pacific Gas and Electric Company 
Address: 77 Beale St., San Francisco, Ca. 94lO6 
Phone: 415-973-2071 

DATE: Oct. 23, 1987 / June 30, 1988 
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NEW RESIDENTIAL PltOGRAMS.(RES-ll) 

PROGRAM TITLE: Conservation Rate Discount 

PROGRAM SPONSOR: Carolina Power and Light (CP&L) 

PROGRAM OBJECTIVES: Initially, to conserve energy; currently, to conserve 
energy at peak times. 

APPROACH: This program provides a discount of5% per kWh (total electricity usage) 
to well-insulated houses (new and existing) with gas heat and to all-electric homes that 
meet the Common Sense standard; all homes have electric heat pumps). The minimum 
installed ther'mal resistance values (insulation) are: R-30 ceilings, R~ll walls, R~19 floors 
over crawlspaces, double-pane glass (or single-pane glass with storm windows), wood exterior 
doors with storm doors or insulated metal doors, and adequate natural or mechanical attic 
ventilation. Substitutions can be made to these insulation values p'rovided the structure's 
overall heat loss, including duct heat loss, is no greater than 0.1 watts (0.34 Btuh) per 
square foot of net heated floor area per of. To sign up, the customer or builder' calls 
the local CP&L office and a marketing representative inspects the residence to confirm its 
thermal requirements. 

TARGET BUILDING TYPES: S.ingle-family, multifamily, and manufactured homes 

KEY PARTICIPANTS: Carolina Power and Light, consumer's, and builders. 

HISTORY: 

Date of Implementation: 1980 0, 

Current Status: Continuing. 
General Comments: The discount was mandated by the Public Utilities Commission i 

to encourage energy conservation; and has been retainedas,an incentive to build Common 
Sense homes. Common Sense homes automatically receive a 5% per kWh discount. 
Winter rates (Nov. - June) are 6.32 cents per kWh, and summer rates (July - Oct.) are 
7.32 cents per kWh. The targeted homes are primarily new homes; a few existing homes 
retrofit to meet the standards for the 5% discount. 

MARKETING/PROMOTION METHODS: The program is not marketed or promoted 
to a great degree; there is some television advertising and bill stuffers. In general, 
customers and builders have to take the initiative to contact the utility company. 

MONITORING/EVALUATION: 

Market penetration: At the end of 1987, 13% of the utility's residential customers 
systemwide (98,000 out of 773,000) were participating in the Common Sense program. 
Types of homes participating: 55,000 single-family, 30,000 multifamily, and 13,000 
manufactured homes. In terms of rate of participation, 74% of new single-family homes 
built each year participate in the Common Sense program; for multifamily it is 55%, and 
for manufactured homes it is 24%. The annual average penetration rate for all new house 
types is 53%. An additional 13,000 customers without heat pumps participate in the 5% 
discount program, raising the penetration rate from 13% to 14%. 

Savings: 
• Energy: Estimated: for single-family homes, 4,339 kWh/year/home; for multifamily 

homes, 1,821 kWh/year/home; for manufactured homes, 6,635 kWh/year/home. 
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• Peak: Estimated: 0.7 kWfor single-family hom~s, 0.35 kWfor multifamily, and 
2 kW for manufactured homes. 

• Dollars: 

Costs and cost-effectiveness: , , 
• Program administration: About $7.00 per customer (averaged over all house types); 

there are minimal advertising costs. 
• Incentives: 
• Private investment: 

Discussion: The program will ,continue as part of a residential package. However"the 
company is currently more' interested in peak load reducing and shifting programs. 
They are not pushing basic ep.ergy conservation programs. The current program has its 
own momentum '~nd sells ,itself with little promotion by the company. . 

RELATEii PRo'GRAMS: .. 
, , 

REFEREl':'lCES: 

CONTACTS: 

Name:,Chuck Miessner . "' .. 
Position/title: Manager of Program Support Subunit 
Organization: Carolina Power and Light 
Address: 1 Hanover School, 8B5, Raleigh, N.C. 27602 
Phone: 9 19-836-7900 

DATE: July 7, 1988 

Name: Bill Smith . 
Pqsitiqn/title: (form~rly,Manager, Energy Conservation and Load Management. 

at Carolina Power and Light) . 

DATE: Oct. 28, 1987; , 

," ~. 1 } 
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NEW RESIDENTIAL PROGRAMS (RES-12) 

PROGRAM TITLE: Residential Conservatioll (RC) Rate and Energy Efficient Structure 
(EES) Program ' ' , , 

PROGRAM SPONSOR: Duke Power Company 

PROGRAM OBJECTIVES: To reduce peak demand. 
, " 

APPROACH: This program providesa lower rate {12-14%)for residential customers 
who meet certain insulation guidelines above the current state standards (e.g., R-30 
ceiling/attic insulation vs R-19; and R-19 floor/crawl space insulation vs R-ll). 
These houses aLso have R-ll wall insulation (which is the same as the state standard), 
and double glazing of windows and doors (state standards are single glazing, unless 
more than 20% of the wall is,glass). Alternatives to these requirements are acceptable 
as long as the t.otal heat loss does not exceed 30 Btuh per square foot of net heated area. 
This rate is available to new and existing r.esidential structures (site built, 
manufacture.d,or"multifamily): 

TARGET BUILDING TYPES: New and existing single-family, multifamily, 
and manufactured homes. 

KEYP ARTICIP ANTS: Duke Power and consumers. 

HISTORY: 

Date of Implementation: September 1, 1978 
Current Status: Continuing. 
Gener~i.I Comments: ." 

.': 

MARKETINq/PROMOTION METHODS: From 1978 to 1987, the new construction market 
waS .contacted using 'print (e.g., bill inserts), presentations to builders, direct 
contact with cus"tomers, and television advertisements. Since Jan. 1, 1988, media 
promotion for these programs was terminated because the RC stan'dards appear to have 
developed their own momentum. In addition, advertising emphasis is now on the Maximum 
Value Home (MAX) Program (see below).'RC construction is still encouraged. 

MONITORING/EVALUATION: 

Market penetration: As of Dec. 1987, 242,000 of 1.3 million eligible customers 
were on this rate. Current estimates are that 73% of all new home construction is 
built to RC standards. Many of the ones that aren't meeting the standards 'a~e 
mobile homes; the owners of these homes want low-cost housing and aren't that 
interested in energy conservation. 

Savings: 
• Energy: 
• Peak: Expect average per customer reductions of 3.7 kW in winter and 0.6 kW in summer. 
• Dollars: ' 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 
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Discussion: ; ~ :"" " . " 
The program has been very well-received. Consumers across North and South Carolina 
now e~pect homes that meet these st3:n<;l~rd~, apd h()me builders respond, by proyiding them. 
The program is popular with consumers bec'ause space conditioning costs are reduced, 
and with the utilities because less energy is used during peak hours. The program 
was considered successful because of the company!~ efforts to educate consumers 
about the economic and thermal comfort benefits of additional insulation, . 

Hendrickson noted that while there has been tremendous success for new construction, 
the percentage (27%) of ,the totalhousingstock meeting the rate qualifications 
is lower, than desired, due to the relatively low level of retrofit activity to date, 
He also 'noted, that a potential d~a,~back of using the rate struc'ture as an , . 
incentive is that results may appear over longer periods of time becal1sethe 
primary fo~us is ()~ new rather thanexisting homes. In Duke's case, it took, 
approximately 5 years Jor substantial results and, therefore, conservation, to occur. 
The energy savings are mainly due,to upgrading new construction which, given market and 
economic conditions".may. require longer. periods of.time to infiltrate the market." ' 
Concentrating efforts on existing house stock through retrofitting may induce 
the desired behavior throughout the housing market and produce higher levels 
of results sooner. t·' { .• 

, .. , ' '. ' , 
RELATED PROGRAMS: On April 17, 1987, Duke Power began to implement the Maximum 

Value Home (MAX) Program to reduce peak demand and increase energy sales during 
off-peak periods. Duke Power'sRC Conservation Rate plus a 2% dis'coun't is offered ' 
for meeting insulation levels far beyond state building code levels and the •. 
installation of a high efficiency heat pump. The heat pump standards are: SEER of 
9 or greater, an ou tside thermostat set at the balance poin t, and perimeter a~r 
distribution. The house must be pre-wired for air-conditioning and water heater, , 
load control. The program is targeted to single-family and multifamily homes and is 
marketed through television advertising, print media, bill inserts, strong builder 
contacts, and direct contacts by utility representatives. The companyexpects,the ' 
samea'verage customer reductions in peak demand as in the EES'program. Duke Powe'r 
is a summer peaking utility, and heat pump sales are needed to improve the balance oJ, '. 
summer and winter demand. ' 

REFERENCES: Hendrick~on et at., 1985; Davis and Limaye: 1984 .. 

CONTACTS: 

Name: Donald Stafford . 
Position/title: Residential Construction, Specialist 
Organization: Duke Powe'r, Company. . 
Address: P.O, 'Box 33189, Charlotte, N. C. 28242 
Phone: 704':373-4556' ,I • 

DATE: June 6, 1988 

. Name: Susan FItzhugh " 
, Position/title: Load analysis enginee~ 

Organization: Duke Power Company 

, , 

Address: P.O. Box 33189, Charlotte, N. C. 28242 
Phone: 704-373-5305 

DATE: October 30, 1987 / June6, 1988 

, , 
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NEW RESIDENTIAL PROGRAMS (RES-13) 

PROGRAM TITLE: Residential Service Conservation Rate 

PROGRAM SPONSOR: South Carolina Electric and Gas Company _ 

PROGRAM OBJECTIVES: To go beyond the state energy code. 

APPROACH: A conservation rate was established for residential customers whose 
homes (new and existing) meet certain insulation standards (for ceilings, walls, 
floors, water heater, vents, and ducts) that are more stringent than the state code: 
R-30 ceilings, R-ll walls, R-19 floors, double-pane windows, weatherstripping 
around doors, insulated ducts, and insulated (R-8 minimum) water heaters. 
The utility sends inspectors out to make sure the house meets the criteria. 

TARGET BUILDING TYPES: New and existing single-family, multifamily, and manufactured homes. 

KEY PARTICIPANTS: South Carolina Electric and Gas Company 

HISTORY: 

Date of Implementation: 1982 
Current Status: Continuing. 
General Comments: Most builders in South Carolina use the Southern Building Code 

for new construction. 

MARKETING/PROMOTION METHODS: The discounted rate is about 7% for both the 
summer and winter rates. The program is primarily promoted through utility 
bill inserts and talks with builders. 

MONITORING/EVALUATION: 

Market penetration: 3% (10,500 customers out of 365,000 residential customers); 
each year, 3,500 new homes are added to the new rate. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
The program is picking up steam. Two years ago, 2,000 c,ustomers were on the 
rate. Promotion of the program has increased, and more customers are getting 
the rate. 

RELATED PROGRAMS: 

REFERENCES: "Meter Miser: The Magnificent 7," brochure prepared by SCEG. 
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CONTACTS: 

N arne: Gene Gordon. . ,,' 
Position/title: Supervisor, Rate A(l'mi~istratio~ . 
Organization: South Carolina Electric and Gas Company 
Address: P.O. Box 764, Columbia, S.C. 29218 
Phone: 803-748-3348 

DATE: November. 4,1987 . 

. , 

" . 

t· , ",' 

., 

RES-13-2 

RES-13 

., .. 

. ~ <, ,I i 

~ : • ,; f ~ 'I"~ t ..... { 

.,< , , . 

. -,:...: : - ~ .~, 

" ,,', 



NEW RESIDENTIAL PROGRAMS (R~.S-:14)" 
; ", 

PROGRAM TITLE: Super Saver Award Program' 

PROGRAM SPONSOR: Florida Power Corporation (FPC) . 

PROGRAM OBJECTIVES: To promote energy-efficient ·new.constructi()n ... 

APPROACH: An incentive of $3.50 was given by the utility to the builder or the first 
owner if the building had met standards .50% better than the sta,te.energy code. 

TARGET BUILDING TYPES: Single-family 

KEY PAR TICIP ANTS: Florida Power Corporation, builders, and consumers. 

HISTORY: 

Date of Implementation: 1983 
Current Status: Discontinued in Oct. i986~ '. . 
General Comments: This program was discontinued because the Florida Energy' Code 

was tightened up, meeting the standards of the utility program. However, there is no 
inspection to see if builders are complying with the code .. The' state code 'does not . . 
have funds for training or inspections. There are no penalties for noncompliance .. 
As a result, houses are inspected for health and safety hazards; but not for energy. 
The Florida PSC has asked all the investor-owned utilities to help promote compliance 
with the state energy code, and to educate builders and consumers. Consequently, FPC 
has developed training workshops and is seriously thinking of reviving the energy award 
program where builders would have to build homes (all-electric and others) 25% better 
than the state energy code. The company would then inspect the house for compliance and 
issue certificates to homes that comply. There would be no cash incentives. This 
.program is tentative. 

MARKETING/PROMOTION METHODS: Advertising (newspapers), brochures, signs, 
energy fairs, and the local home builders association's monthly newspaper. 

MONITORING /EV ALUATION: 

* 

Market penetration: 

* Year Number of homes Market penetration , 
37% 1983 2,975 

1984 3,466 43% 
1985 2,975 37% 
1986 3.000 38% 
Total 12.416 39% 

There are one million residential customers in the service area; approximately 8,000 new 
single-family homes are built each year. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 
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Costs and cost-effectiveness: 
• Program administration: 
• Incentives: . : .,' ~ 

• Private investment: 

Discussion: 
The program was very successful. A lot of builders liked it and want the utility 
to revive the program. 

RELATED PROGRAMS: 

REFERENCES: 

CONTACTS: 

Name: Jack Davis, H2M 
Position/title: Program Coordinator 
Organization: FloridaPower Corporation 
Address: P.O. Box 14042, St. Petersburg, Fla. 33733 

. Phone: 8~3-866-.5592 

DATE: No~.·9, 1987/July.7, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-I5) 

PROGRAM TITLE: Proposed Hookup Charge " 
, I 

PROGRAM SPONSOR: Maine Public Utility Commission (PUC) 

PROGRAM OBJECTIVES: To show consumersthe operating cost to the utility of electric 
heat by providing incentives for energy-efficient homes. ' 

APPROACH: This program would have established a sliding scale service connection 
or hookup charge for new residential customers who install over 100 amps of power or 
for upgrades of power. There would have been a $600 hookup charge at the time of hookup 
for new service; or $300 if the house had adequate thermal integrity (based on a criteria 
of 15 Btujhrjft2 heat loss standard). This standard was tied to Central Maine 
Power's Good Cents Home standard. There would have been a $300 charge for upgrades of 
permanent residential service above 100 amps, with no exceptions. Houses without electric 
heat normally use less than 100 amps. This tariff reflected the long-run cost 
of providing service to buildings with electric space heat. The charge, while not directly 
refundable, would have flowed back over time to an appropriate class of high-use residential, 
customers who lived in Good Cents homes. ' 

TARGET BUILDING TYPES: Single-family 

KEY PARTICIPANTS:' Maine PUC, Office of Energy Resources', Public Advocate, 
builders, and consumers. 

HISTORY: 

Date of Implementation: Not implemented (see below). 
Current Status: Not being considered. 
General Comments: There are no hookup charges in Maine. 

MARKETING/PROMOTION METHODS: Not implemented. 

MONITORING/EVALUATION: NjA 

Market penetration: 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
This program was not implemented. There was a stipulated rate design settlement 
in Oct. 1986 for both Central Maine Power Company (Maine PUC Docket No. 
86-2) and Bangor Hydro-Electric Company (Maine PUC Docket No. 86-106) that included 
this hookup charge and time-of-use rates and reflected a movement towards marginal-cost 
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prIcmg. The State Legislature overturned the hookup charge even though the 
tariff was broadly supported (including support from the major utility companies). 
The Home Builders Association and the Electrical Co~tractors Association opposed 
the PUC's decision and brought sufficient pressure to the Legislature to overturn 
the tariff. Electricians customarily put in 200 amp service: it is easier for 
consumers to add electrical appliances after house is built, and builders make 

.' ·more money on installing this increased service. In particular, the electrical 
contractors were mad at the tariff and lobbied the Legislature. 

RELATED PROGRAMS: 

REFERENCES:. Letters from Central Maine Power (April 18, 1986), Bangor Hydro-Electric 
Company (March 18, 1986), and Maine Public Sen:ice Company (April 18, 1986) to 
the Public Utilities~Commission; Public Utilities Commission, "Order Conditionally 
Approving Stip'ulation oUhe Cost of Service and Rate Design, Oct. 3, 1986," and 
"Supplemental Stipulation, Oct. 17, 1986,:' and Maine Revised Statutes Annotated (MRSA) 
Title 3S-A, Sec. 3153-A(2). ' 

CONTACTS:' 

Name: Richard Parker 
Position/title: Senior Utility Planner 
Organization: Maine Public Utilities Commission 
Address: 242 State St., Statehouse Station 18, Augusta, Maine 04333 
Phone: 207-289-3831 

DATE: Oct. 28, 1987 / June 1, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-16) 

PROGRAM TITLE: Energy Efficient Home Program 

PROGRAM SPONSOR: New England Electric System (NEES) 

PROGRAM OBJECTIVES: To make energy-efficient home designs available to the public. 

APPROACH: The NEES sponsored a design competition for architects to develop plans for 
moderately priced, energy-efficient single-family homes well suited to New England's 
climate and style. In order to increase energy awareness among their residential customers 
and encourage energy-efficient home construction, the utilities publicized and distributed' 
construction documents for the top three award-winning designs. Three demonstration homes 
were constructed, and were made available to the public for viewing (i.e;, open houses). 
The homes have since been sold. ' 

TARGET BUILDING TYPES: Single-family 

KEY PARTICIPANTS: Massachusetts Ele9tric Company and the Narragansett Electric 
Company, subsidia~ies ohhe New Englan? Elec~tic System. 

HISTORY: 

Date of Implementation: Early 1983 
Current Status: The program has ended. They have stopped advertising the program and 

no longer distribute documents. 
General Comments: Plans of 3 passive solar homes were made available to the public 

in the Fall of 1983. About 35% of the new homes in NEES's service territory are all-electric; 
therefore, there is a need to steer away from electric heat (e.g., Massachusetts has a neW 
building code, effective July 1, 1988, that will require additional insulation if the, 
house uses electric heat). 

MARKETING/PROMOTION METHODS: Project described in Better Homes and 
Gardens and New Shelter. 

MONITORING/EVALUATION: 

Market penetration: 185 home designs were submitted by architects and engineers. 
Through early 1985, more than 35,000 copies of the design booklet had been mailed; 
more.than 100,000 visitors have toured the houses. 

Savings: 
• Energy: These homes are expected to use 40%-60% less energy for heating than 

conventional homes. 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incen tives: 
• Private investment: 

Discussion: 
The houses were all within the range of the average buyer, and this was a positive 
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factor in promoting the concept of energy-efficient design. The designs of the 
houses were flexible (e.g., one could change a bedroom into a den), another positive 
feature. It was also easy to control air flow, and the passive solar features made 
a nice contribution. They found passive solar tc;:> be very beneficial for electrically 
heated homes, especially ip winter betweel1 5 pm and 8 pm: passive solar moved the demand 
for heat 2 to 3 hours away from th~ evening p~ak. 

They did encounter problems with ground-source heat pumps because of technical 
problems (leaks), unreliability, and delays in repairing the systems (one delay in 
repair lasted four weeks). Cost-effectiveness of ground-source heat pumps for small 
well-insulated homes was not good because of the high capital cost. As a result, 
these heat pumps were taken out of two of the three homes. 

The program as a whole was a good educational experience. This program received a 
National Award for Energy Innovation in 1985. 

RELATED PROGRAMS: 

REFERENCES: 
U.S. Department of Energy, 1985; "Energy Efficient Homes: Presenting the 'Winners 
in New England Electric's Energy Efficient Home Design Competition," brochure 
prepared by New England Electr.ic. 

CONTACTS: 

Name: Ken Alton 
PositionJtitle: (Formerly, Program Manager at New England Power Service Co.) 
Organization: Granite State Electric Company 
Address: Box 487, Lebanon, N.H. 03766-0487 
Phone: 603-448-1290 

DATE: Nov. 2, 1987 / June 29, 1988 
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NEW RESIDEN'£lf\L PROG:RAMS (RES-17) 

PROGRAM TITLE: Design Assistance Program 

PROGRAM SPONSOR: Virginia Division of Energy (VDOE) 

PROGRAM OBJECTIVES: To encourage design professionals to develop house plans 
suitable to Virginia's climate and market. 

APPROACH: This program provided architectural assistance to architects, 
builders, and consumers who sent house plans or working drawings to Virginia's 
two solar architects. The architects advised the design comm unity on energy 
efficiency and passive solar design. This service included one-on-one 
consultation, literature and plan review, and computer analysis of the efficiency of 
the projects. Emphasis was placed on soliciting plans that incorporated strategies 
for natural ventilation and passive cooling. 

TARGET BUILDING TYPES: Single-family 

KEY PARTICIPANTS: VDOE, architects, builders, consumers, and the Home Builders 
Association of Virginia. . . . . 

HISTORY: 

Date of Implementation: 1984 
Current Status: Terminated in 1987. 
General Comments: There was a lot of interest in the program when it first started, 
. but the project was terminated due to lack of interest in energy conservation and 

passive solar in the mid-1980s. VDOE could not continue to support two solar architects 
(part-time) due to the lack of demand for their services. ' 

MARKETING/PROMOTION METHODS: Public service announcements, news releases, and 
posters were sent to homebuilder supply companies. 

MONITORING/EVALUATION: None 

Market penetration: 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
The program was highly respected and well-received, and the program worked well 
when interest was high. 
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RELATED PROGRAMS: The VDOE sponsored the American Institute of Architects' 
(AlA) short course "Energy in Architecture" from 1984 to 1986. The target 
audience was architects and designers working in the public and private sectors. 
Training in energy-efficient design practices and in computer-assisted energy 
analyses were conducted. The VDOE, along with the AlA and the Virginia Solar 
Energy Society, sponsored Virginia's first passive residential design competition 
in 1980, open to all interested individuals, design teams, and builders. The 
purpose of the design program was to make passive solar heating and cooling systems 
a conventional practice in the design and construction of single-family and multifamily 
housing within Virginia. The winning designs were published in a book, Solar 
Homes Jor Virginia. In 1980-81, VDOE sponsored five different building workshops. 
Annually, VDOE holds training seminars statewide for building inspectors on the 
energy provisions of the statewide building code. 

REFERENCES: Solar Homes Jor Virginia, Virginia Division of Energy, n.d. 

CONTACTS: 

Name: Jennifer Snead 
Position/title: Program Analyst 
Organization: Virginia Department of Mines, Minerals, and Energy 
Address: 2201 West Broad St., Richmond, Va. 23220 
Phone: 804-367-6883 

DATE: Oct. 26, 1987 / May 24, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-18) 

PROGRAM TITLE: Energy Efficient Hori1eAw:ar~ Program 

PROGRAM SPONSOR: Nevada Power 

PROGRAM OBJECTIVES: Originally, to reduce peak (summer) loads; now, to 
build off-peak (winter) load. . 

APPROACH: This program provided awards to builder15. who built homes that 
met certain insulation standards and~that included a high efficiency heat pump. 
Initially, all the homes had to be all-electric; now, all homes are targeted for 
heat pump promotion. 

TARGET BUll.,DING TYPES: Single-family and multi.family. 

KEY PARTICIPANTS: Nevada Power and builders. 

HISTORY:·, 

Date of Implementation: 1984 
Current Status: The program recently changed into a heat pump rebate program 
i for residential and nonresidential buildings. . . 
Veneral Comments:: Awards are no longer being given since most builders '. . 
, are already meeting state standards. The primary purpose of the heat pump program 
; is t~'pr6mote electricity use (in competition with gas companies).There are 
Ino rebates for heat pumps in the commercial sector because commercial buildings 
i are primarily .electric. . 

MARKETING/PROMOTION METHODS: Awards and rebates for high efficiency 
heat pumps. Initially, there was a fiat rebate: money was provided if a heat . 
pump was installed. Now, the rebates vary by the size and efficiency of the unit: larger 
heat pumps receive larger rebates. 

MONITORiNG/EVALUATION: 
Heat pump seasonal efficiency rating (SEER) records are continually monitored in 
order to. raise the minim urn level of SEER for rebates. Attached are records of rebates 
for 1984 to the present. In addition, Nevada'Power conducts a thorough economic 
evaluation of its program. 

Market penetration: 

Apts. Condos 
Townhouses 

1984 * 961 
1985 2178 
1986 3357 
1987 ** 1864 

Total 8360 

* For Dec. 1984 only. 
** Through Sept. 1987. 

74 
332 
308 
265 

979 
, 

Custom Subdivision Commercial 
Houses Houses Buildings Total 

0 0 0 1035 
78 94 32 2714 

197 246 575 '4683 
188 117 303 

, 
2737 

463 . 457 910 11 169 
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Savings: 
• Energy: 
• Peak: Estimated: 1/2 kW reduction in peak demand for single-family detached houses; 

1/4 kW reduction in peak demand for apartments. The peak reductions 
are due mainly to improvements in the air-conditioning component of the 
heat pumps. 

• Dollars: 

Costs and cost-effectiveness: Three benefit/cost ratios were calculated for 
single-family attached and single-family detached units: 

Attached . Detached 

Utility impact 2.55 2.89 
Ratepayer im pact 0.74 0.76 
Participant impact 1.17 NA 

• Program administration: 
• Incentives: 

Apts. Condos Custom Su bdivision Commercial 
Townhouses Houses Houses Buildings 

1984 * $240,250 $18,500 $0 $0 $0 
1985 $283,136 $71,176 $18,718 $26,724 $5,532 
1986 $352,796 $35,478 $41,317 $54,307 $101,692 
1987 ** $141,010 $27,124 $40,149 $23,880 $57,897 

Total 

$258,750 
$405,286 
$585,590 
$290,060 

Total $1 017 192 $152.278 $100.184 $104911 $165 121 $1 539 686 

* For Dec. 1984 only. 
** Through Sept. 1987. 

• Private' investment: . 

Discussion: About 90% of the inquiries for new service through Nevada Power's 
Builder Services Department were from residents of multifamily units (most of the 
multifamily units are all-electric). There was not a large spread in SEERs. In 1987, 
most of the heat pump and gas/electric package unit SEERS were near 9.0; a few SEERS 
were between 8.0 and 8.5, and a few between 10 and 11.9. As time goes on, the number 
of low SEERs is expected to be less and less. This trend is probably more to due . 
with price effects than rebates or standards (there is no minimum SEER in the state 
code). The average SEER now is 9.0 (in 1985/86, the average SEER was 8.7,' and 8.4 in 1984). 

RELATED PROGRAMS: They are looking at thermal cool storage and high efficiency motors. 

REFERENCES: 

CONTACTS: 

Name: Ron Zanoni 
Position/title: Supervisor, Demand-side Planning 
Organization: Nevada Power 
Address: 6226 West Sahara Ave., P.O. Box 230, Las Vegas, Nevada 89151 
Phone: 702-367-5116 

DATE: Oct. 30, 1987 / June 23, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-19) 

PROGRAM TITLE: Energy Efficient Building Design Competition 

PROGRAM SPONSOR: Energy Efficient Building Association (EEBA) 

PROGRAM OBJECTIVES: To recognize and publicize the efforts of builders 
who have designed and built cost-effective, energy-efficient buildings; to stimulate 
new, replicate energy conservation technologies; and to give recognition to groups 
of individuals who have worked on these award-winning projects. 0 

APPROACH: The competition is open to anyone. There are no cash awards; 
a bronze plaque is attached to the award-winning building. The criteria for 
entering are: new orretrofit building, must 'have been occupied for one year, 
must send in one year's worth of utility bills, must have ventilation measurements, 
and must have had an energy audit. Accordingly, the performance of the building 
is a very im portan t aspect of the program. Last year, they received over 40 applications. 
A jury of 3 people reviews the entries. ,0 0' : . 0 

The following items are evaluated by the jury: nonrenewable energy requited, construction 
costs, project administration, site environment, buildin'g orientation, replication of 
energy-conserving innovations, integration of interdisciplinary teamwork, exterior aesthetics, 
thermal envelope design, positioning and area of openings, passive solar heating (if any), 
ease of maintenance and vulnerability of devices such as skylights and screens, surface 
area of heated building envelope and volume, gross floor area of conditioned space, 
use of space, interior environment, indoor environment and use of "indoor air quality systems" 
in lieu of ventilation and makeup and com bustion air, integration of environmental systems, 
energy budget analysis, air-infiltration test by an independent testing agency, and quality 
and clarity of documentation. 

TARGET BUILDING TYPES: Single-family and multifamily 

KEY PARTICIPANTS: EEBA and builders 

HISTORY: 

Date of Implementation: 1986 
Current Status: Continuing 
General Comments: EEBA is six years old and is located at the University of Southern 

Maine's Technology Center (Corham, Maine). The purpose of the EEBA is to foster the 
development and dissemination of information relating to the design and construction 
of energy efficien t buildings. 

MARKETING/PROMOTION METHODS: The program is promoted at conferences, 
through brochures, and in professional journals. A plaque is affixed to the exterior of the building. 

MONITORING/EVALUATION: 

Market penetration: 40 applicants in 1986 

Savings: 
• Energy: 
• Peak: 
• Dollars: 
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Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: George thinks the program is very worthwhile. There were considerably 
fewer applicants in 1987. EEBA will probably loosen the application process a little 
to encourage greater participation. 

RELATED PROGRAMS: 

REFERENCES: "Excellence in Housing '88: Sixth Annual International Energy 
Efficient Building Conference and Exposition," brochure prepared by EEBA; and 
"Energy Efficient Building Design Competition Proposal," prepared by EEBA. 

CONTACTS: 

Name: Doug George (member of EEBA Board of Directors) 
Position/title: Owner 
Organization: Conserve Associates 
Address: 90 Washington St., Dover, N.H. 03820 
Phone: 603-749-5995 

DATE: Dec: 9, 1987 / June 1, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-20) 

PROGRAM TITLE: Cut Home Energy Costs (CHEC) Loan Program 

PROGRAM SPONSOR: Manitoba Energy and Mines (MEM) 

PROGRAM OBJECTIVES: To promote energy efficiency in existing and new homes. 

APPROA.CH: The CHEC Loan Program is currently being implemented for 
existing homes; expanding the program for new home,s is being planned (see below), 
Low-interest loans are given to homeowners to improve the home to meet the current 
standard (R-20 basement (versus R-12 basement), insulated outside sheathing, more 

. insulation in attic (versus R-40 attic), and an air-to-air heat exchanger). The conditions 
of the CHEC loan are as follows: low-interest rate of 8%; minimum loan of $250 and maximum 
loan of $2,500; maximurn lO-year term; monthly payment of $30.34 or multiples thereof; 
convenient payments on the homeowner's Hydro bill; a mandatory Home .CHEC-UP Energy Analysis; 
a.p.d only the recommendations of the Advisors are eligible. . 

TARGET BUILDING TYPES: Duplex, triplex, 4-plex, mobile home, and row housing 
(apartments (which are in the commercial program) and summer homes are not eligible). 

KEY PARTICIPANTS: Manitoba Energy and Mines, Manitob;t Hydro, Winnipeg Hydro, 
. homeowners, and contractors:' . 

HISTORY: 

Date of Implementation: 1977 
Current Status: Continuing 
General Comments: The program was modified in Oct. of 1986 to increase the 
. loan amount from $1,000 to $2,500, decrease the interest rate from 9.5% to 8%; and 

reduce the amortization period from 20 years to 10 years. The loan program does 
not cover equipment. The province of Manitoba is in the process of buying up the 
gas utility, and the program may be revised to promote efficient gas (heating) appliances. 
The cost of energy in Manitoba is relatively low: 3.5 to 4 cents/kWh and $4.20 per mef 
for natural gas; Manitoba recently experienced a 25% to 30% reduction in the cost of gas. 

MARKETING/PROMOTION METHODS: The program is promoted through a variety of 
activities: direct mail (through Hydro bill stuffers/flyers), counter stands in 
building supply stores, Home CHEC-UP Advisors, home energy workshops, retailer 
training workshops, and newspaper advertisements. 

MONITORING/EVALUATION: An evaluation of the retrofit CHEC Loan Program was 
conducted (an in-house study), but it is not available to the public. 

Market penetration: For existing homes, about 5,000 homes participate each 
year, reflecting a 2% annual penetration rate; about 50,000 loans have been 
processed, so that 19% of the total stock has been penetrated. The stock is 
260,000 homes. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 
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Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
A program expansion into new homes was also developed but not implemented for the 
following reasons: (1) the federal R-2000 program (see write up) was in-place (funding 
for this program will end in 1989); and (2) MEM did not anticipate the expected demand 
for this program: builders indicated that they will have 100% participation (instead of 
30-40%) for the 4,000 new single-family homes built each year (in contrast to an annual. 
average of 2,200 new homes). . . 

The program for existing residential works well. It could be strengthened with the promo·tion 
of efficient heating systems, and program implementation is currently being reviewed. 

RELATED PROGRAMS: MEM administers a similar program for existing commercial buildings: 
the Business and Community CHEC Loan Program. The loans are issued at the Government's 
borrowing rate which is usually 1 % less than the consumer's loan rate. MEM would like 
to extend the Program to new commercial buildings, but this will not occur for some time .. 

REFERENCES: "Home Energy Saving Plan," "Home CHEC-UP /CHEC Loan Program," 
and "How-To Booklets," material prepared by Manitoba Energy and Mines. 

CONTACTS: 

N arne: Tom Akerstream 
Position/title: Manager, Residential Energy Sector 
Organization: Manitoba Energy and Mines 
Address: Energy Management Division, 555 - 330 Graham Ave., Winnipeg R3C 4E3, Canada 
Phone: 204-945-2116 

DATE: Nov. 12, 1987 / June 10, 1988 
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NEW RESIDENTIAL PROGRAMS (RES'-21) 

PROGRAM TITLE: Energy-Efficient Construction Program 

PROGRAM SPONSOR: South Dakota Housing Development Authority (SDHDA) and the 
South Dakota Energy Office 

PROGRAM OBJECTIVES: To reduce home fuel consumption and South Dakota's 
dependence on fuel assistance programs. 

APPROACH: South Dakota adopted a voluntary state energy code, and the 
code was the first one in the country to be used in conjunction with a State Housing 
Finance Agency. Because it is a voluntary code, a program was established (the 
Energy-Efficient Construction Program) that allowed home buyers building in 
compliance with the code and receiving state loan financing to receive an interest 
rate write-down or buy-down (see below). To ensure building compliance, 62 energy 
inspectors were trained and certified to inspect homes built under the code guidelines 
(the inspectors were affiliated with various community action agencies and the South 
Dakota Energy Office, and included several independent inspectors). 

TARGET BUILDING TYPES: Single-family and multifamily. 

KEY PARTICIPANTS: South Dakota Energy Office, SDHDA, homebuilders' associations, 
realtors, subcontractors, and alternate energy user groups. 

HISTORY: 

Date of Implementation: April 1, 1985 
Current Status: Ended May 1, 1986 
General Comments: Effective April 1, 1985, the code required that all 

newly constructed single-family and multifamily housing units financed by SDHDA meet 
minimum super-insulation standards by using insulation, airtight construction 
techniques, and mechanica:I ventilation. The code is unique in that it requires 
testing for air infiltration using blower-door technology (maximum air leakage 
of no more thanA air changes per hour at 50 Pascals). However, an administrative 
rule adopted in May 1986 gave home buyers the option to waive the energy code 
requirements for single-family houses. The code is prescriptive for one and two' 
family dwellings. For multifamily housing units, designers may use one of three 
allowable methods - energy budget, component performance, or prescriptive method. 
The program lasted only one year because the state legislature passed a rule 
declaring that the SDHDA could not pass building codes that were more stringent 
than federal building codes (and the SDHDA code was more stringent than 
HUD's Minimum Property Standards). . - . 

MARKETING/PROMOTION METHODS: Various workshops and seminars were held on all 
phases of the energy code. A free plan review service was made available to provide 
builders with technical assistance during the planning stages and during the construction 
phase. Site visits were provided as requested. The interest rate buy-down had to . 
conform to federal regulations; accordingly, the incentives were in existence for 
only the first three years of the mortgage: for the first year, there was a 3 percentage 
point reduction, for the second year a 2 percentage point reduction, and for the 
third year a 1 percentage point reduction. In the fourth year, the interest rate 
was the market rate (9 7/8%). 
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MONITORING/EVALUATION: 
Utility bill data for houses in the program and a comparison group of gas-heated homes 
were examined. ENVEST and HOTCAN were used for financial analysis of data. A homeowner 
survey was conducted to measure homeowner satisfaction with th'e purchased homes and to 
follow up on any problems which may have arisen during the design and operation of the 
homes (35 households responded out of 67). An evaluation of 45 homes (out of 72 homes built) 
with more than 2 months utility data was conducted. 

Market penetration: 180 homes (all single-family) 

Savings: 
• Energy: Achieved 40% to 50% savings; the savings have persisted for 2 years. 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: $114,535 
• Incentives: 
• Private investment: 
• Additional construction cost: $2,663 for gas-heated homes, and $1,770 for 

electric-heated homes. ' 
• Payback periods: 8-9 years for gas-heated homes, and less than 2 years for 

electric-heated homes. 

Discussion: 
The interest rate buydown did not have much impact on consumers' homebuying 
decisions (due to the limited nature of the program, see above). 

Some parts of the code were too stringent for builders and allowed little flexibility 
(e.g., allowing substitution of different types and amounts of insulation). The code 
was developed to be very simplistic and easy to understand; however, the simplicity 
of the code, as reflected in its prescriptive standard, was too rigid. 

. , 
Homeowners reported problems with ventilation systems and air-to-air heat exchangers. 
However, overall homeowner satisfaction with their homes was high. The average gas-heated 
home had an air change rate of 2.2 air changes per hour (at 50 pascals), and the average 
electric-heated home had an air change rate of 2.9 air changes per hour. 

The training seminars were very helpful and provided orie oCthe few opportunities for 
builders to learn about new building techniques. However, the people who showed up at 
the workshops were not really builders but salesmen and service people. The 
real builders didn't go to the workshops because they needed to make money in 
the field. Also, a lot of work was contracted out, and the subcontractors did 
not attend the workshops. Consequently, workshops were held onsite to train the 
people actually building the houses. Thus, targeting only builders with training 
was not an effective method: future training and technical assistance efforts must 
be targeted to hands-on workers and material suppliers. 

Air-to-air heat exchangers (AAHX) were too expensive, unreliable, and did not work 
properly and would not be recommended for future programs. Most of the AAHX 
were designed and installed to avoid frost buildup, moisture, and condensation problems. 
However, some cold air did enter, but in very small areas. 
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The South Dakota Energy Office re'commended that the best way to build an 
energy-efficient house was to tighten the house and provide energy-efficient 

RES-21 

heating and ventilation equipment: (Note: Wegman felt most heating equipment is 
overspecified today - 90% efficiency is often recommended; he felt that 80% 

'efficiency is adequate). 

There was a lot of learning in the program. Some builders will apply what they learned 
to their current construction while others might not use what they learn until 
more time has elapsed and energy prices begin to increase. Overall, the builders 
were supportive of the program. 

Some builders are continuing to use what they learned in the program: in particular, 
air tightness techniques with mechanical ventilation (they exhaust moisture to the 
outside). Some builders have returned to their former habits (e.g., using 2x4 
insulation, instead of 2x6). 

The program did have another positive feature: it united all the builders in the 
state for the first time. Moreover, the builders are now interested in obtaining 
contractor's licenses to maintain their competitive edge against unlicensed contractors. 

The program was a good real world application because the builders were regular 
folk with no special expertise in energy-efficient construction. He feels that 
because of this program, South Dakota is 20 years ahead of most of the other states. 

The program received a National Award for Energy Innovation in 1986. 

RELATED PROGRAMS: The South Dakota Energy Office is currently working on 
"Blueprints for the 90s" that will examine what products to use, how one 
should use them, and when you shouldn't use them. 

REFERENCES: Larson et at., 1986; U.S. Department of Energy, 1986a. 

CONTACTS: 

Name: Steve Wegman 
Position/title: Director, Alternative Energy Program 
Organization: South Dakota Energy Office 
Address: 217-1/2 W. Missouri, Pierre, S.D. 57501-4516 
Phone: 605-773-3603 

DATE: Nov. 3, 1987 / June 8, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-22) 

PROGRAM TITLE: The Energy-Efficient Home Project of Oregon (EEHPO) 

PROGRAM SPONSOR: Bonneville Power Administration (BPA) (provided administrative 
costs), Oregon Department of Commerce's Housing Division (ODCHD) (provided $900,000 
in low-interest rate mortgage funds), and the Energy-Efficient Housing Group (EEHG) 
(the consultant that ran the project). 

PROGRAM OBJECTIVES: To demonstrate to homebuilders, mortgage lenders, and 
buyers the market acceptability and specific advantages of solar energy/energy-conserving 
construction in the entry-level home market. 

APPROACH: Public funds were used to: (1) create a favorable atmosphere and an 
attractive investment vehicle for energy-efficient residential construction; 
(2) set up a design/build competition aimed at builders; (3) introduce lenders to 
concepts of qualifying ratio adjustments based on energy savings; and (3) prove 
in the marketplace the benefits of energy~efficient housing for all participants, 
from the secondary mortgage market to the homebuyer. Builders were encouragef! to 
adapt a standard starter home model to be more energy-efficient (versus designing from 
scratch). A design/build competition was held and was viewed as extremely successful: 
68 design entries were received from 52 builders. A winning design had to excel 
in several areas: technically (55% of the possible score), marketability of the 
design (30%), and the builder's financial qualifications and experience record (15%). 
A review team (8 members) was assembled, representing the cosponsoring organizations and a 
cross-section of professional specialties ranging from design, engineering and 
construction, to lending, appraising, and sales. Sixteen winners and five alternates 
were chosen; all of the winning designs featured sun-tempering of heating requirements 
in addition to a tight well-insulated envelope. There were 12 passive solar designs. 

Monthly energy savings computations were calculated for each house and provided to 
the Far West Federal Bank for use in qualifying buyers. The Uniform Rating System (URS), 
developed by the vVestern Resources Institute, was used by the bank. The URS rates 
the energy efficiency of new and existing housing stock and is recognized by secondary 
mortgage lending institutions, such as Freddie Mac (the Federal Home Loan Mortgage 
Corporation). The specific savings information for each house was provided to each 
builder for their use in future sales of their winning model. The primary incentives 
for participation in the program for builders was advan tageous mortgage financing 
and underwriting and the publicity and marketing of the program (see below). 

TARGET BUILDING TYPES: Single-family 

KEY PARTICIPANTS: BPA, ODCHD, EEHG, and builders. Cosponsors included: Far 
West Federal Bank (made the primary mortgage loans), the Oregon State Homebuilders 
Association (provided publicity and logistic support), and the Oregon Department of 
Energy (provided technical assistance). 

HISTORY: 

Date of Implementation: September 1982 to July 1983 
Current Status: Terminated 
General Comments: The program designers believed that a new technology has 

not truly become a normal feature of housing stock until it has been proven in 
the entry-level home market. The ODCHD manages an ongoing program to provide 
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mortgage financing on affordable homes to below-med~an"jIH~9II\e, f;1milies in the 
State of Oregon. The funds are raised through state-bac~ed bond sales, and are 
typically offered at below-market rates through participating lenders that make 
the primary mortgage loans. Positive cash flow based on savings can be used 
in loan underwriting to adjust debt-to-income ratios, thus allowing a lender 
to qualify more buyers for this type of housing stock. A monthly mortgage payment 
typically should not exceed 36% to 38% of the applicant's monthly income; for 
energy-efficient homes, that percentage may be raised as high as 42%, enabling 
the lender to qualify the buyer for a larger mortgage. In the EEHPO, the use of 
the URS resulted in the qualification of one buyer who would have otherwise been 
unable to afford the home. 

The program is no longer in effect because of the local gas companies' belief that this 
program was promoting all-electric homes. About 200 additional homes had been 
planned, and these homes were to have been all-electric. 

MARKETING/PROMOTION METHODS: Promotion and publicity for the design 
competition was accomplished via press releases (in newspapers and radio), announcements 
in the newsletter of the Homebuilders Association, and direct mailings to builders. 
A press conference was called to announce the winners, all of whom were presented 
an award letter from the Housing Division. Several winners generated their own 
publicity and/or used the house as a model which resulted in obtaining further sales. 

MONITORING/EVALUATION: Metering of homes was conducted. However, there 
was no evaluation because the project ended earlier than anticipated, and because 
BPA started their own Residential Standards Demonstration Program (RSDP, see writeup). 
Meters are still in, but data are not being collected. 

Market penetration: 14 homes 

Savings: 
• Energy: The 14 homes were estimated to save over 2.8 million kWh over 

the term of the mortgage. 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incen tives: 
• Private investment: 

Discussion: 
The program was a successful cooperative effort carried out by a coalition of public 
and private sector participants. Miller noted three points about the program: 
(1) a mortgage financing/underwriting component will/stimulate energy-conserving 
housing activity, probably at rn uch lower direct governmental cost than isolated 
awards or training programs; and (2) homebuilders will respond favorably to a 
performance approach than to a more stringent prescriptive approach. However, 
Miller believes that people bought the homes because they were nice, well-built homes 
(builders were supportive of the program, put a lot of effort into building well-built 
homes, and used the homes as spec houses for advertising their business). 

RELATED PROGRAMS: BPA's Code Adoption Demonstration Program, the Early Adopter 
Program, the Model Conservation Standards Implementation Assistance Program, and 
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the Residential Standards Demonstration Program (RSDP) (see writeups). None of 
these programs focused on the financing of homes, the chief focus of this demonstration 
project. 

REFERENCES: Miller et at., 1984. 

CONTACTS: 

Name: Carolyn Whitney 
Position/title: Head of New Residential Programs 
Organization: Bonneville Power Administration 
Address: P.O. Box 3621, M.S. RMRB, Portland, Oregon 97208-3621 
Phone: 503-230-5463 

DATE: Not interviewed, but person to contact. 

N arne: Kate Miller 
Position/title: (formerly a Public Utilities Specialist at BPA) 

DATE: Nov. 9, 1987 
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~EW RESIDENTIAL PROGRAMS (RES-23) 

PROGRAM TITLE: Residential Standards Demonstration Progra'm (RSDP) 

PROGRAM SPONSOR: Bonneville Power Administration (BPA) 

PROGRAM OBJECTIVES: To demonstrate to the homebuilding industry what the proposed 
energy-efficient standards (Model Conservation Standards (MCS)) are, how to comply 
with them, and increase the industry's familiarity with them; and to obtain more 
accurate estimates of the average energy savings and incremental costs associated 
with the MCS. ' 

APPROACH: The RSDP is a large-scale demonstration program of new, electrically-heated' 
houses built to the MCS. MCS houses have many of the following characteristics: insulated 
ceilings (R-30 or R-38) and walls (R-19 to R-31), underfioor insulation (R-19 or R-30), 
perimeter insulation (R-lO to R-15), double or triple-glazed windows with thermal 
breaks (insulating material in the window frames to break the thermal path by which 
heat is lost), insulated en try doors, con tr<?l of air infiltration through careful 
caulking, weatherstripping, and vapor barriers, very low infiltration designs incorporating 
continuous vapor barriers and air-to~air heat exchangers, passive solar designs, and 
use of heat pumps. 

Houses meeting the MCS are expected to use forty percent of the heating energy 
of an otherwise comparable house built to current standards (the "current practice" 
house). In the RSDP, 423 energy-efficient homes equipped with meters for measuring 
actual energy use were built across the region's three climate zones. An equivalent 
number of "current practice" houses built to the construction practices prevalent 
in the region between 1979 and 1983, before the program began, were also equipped 
with meters. In addition, construction cost data and data regarding the characteristics 
of the homes (e.g., ,indoor air quality, solar access, and operation of air-to-air 
heat exchangers) were also collected. The project was funded by BPA; discretion 
in designing and, implementing th.e RSDP was left to the states. 

TARGET BUILDING TYPES: Single-family and multifamily. 

KEY PAR TICIP ANTS: BP A, the state energy offices of Idaho, Montana, 
Oregon, and Washington, general contractors, subcontractors, designers; architects, 
the general public, builders, local code officials, and others familiar with 
standard residential construction., 

HISTORY: 

Date of Implementation: 1984 
Current Status: Completed 
General Comments: The Pacifi'c Northwest Electric Power Planning and Conservation 

Act of 1980 (P.L. 96-501) established the Northwest Power Planning Council that 
adopted the MCS for new residential and new commercial buildings in their 1983 Power 
Plan. BPA has offered major programs designed to meet the Council's goals,including 
the RSDP. . 

MARKETING/PROMOTION METHODS: A series of 'orientation sessions were conducted 
throughout the four states describing the RSDP to builders, potential homebuyers, 
and the general public. Each state held between six and seven orientation sessions. 
Approximately 2,000 persons attended the sessions. The states also held a series 
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of builder training workshops throughout their respective state; these workshops 
were particularly targeted to general contractors, subcontractors, designers, architects, 
local code officials, and others familiar with standard residential construction. 
Approximately 1,750 builders attended the workshops. BP A also funded a technical 
assistance hotline. This service, administered by the International Conference of 
Building Officials (WSEO served as a subcontractor), received over 7,000 calls 
(from 1984 to 1986) from builders and code officials needing clarification on technical issues. 

State energy agencies solicited participation in the RSDP by sending out 
additional informational brochures to builders that had initially expressed 
an interest in the program. Each state developed its own method for promoting 
and marketing the program homes. Most of the states developed a name and logo 
that identified the energy efficient homes. There was also advertising in local 
newspapers and open houses. 

+ 

MONITORING/EVALUATION: 
The RSDP included the large-scale monitoring of -both construction costs and energy use in 
approximately 400 energy~efficient houses and an equivalent number of "current practice" 
houses built recently to conventional standards. As part of the monitoring program, houses 
were "triple-metered" for electricity consumption by placing separate kilowatt.-hour 
meters on the space heating circuit, the domestic hot water circuit, and the total 
load. In addition, an integrating temperature recorder that measured both 
indoor and outdoor temperatures was installed. Cooperating homeowners were paid 
to record weekly the meter readings and indoor and outdoor temperatures. Occupants 
of both the MCS and current' practice houses were surveyed twice to obtain 
information on house characteristics, appliances, perceived problems with the 
indoor environment, energy-related attitudes, and demographic characteristics. 
Thermal monitoring ended in August 1987; 75% of the original participants volunteered 
to have their houses monitored for one additional year (1986-87). An infiltration 
study, comparing tracer gas measurements with blower door results, is continuing. 

Market penetration: About 400 energy-efficient homes were built, 2,000 persons 
attended orientation sessions, and 1,750 builders attended workshops. 

Savings: 
• Energy: The average anriual space heating use for houses built in the RSDP 

was approximately 2.5 kWh per sq. ft. less than for comparable houses built 
between 1979 and 1983. Assuming the average new house built in the region 
has 1,650 sq. ft. of floor area, this translates into a savings of 4,125 
kWh per house. 

• Peak: 
• Dollars: 

Costs and cost-effectiveness: The median incremental construction cost reported 
by builders was $2.90 per sq. ft. of floor area. The Council used a 36% markup 
on direct labor and material costs to account for builders' indirect costs and profit. 
This raises the total cost of the conservation measures installed in the houses 
built in RSDP to $3.95 per sq. ft. of floor area. Adding an administrative cost of 
20% to this amount makes the final cost to the region $4.94 per sq. ft. of floor 
area. Assuming a house that has 1,650 sq. ft. of floor area, the final cost per 
house is $7,820. However, more recent experience has shown that builders are 
now meeting MCS requirements for less than $2,000 per house. 

• Program administration: 
• Incentives: 
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• Private investment: , 
~Cost effectiveness: There are cost-effective combina.tions of energy 
conservation measures for new residential construction that exceed current 
practice and achieve Council-level performance. The thermal performance of 
the Council's MCS can generally be achieved in a cost-effective manner. 

RES-23 

Houses built to BPA's recommended MCS h.ad a lower present-value cost to the 
consumer than. the comparable current practice house (including first~cost 
plus operating costs). . 

Discussion: . , '.' . 
Parker (1987) described the following lessons learned from the RSDP:(1) well-insulated 
houses consume'even less energy for space heating than predicted, (2) conventional houses 
perform better than expected, (3) forced-air heating systems in conventionally 
built houses may perform poorly unh~ss special attention is placed on reducing 
duct losses, (4) special air-infiltration control measures and air-to-air heat 
exchangers are not economical from the standpoint of saving ene~gy alone, and 
(5) mechanical ven'tilation systems seem to be a necessity in all modern houses 
to help provide adequate indoor air quality. He concluded by saying that, based 
on the data from the RSDP, the MCS are particularly good long-term investments: 
it is cheaper in .the Pacific Northw~st to conserve electricity with energy-efficient 
new housing at MCS levels' than it is to,produceelectricity with any new generating source. 

TheNorthwe~tPower Planning Co~ncii (1987) and Vine (1987) noted that,there 
were many reasons why the cost data from this program should be viewed with 
caution. First, many of the builders who partiGipa~ed in the program had never 

.. built to the levels of energy efficiency called for in the·MCS. This lack of , 
.. e~perience resulted in higher costs. Second, many of the builders who did have 

.I .. some experience .building to these higher levels of energy efficiency chose to 

. e'xceed the minim urn program requirements (they installed even more energy-efficient. 
~<:'I m~aSuresthan the model standards required). Builders who. exceeded the MCS 

specifications incurred higher costs. Taking these factors into account, the 
Council's current best estimate of the regional cost of meeting the MCS, including 
20% for program administration, is approximately $2.25 per sq. ft. of floor space.' < • , 

The Council (1987) also noted that some caution must also be applied to the savings 
data. Again, since many of the builders were building their first highly energy-effic:ient 
new home, not all of the construction design goals were:met. Taking this factor into 
account, the Council anticipates that over its life a house meeting the MCS will use 
approximately 3 kWh per year per sq. ft. of floorspace less for space heating than 
will an identical house built to current practices. This is equivalent to a 50% 
reduction in the space heating needs of a typical house. Based on the Council's 
financial assumptions and projected costs and savings, the regionallevelized 
cost of the MCS is 2.8 cents per kWh. 

Selby noted that BPA's other conservation programs have benefitted from the 
RSDP: the program helped start BPA's Super Good Cents (SGC) program though the 
development of building specifications and refined the proposed MCS! 

RSDP results have already influenced the MCS and the resulting SGC specifications 
(BPA (RCDP), 1987). The RSDP cost-effectiveness study provided critical information 
needed by the Council and BPA to make programmatic and policy decisions. This 
analysis helped identify which measures should be included in the latest version 
of the MCS and which should not. For instance, air-to-air heat exchangers (AAHX) and 
air tight construction (advanced drYjVall approach (ADA, a method that seals together 
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walls, floors, and ceilings to form a continuous air/vapor barrier) or continuous polyethylene 
vapor barriers) became optional, rather than a required measure. Also, as a result of 
RSDP, AAHX specifications were upgraded and now provide useful installation details 
such as proper sizing of ducting. Also, the ADA was introduced in the RSDP, and 
due to its success, was offered as an innovation in the first cycle of the 
Residential Construction Demonstration Program (RCDP) (see writeup), allowing it 
to gain exposure and mature further. Now, ADA is part of the SGC specifications. 
Two-by-six exterior walls, which allowed for more insulation, were not commonly 
used by builders in the region, prior to RSDP. As this technique has gained wider 
acceptance, 2 X 6 framing material became more readily available and now 
"advanced framed" walls are standard practice in Oregon and Washington. Advanced 
framed ceiling trusses, which allow for thicker ceiling insulation, once hard 
to find, are also now commonly carried by suppliers. "Thermal-break" windows, 
first required in RSDP, also have become easier to find and are less expensive to purchase. 

RELATED PROGRAMS: BPA's Residential Construction Demonstration Program 
. (see writeup). 

REFERENCES: Bonneville Power Administration, "The Residential Construction 
Demonstration Project: Project Brief," brochure, 1987; Bonneville Power Administration, 
1986; Crossman, 1986; Drost et aI., 1986; Eckman and Watson, 1984; Hart and Selby, 
1984; Jackson, 1986; Johnson, 1986; Keating and Bavry, 1986; Keating et al., 1986; 
Meier et al., 1986; Northwest Power Planning Council, 1987a; Parker, 1986, 1987a, 1987b; 
P. Reiland, M, McKinstry, and P. Thor, Preliminary Air-to-Air Heat Exchangers Testing 
Results for the Residential Standards Demonstration Program, Bonneville Power 
Administration, Portland, Oregon, 1985; P. Reiland, M. McKinstry, and P. Thor, Preliminary 
Formaldehyde Testing Results for the Residential Standards Demonstration Program, Bonneville 
Power Administration, Portland, Oregon, 1985; P. Reiland, M, McKinstry, and P. Thor, Preliminary 
Radon Testing Results for the Residential Standards Demonstration Program, Bonneville 
Power Administration, Portland, Oregon, 1985; Rowan, 1986; Tangora et ai, 1986; E. Vine, 1986; 
E. Vine and B, Barnes, 1986; Watson, et ai" 1986. ., 

CONTACTS: 

Name: Jane Selby . 
Position/title: Program Manager, RSDP 
Organization: Bonneville Power Administration 
Address: P,O, Box 3621, M.S. RMRD, Portland, Oregon 97208 
Phone: 503-230-7518 

DATE: Dec. 10, 1987 / June 23, 1988 

RES-23-4 

'f, 



'NEW RESIDENTIAL PROGRAMS (RES-24) 

PROGRAM TITLE: Residential Construction Demonstration Program (ReD?) 

PROGRAM SPONSOR: Bonneville Power Administration (BPA) 

PROGRAM OBJECTIVES: To examine innovative ways of meeting the requirements of 
energy-efficient standards (Model Conservation Standards (MCS)); to save electricity 
by making new homes more energy efficient; to develop and/or refine predetermined 
conservation techniques and innovations; to examine predetermined conservation 
techniques and innovations by gathering. specific data on reliability, cost-effectiveness, 
and marketabiiity; to introduce the use of innovations which show potential 
to be reliable, cost-effective, and marketable; and disseminate information gathered 
from the project which is useful to the shelter industry or to the policy makers in 
the region, 

APPROACH: The RCDP is designed to develop reliable 'alternatives for 
building energy-efficient homes, The RCDPis seen as a testing ground for 
energy-efficient technologies prior Oto transferring them to the shelter industry, -
The projec.t operates on an every other year cycle, The first" cycle was conducted in 
1986-87, The implementation/construction phase of the second ·cycle iseurrently 
underway (1988) a~dthe third cycle is t.argeted for 1990, . 

To p~rticipate in Cycle I of the program, contractors had to· agree to build 
their n~w home to SuperGood Cents (SGC) specifications (see writeup), use a 
MCS~approved air leakage control package, install energy-use monitoring equipment, 
and incorporate at least one of the following "state-of-the-art, "energy-saving 
innovations: advanced drywall approach (a method that seals together walls, floors, 
and ceilings to form a continuous air/vapor barrier), high R-value walls, air-to-air heat 
exchangers with duct heaters, air-to-air heat exchangers with integrated forced-air 
heating systems, exhaust-air heat pumps, and energy-efficient prepackaged modular 
homes, DuringCrcle I, 165 homes were construCted. . 

For the builder, most of the extra expense in meeting high energy-efficient 
. standards was reimbursed by BPA through the respective state energy 'offices. 
Before construction., con tractors had to attend a two-day, SGC training session 
in which standards, technologies, guidelines, and incentives were explained, . 
The program also offered training forsubcontrac'tors and crews and technical' 
assistance to both the builder and subtrades. Other builder responsibilities 
included tracking material and labor costs and filling out detailed check 
sheets as various components of the homes we're installed or compieted,Tw6 
separate inspections were conducted on finished homes, one for overall SGC 
compliance and the other for the technical RCDP innovation requirements, 

Construction for Cycle II began in September 1987. Applications were sent out 
to builders for them to choose which innovative programs they wanted to participate 
in as part of Cycle II of the program. During Cycle II, the following innovations 
are being tested, demonstrated, and marketed: a "Future House," targeted to be 
30% less energy intensive than the currentMCS (10 houses); a Super Good Cents 
(SGC) house with energy-efficient appliances (100 houses); volume builder homes 
(up to four volume builders will be asked to participate; approximately 20 houses per 
builder are expected to be built); air leakage control; active ventilation systems (heat 
pumps; low-cost air-to-air heat exchangers, and non-heat recovery systems) (100 houses); 
and manufactured (HUD Code) housing (150 houses), 
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TARGET BUILDING TYPES: Single-family and manufactured homes. 

KEY PARTICIPANTS: BPA (sponsor and funder), Washington State Energy Office (WSEO) 
(administrator), state energy offices of Washington, Oregon, Idaho, and Montana 
(local project management), builders, and buyers of all-electric new homes. 

HISTORY: 

Date of Implementation: 1986 
Current Status: Continuing 
General Comments: The genesis of this program was the Residential Standards 

Demonstration Program (RSDP, see writeup) in which alternatives to the advanced drywall 
approach were proposed that were more appealing to the building community and 
were potentially more cost-effective. Data from Cycle I are presently being entered 
into BPA's data bases, and preliminary analysis has begun. 

MARKETING/PROMOTION METHODS: BPA contracted with the WSEO to coordinate 
the project. WSEO, in turn, contracted with the state energy offices in Oregon, Idaho, 
and Montana for local project administration. The state energy offices promoted the 
program primarily to builders who had constructed a SGC home or had participated 
in the RSDP,. Program mailings were distributed,' and the program was described 
at public meetings and training sessions. Over 2,500 builders in the region have 
attended RCDP and RSDP training sessions on energy-efficient building techniques 
and innovation specific requirements. BPA also funded, a technical assistance 
hotline. This service, administered by the the International Conference of Building 
Officials (ICBO) (WSEO served as a subcontractor to ICBO), received over 7,000 calls, 
from 1984 to 1986, from builders and code officials needing clarification on 
technical issues. 

Aside from the increase in home value, contractors received cash incentives, ranging 
from $4,000 to $4,SOO depending on the innovation installed, to cover extra cost and 
any associated risk. Bonuses of $350 to $450 were also paid to homeowners for tasks 
that related to later monitoring of the home's energy use, such as stringing wire for 
thermal sensors and installing triple base electric utility meters. On some 35 RCDP homes, 
contractors received additional $200 bonuses for providing full-scale house doctor treatments 
(a technique where a home is tested during construction for air leaks using a blower door). 
The homebuyer, or occupant, was given a cash incentive for either recording data 
or cooperating in special tests. There was also a bonus for inconveniences, such 
as requiring homeowners not to use wood stoves or fireplaces during the monitoring 
period, because this form of heat biases the thermal analysis. The homeowner incentive 
payment level depended largely upon the number of heating degree days in a year, 
ranging from $300 in warmer areas to $450 in the higher, colder elevations. 

MONITORING/EVALUATION: 
For the 165 houses built in Cycle I, the homes will be monitored through April 19S5. 
Measurements from "base-level" monitoring include: triple metering of whole 
house (measuring space heat, water heat, and total electricity consumption); 
tightness of home (measured by the blower door test, used to estimate a home's 
average air change rate over the heating season); perfluorocarbon tracer 
gas (PFT) (which measures average air change rates over time); house characteristics; , 
indoor and outdoor temperature data; occupant survey; builder exit survey; and cost 
and appliance data. 

A subgroup of 45 RCDP homes is undergoing l} special two-week "personal comfort" 
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ventilation test. The procedure involves one week in which all home ventilation 
equipment is shut off, and a second week in which it operates normally. A homeowner 
survey will assess the contrast in liveability between the two weeks. For participating 
in this test, homeowners received a bonus of $200.Iri addition, other "innovation specific 
monitoring" will be conducted on specific types of innovation. 

Houses built in Cycle II will be monitored through April 1990 and the following basic 
monitoring data will be collected: utility energy, space heat energy, water heat 
energy, blower door, PFT, occupant survey, builder exit survey, and house 'audit 
(for house characteristics). The following additional monitoring data will be 
collected for specific projects: (1) Future House: appliance audit and external loads; 
(2) energy efficient house: appliance audit and refrigerator use; (3) volume builders: 
weather data by subdivision; (4) air leakage control: blower door and house doctor; 
(5) active ventilation: 12 data points; and (6) manufactured housing: case studies of 
manufacturers' and dealers' experiences, and design data. 

For Cycle II houses, the following basic cost data will be collected: 
ventilation, insulation above Super Good Cents baseline, glazing, builder markup, 
and sales price. The following additional cost data will be collected for specific projects: 
(1) Future House: appliance cost; (2) energy efficient house: appliance cost, 
and thermal insulation cost beyond prescriptive path; (3) air leakage control: 
blower door and inspection costs; (4) active ventilation: installation, repair, 
and inspection costs; and (5) manufactured housing: incremental wholesale costs 
for energy conservation measures. 

Market penetration: One year after the solicitation of builders at the 
start of 1986, a total of 117 RCDP-approved contractors in the four states 
had built 165 homes that met SGC standards and special RCDP requirements. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: Too early for any definitive conclusions. 

RELATED PROGRAMS: 

REFERENCES: Crossman, 1986; "Residential Construction Demonstration Project, 
Fact Sheet - Cycle I, and Fact Sheet - Cycle II," prepared by BPA, 1987; "The 
Residential Construction Demonstration Project: Project Brief," prepared by BPA, 1987. 
"Residential Construction Demonstration Project: Manufactured Housing Update," factsheet 
prepared by BP A, 1988. 

RES-24-3 



RES-24 

CONTACTS: 

Name: Jane Selby 
Position/title: Project Manager, RCDP 
Organization: Bonneville Power Administration 
Address: P.O. Box 3621, M.S. RMRD, Portland, Oregon 97208 
Phone: 503-230-7518 

DATE: Dec. 10, 1987 / June 23, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-2S) .. 
PROGRAM TITLE: Energy Efficient Housing Demonstration Program (EEHDP) .' . 

PROGRAM SPONSOR: Minnesota Housing Finance Agency (MHF A)' 

PROGRAM OBJECTIVES: To demonstrate to the building community and to the public 
that energy-efficient housing was within the reach of available technology; to provide 
for the ongoing education of builders; to create a group of homes that could act as 
examples of energY'efficiency in residential housing; to gather and analyze 
energy use data; and to obtain the experience needed for developipg prescriptive 
energy standards for future MHF A home mortgage programs',' 

APPROACH: This demonstration program was an $11 million mortgage loan program 
that explored new construction techniques and designs to increase the energy efficiency 
of housing units. Under the program, 144 detached and multifamily housing units distributed 
throughout Minnesota were constructed by 23 builders. The builders 
constructed housing developmen ts ranging from 4 to 12 units~ These 
units represented more than 30 different designs and -included single-family detached, 
two-units, quads, and rowhouses (up to 12 units). The designs included 
passive solar heating, solar water heating, earth berming, double envelope, 
and superinsulation. The designs for these buildings were selected on the basis 
of their predicted energy performance, simplicity of operation, integration 
of solar domestic hot water system, aesthetic qualities, apparent cost-effectiveness, 
and marketability. More than 7,000 entries were received for the drawings on the 
144 housing units. Two to twelve units of each design were constructed and the 
majority of them were occupied throughout the 1981-82 winter. 

TARGET BUll-DING TYPES: Single-family, two-units, quads, and rowhouses. 

KEY PARTICIPANTS: MHF A, Minnesota Department of Energy, Planning and 
Development, Northern States Power and Minnesota Gas Company, builders, homeowners, 
University of Minnesota, U.S. Department of Housing and Urban Development (HUD), 
priv~te architectural and engineering firms, the building community, and consumers. 

HISTORY: 

Date of Implementation: 1980 
Current Status: Research program ended in 1986 
General Comments: This was the first attempt to build a very energy-efficient 

house for most of the builders. Research findings were intended to be used as a 
basis for setting future policy in delivering single-family housing through MHF A 
home mortgage loan programs. 

MARKETING/PROMOTION METHODS: A three-day public inspection of selected 
designs was held prior to construction. Seven percent interest rate financing was provided. 
An EEHDP Builders' Handbook was prepared. The MHF A assisted build~rs through a 
series of educational training sessions arid workshops; upon sEdectioiJ. 'of designs, 
MHF A held additi~:)llaHraining sessions for participating builders. Appraisers and 
inspectors received on-the-job training. 

MONITORING lEV ALUATION: 
An evaluation of the effectiveness of these units began in the fall of 1981, 
with detailed measurements during 1983-85. Five types of data were collected: 
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(1) monthly ~eter readings by the utility companies .as well as weekly meter readings 
by the homeowner for both electricity and gas usage; (2) air-infiltration testing 
(75 units had blower door tests and 20 of these units had tracer gas tests), 
(3) two occupant surveys (80% response rate) on appliance use and use of the unit 
by the occupant, (4) builder-reported data on estimated extra costs, and (5) records on 
the problems, solutions, and changes in design which occurred during the 
construction of the units. Domestic supply and hot water temperatures 
were collected for 47submetered houses. A detailed investigation of 25 houses 
was conducted: infrared scanning with fan pressurization, and measurements of furnace 
efficiencies, wood moisture, and indoor air quality (by passive monitoring techniques). 
Indoor air quality was investigated in 12 experimental EEHDP houses and in an equal 
number of control houses: formaldehyde, nitrogen dioxide, and radon were monitored. 

Market penetration: 144 houses constructed by 23 builders; 7,000 entries received 
in design competition. 

Savings: 
• Energy: 
~ Peak: 
• Dollars: 

Costs and cost-effectiveness: The median extra cost of energy efficiency was $7,000. 
• Program administration: 
• Incentives: $11 million loan program 
• Private investment: 

Other effects: The average total thermal integrity factor (based on net 
space heat plus internal gains) for 2.5 groups of houses was 3.10 Btu per 
sq. ft. per degree day (below the program goal of 3.0 Btu per sq. ft. 
per degree day). Average air changes per hour was 5.00. The evaluation 
report (see references) contains detailed information on the results of 
the field research. 

Discussion: 
Hutchinson noted that builders found their greatest problem in attempting to 
apply construction techniques that would reduce the air change rate was one of 
training the work crews to properly handle and install air-vapor barriers. The 
problems that arose during the program were caused by lack of development in 
building techniques, building material and equipment, and by insufficient knowledge 
and experience with design and construction of energy-efficient housing. 

Hutchinson provides a detailed account of the technical problems encountered 
by the builders in constructing these units, including the following: concrete slabs 
with ducts, resulting in large energy losses; insulation on outside of foundation 
walls protected by stucco, resulting in cracks; large infiltration gaps by plum bing 
inserts into the building; and lots of moisture problems. 

Hutchinson noted that there were three factors responsible for the success of 
the program: (1) the publication of the Builders' Handbook that included instructions 
on energy-efficient design principles and calculation procedures, (2) the inclusion of 
below-market interest rate mortgage financing for all units, and (3) the provision 
of educational opportunities for architects, designers, engineers, and builders. 

Positive spinoffs of the program included the following: (1) the creation of a group 
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of builders and designers who ~re interested. in obuildingenergy-efficient houses 
(some builders have decided to construct oniy energy-efficient homes in the fu ture); 
and (2) all builders have readily accepted the prescriptive.energy.requirements of the 
MHF A (see below). 

Nelson et al noted that there were few significant 'correlations between energy 
performance and design features. They also found no significant differences 
in air quality between the energy-efficient houses and the conventionally' ' 
constructed control houses. Radon mitigation using subfioor ventilation was 
found to be successful in reducing the concentration of radon; attempts to seal 
out radon in two control houses were not successful. Three general builder' 
guidelines were recommended based ~n the findings of this research. The guidelines 
address the.application and.use of thermal insulation, the reduction of air 
leakage, and the design and installation of forced-air heat distribution systems. 
Overall, the houses were found to be very. energy efficient, and simple designs 
appeared to be the most cost-effective. 

It is also important to note that the houses invest.igated in .. this project were 
"first generation"energy-efficient houses, and many improvements in energy-efficient 
design.and const~uction have taken place since these houses were built. 

Jeff Christian of Oak Ridge National Laboratory (contract manager) thought the 
project.:was beneficial in that it taught people what not. to do and, therefore, had a 
very large impact. . 

Bruce Nelson' of the Minnesota Department of Energy and Economic Develo'pment (one 
of the key invlestigator~ in the research project) thought the program had star~ed 
builders on their :way in the energy conservation field, and as a r~sult, some 
builders have taken over 50% of their market. He also felt that one of the major 
research fitidi~gs of this project was that more attention rieeds to be paid t'o the' 
details of constructing homes; therefore, less emphasis should be placed on designirig 
energy-efficient homes. Future resources would be better spent on "tightening" lip a"" 
home, rather than in more design work . 

. Based on the results of this program, the MHF A established prescriptive ene~gy " 
requirements for mortgage loan programs (effective Jan. 1, 1982). ' 

L ' •• " 

RELATED PROGRAMS: Two similar demonstration programs: BPA's Residential Standards 
Demonstration Program (RSDP) (see writeup) and the Residential Construction Demonstration 
Program (RCDP) (see writeup).' . . 

REFERENCES: Hutchinson et al., 1984; Nelson et al., 1986; 
Nelson, 1986; Nelson et al., 1986. 

CONTACT: 

Name: May Hutchinson 
Position/title: Program Coordinator 
Organization: Minnesota Housing Finance Agency 
Address: 333 Sibley Street, Suite 200, St. Paul, Minn. 55101 
Phone: 612-296-8840 . 

DATE: Not interviewed, but person to contact. 

RES-25-3 



NEW RESIDENTIAL PROGRAMS (RES-26) 

PROGRAM TITLE: Denver Metro Home Builders Program (DEMP) 

PROGRAM SPONSOR: Solar Energy Research Institute (SERI) 

PROGRAM OBJECTIVES: To transfer the results of first-generation passive solar 
technologies to the Denver homebuilding industry; to influence changes in the use 
of energy; and to gain important visibility for SERI. 

APPROACH: SERI planned and executed a project in the Denver metropolitan 
area. involving the construction of twelve new homes using a variety of passive 
solar and energy conservation technologies. The program was designed to assist local 
homebuilders and developers in designing, constructing, marketing, and monitoring 
energy-efficien t passive solar homes that cost no more than $120,000 (in fact, the 
constructed homes ranged in price from $56,000 to $200,000). 

SERI organized and implemented the program by: using its own funds to provide· 
energy design consultants to the builders; closely monitoring the program; providing its 
own expertise in assisting the builders in designing and buildirig the homes; and 
arranging for media attention. 

There were three stages in the program: design, construction, and marketing assistance. 
The first phase was a solicitation for builder/passive solar architect team 
proposals in 1980. SERI selected 12 teams to develop new designs or to revise current 
home designs using passive solar design concepts. SERI reviewed and critiqued final 
designs by builders to ensure that the builders had a practical and cost-effective 
design. The second phase involved construction of the homes from Sept. 1980 to 
Jan. 1981, and SERI oversaw the installation and operation of monitoring equipment 
and provided partial reimbursement of builders' expenses for allowing SERI to monitor 
the homes (to pay indirectly for the solar consultants' fees). In the third phase, 
SERI, in cooperation with the Denver Metro Home Builders' Association, organized 
the "Passive Solar Home Tour." 

TARGET BUILDING TYPES: Single-family 

KEY PARTICIPANTS: SERI, Denver Metro Home Builders' Associatiori, 
. Colorado Office ?f Energy Conservation, Western Sun (the regional solar 
energy center for the western U.S.), the Colorado Chapter of the American 
Institute of Architects, the Colorado Housing Finance Authority, builders, and 
architects. 

HISTORY:· 

Date of Implementation: 1980 
Current Status: Ended in 1982 
General Comments: While the program ended in 1982, monitoring of some 

homes continued for another year (see below). 

MARKETING/PROMOTION METHODS: The houses were displayed in a highly 
publicized version of the Denver Metro Home Builders' Association's annual 
"Parade of Homes" from Feb. 21 to March 8, 1981. Approximately 100,000 people 
visited the 12 new solar homes. The Parade of Homes helped generate 31 sales 
contracts (worth $2.5 million) on models, and contributed to a projected 87 additional sales 
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within six months for an additional $6.3 million in business. There were several 
seminars and workshops, and television, radio, and newspapers were. used to promote the program. 

MONITORING/EVALUATION: 
Thermal monitoring was instituted in Feb. 1981 and continued through 1983. Class B 
monitoring was used: data were collected on all ambient conditions (outdoor temperature, 
humidity, solar radiation, etc.), gas and electricity usage, domestic hot water use, 
and interior temperatures in different zones of the house. The monitoring results 
were published in Class B monitoring reports published by SERI (see writeup). 

Market penetration: 12 houses built and 87 additional homes, projected to be built 
within six months; many new homes have incorporated the energy design ideas developed 
for the Denver Metro program. 

Savings 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: Passive solar homes cost an extra 10 to 15% (about $10,000) 
• Program administration: $150,000 
• Incentives: unknown, but money was provided for energy design consultants' 

fees and for marketing assistance 
• Private investment: unknown, but builders paid for their land, house, and 

. own marketing. 

Discussion: 
The home~buyingpublic became acquainted with both builder/architect/energy consultant 
teams and passive solar concepts and at the same time formulated a positive impression 
of SERI as the sponsor of such a program. SERI received favorable publicity, and 
passive solar and its builders and designers gathered interest and broadened 
their market. Local builders knew how to work specifically with solar and 
energy co·nservation consultants, and an important linkage had been forged 
between builders and solar designers/architects/energy consultants. 

None of the top ten Denver area builders, having control over roughly 
70% of new construction, currently offers any passive solar options. The large-volume 
builders were more concerned about afford ability and concerned about 
consumers' willingness to pay the extra costs associated with a solar home. The 
failure of the Denver Metro program to maintain large-volume builder's interest 
and dedication to passive solar housing was, therefore, viewed as a major 
shortcoming to the end results. However, the program was successful in impacting 
smaller builders and in establishing an extensive and sophisticated energy-support 
industry in the Denver area. This network includes solar consultants, designers, 
engineers, architects, insulation contractors, window manufacturers, masonry 
firms, and several solar heating companies. 

One person felt that Denver Metro, in supplying builders with prepaid architects/energy 
consultants, who frequently worked in isolation of the builders, had failed to truly educate 
the builders themselves. Therefore, Denver Metro had not stimulated the long-term 
results it could have. Moreover, this arrangement had resulted in the reliance of 
builders on architects. Many builders were surprised by designs made by architects, 
and SERI had to play an extra role in negotiating agreements at the back-end of 
the design stage. This person felt that the builders were the key users of passive 

RES-26-2 



RES-26 RES-26 

solar technology. An alternative approach was used,.in similar programs conducted in 
the Pacific Northwest (see below). 

Holtz thought that the program was successful because it changed some homebuyers' 
and builders' attitudes towards energy-efficient homes and builders' construction 
practices. During this program, builders of energy-efficient homes had record 
sales, and this was a recessionary period. Consequently, other builders took 
note, and, as a result, most home construction was energy efficient. Also, 
some builders who participated in the program and were active in the Denver Home 
Builders' Association (HBA) are supportive of the Energy Savers Home Program 
that was created last year by the local HBA. This program is an energy rating program, 
with Bronze, Silver, and Gold awards given for a specified level of energy efficiency. 

The impact of the Denver Metro project went beyond the immediate Denver area. 
Although numerous other local "Denver Metro" programs may have been conducted after 
its widely publicized success, the most immediate and directly related efforts came in 
the Pacific Northwest, in Portland, Oregon and Spokane, Washington. In fact, the Portland 
Solar Homebuilders Program was underway even before the Denver Metro Parade of Homes 
project was completed. The Northwest programs, funded by the Bonneville Power 
Administration (BPA) and implemented through Western SUN, were not a complete 
replication of the Denver Metro program, since they had different contracting 
arrangements: they required the architect to submit an invoice to the builder who 
then had to sign, in this way testifying that he had reviewed the plans before 
the architect was paid. It was hoped that this arrangement would encourage builders 
to become more closely involved with the solar concepts than the negotiated arrangement 
in Denver had permitted (see above). In this way, the program intended to 
force comm unication between the builders and architects (forcing them to work 
as a team) in which the builders would not be at a disadvantage through noninvolvement 
until the later stages of the design process. The idea was to get the builders 
to oversee the work of the architects. . 

Aside from the contracting element, arrangements were pretty much the same: 
the programs took place in three distinct phases of design/construction, monitoring 
and analysis of the finished homes, and marketing assistance ("home tours") Like SERI, 
BPA reimbursed homeowners for providing access for monitoring purposes. 
Western SUN provided each builder with $10,000 toward the costs of hiring the 
services of the required professional solar design consultants. In the Portland program, 
ten builder/designer teams began the program, and six homes were built. 
In the Spokane Solar Homebuilders Program, ten builder/designer teams were 
selected, and twelve homes were built. The Portland and Spokane Showcases of 
Homes'were run in June and August, 1982, respectively, and with some sqccess. 
For a variety of reasons, BP A ended its participation in the Home Builders 
Program in Feb. 1982, after two and a half years and $700,000 worth of work. 
Western SUN closed its doors to business altogether in May 1982. The effort to 
replicate Denver.Metro in the Northwest was over. 

The Portland and Spokane Homebuilders Programs did have their merits. The concept 
of having a public agency working with homebuilders proved successful. There 
was a demonstration of reasonably priced homes that looked relatively 
conventional. Some builders were taught the design of solar housing, and consumers 
were given an opportunity to consider the option. 
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RELATED PROGRAMS: A similar program in 1979 at SERI was the Passive 
Solar Manufactured Buildings Program (see writeup). Several programs in the Pacific 
Northwest were conducted along similar .lines to the Denver program (e.g., the Super Good 
Cents and RSDP programs (see writeups). 

REFERENCES: Lambright and Sipher, 1984; Lambright and Sheehan, 1985; Smith, 1982; 
and Baccei, 1981. 

CONTACTS: 

Name: Michael Holtz (formerly, Chief of Building Systems Research Branch at SERI) 
Position/title: President 
Organization: Architectural Energy Corporation 
Address: 2540 Frontier Ave., Suite 201, Boulder, Colorado 80301 
Phone: 303-444-4149 . 

DATE: Jan. 8, 1988/ May 26, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-27) 

PROGRAM TITLE: Superinsulated Housing Demonstration Program 

PROGRAM SPONSOR: City of St. Louis 

PROGRAM OBJECTIVES: To explore the use of superinsulation as standard 
practice in the housing industry, both for new construction and rehabilitation; 
to facilitate the introduction of radically new, energy-efficient construction principles into 
residential buildings; and to demonstrate thatsuperinsulation is a highly effective 
means of residential energy conservation which could be employed in a cost-effective 
manner in the local climate. 

APPROACH: The demonstration program constructed 30 superinsulated housing units of 
a variety of types (15 apartments and 3 single-family houses rehabilitated, and 12 new 
townhouses). These units would be test cases to adapt Canadian and European 
superinsulation standards to a midwestern U.S. climate. The superinsulated units were 
characterized by maximum wall (R-41) and ceiling (R-63) insulation, multiglazed windows, . 
air-tight construction using a continuous air-vapor barrier, stringent weatherstripping 
and strategies to tighten windows, and the use of air-to-air heat exchangers 
for ventilation (0.3 air changes per hour natural ventilation) and heat recovery 
from exhaust air. The incentive package given to developers consisted of financial 
(see below), technical, and marketing assistance. 

Technical assistance included plan review, computer based calculations, design 
modifications, training of construction supervisors, and on-site problem solving. 
After candidate developers were selected, technical assistance was given to 
upgrade the archite<;:tural design of the targeted projects to superinsulation 
standards. Several new products were introduced into the St. Louis market including 
a high-density, sprayed-in-place cellulose insulation material,· several brands 
of air-to-air heat exchangers, foam-core stress skin panels, and state-of-.the-art 
HV AC systems. 

TARGET BUILDING TYPES: Single-family and multifamily 

KEY PARTICIPANTS: City of St. Louis and builders 

HISTORY: 

Date of Implementation: 1984 
Current Status: Continuing 
General Comments: The City of St. Louis has been working on demonstration 

projects with homebuilders and developers since 1983. Prior to this demonstration 
program, as part of its Rehab 2000 program, a single-family house was rehabilitated 
with state-of-the-art concepts to demonstrate its feasibility and energy reduction. 
They estimated a 85% reduction in space heating costs and a 76% reduction in cooling costs. 
This project also developed software for energy optimization analysis in prospective 
superinsulation projects. 

MARKETING/PROMOTION METHODS: One-half of the incremental cost of the 
superinsulation improvements was provided by the City of St. Louis. Open houses 
were held, and brochures and other types of publicity were produced. 

MONITORING/EVALUATION: One-year monitoring of utility bills is being conducted. 
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Market penetration: 30 units constructed; they plan to construct another 
100 superinsulated homes this year. 

Savings: 
• Energy: 
• Peak: 
• Dollars: Superinsulated housing has the potential to be 50% less 

expensive on a life-cycle cost basis, with cum ulative direct savings 
to the individual homeowner in the range of $40,000 to $50,000. 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Other effects: Affordability of ho~es was increased. 

Discussion: 
The backing of the developer was critical in successfully modifying a project 

RES-27 

to the extent undertaken in this project. The analysis and preliminary monitoring 
have shown that superinsulation is feasible and highly cost-effective in a midwestern 
climate. The technology was found to be attractive to those in the housing 
development community. The City has now incorporated language on energy performance 
in its guidelines for public subsidy funding for housing (see below). 

Early in 1986, the City of St. Louis implemented mandatory energy standards for all 
for-sale and rental properties that utilize seed monies from HUD Community Development 
Block Grant (CDBG) funds. The standard affects about 1)400 housing units built annually in 
the City. The development of these standards required the energy savings in 
the first year to pay the increase in mortgage costs of the energy package. 
The mandatory energy standards represent a 20-25% reduction in heating and 
cooling costs over conventional construction practice in St. Louis. An upgraded 
package, promoted on a voluntary basis by the City, improves chances for project 
funding with the CDBG funds but is not mandatory. The second stage of measures, 
approaching superinsulation, targets reductions of 50% over conventional energy costs. 

In instituting a superinsulated housing program, the cooperation or active 
support of a municipality is key to overcoming builder resistance. The strong 
participation of the public entity can also provide a central coordination 

. to facilitate a dialogue between all members of the building community .. 

The success of any technology transfer program is tied to long-term results. 
After the demonstration phase, it is important to have some on-going mechanism 
to encourage adoption of the new technology. Other approaches may involve loans 
or grants as an incentive, adoption of energy standards as part of the building 
code, and the use of marketing incentives such as certified homes to highlight 
projects utilizing superinsulation. 

RELATED PROGRAMS: 

REFERENCES: Energy Task Force of the Urban Consortium, 1985; Sackett and Bollinger, 1986. 
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CONTACTS: 

Name: Don Bollinger 
Position/title: Energy Specialist 
Organization: Energy Management Program, City of St. Louis 
Address: 411 North 10th Street, St. Louis, Missouri 63101 
Phone: 314-622-3400 

DATE: June 24, 1988 

Name: Jim Sackett 
Position/title: Special Projects Director 
Organization: Energy Management Program, City of St. Louis 
Address: 411 North 10th Street, St. Louis, Missouri 63101 
Phone: 314-622-3400 

DATE: Oct. 30, 1987 
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NEW RESIDENTIAL PROGRAMS (RES-2S) 

PROGRAM TITLE: ~nergy Efficient Housing Demonstration Project 

PROGRAM SPONSOR: City of Baltiirior~'s Department of Ho\ising and Corri~unity Development 
(DHCD) and the Maryland Department of Housing and Community Development (MD DHCD) 

PROGRAM OBJECTIVES: To demonstrate and disseminate information on the benefits 
of energy-efficient housing in Baltimore; and to demonstrate that energy-efficient . 
homes can be built at lower construction/operation costs than today's conventional housing . . ' . 

APPROACH: The,demonstration program is planning to tonstruct and/or 
rehabilitate 115 housing units, grouped within the City's 79 square miles. A task 
force will be set up to develop the energy-efficient standards for development. 
Construction will start in Fall 1988. The demonstration program will encompass 
as many building technologies and types as possible, and will include site-built 
construction as well as factory-built construction. Computer-aided design assistance 
will also be provided. . 

TARGET BUILDING TYPES:Single~f~mily a~d ~ultifamily . 

KEY PARTICIPANTS: DHCD, MD DHCD, neighborhood organizations, and non-profit 
housing groups. 

HISTORY: 

Date of Implementation: 1987 
Current Status: Continuing (two year project; ends in Aug. 1989) 

General Comments: The DHCD is the project manager. The work plan of this 
project is being developed. 

MARKETING/PROMOTION METHODS: Housing assistance will be provided. 
There will be conferences, workshops, building seminars, and open houses for inspection 
by the housing industry, contractors, and the consumer .. 

MONITORING /EV AL UATION: 
They are planning to monitor energy usage and indoor air quality for at leaSt 
two years after construction. Blower door testing and quality control inspections 
will be conducted. 

Market penetration: 115 units expected as part of demonstration program 

Savings 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: They received $500,000 from the Maryland Energy 
Overcharge Restitution Trust Fund to fund the project. 

• Project administration: 
• Incentives: grant program 
• Private investment: 

RES-28-1 ' 



RES-28 

Discussion: The project is ju:s,i' starting.' 
.(' . 

RELATED PROGRAMS: 

REFERENCES: "An Energy Efficient Housing Demonstration Project," grant 
proposal by 'DHCD. 

CONTACTS:, 

N arne: Richard Keller 
Position/title: Contract manager of this project 
Organization: Maryland Energy Office 
Address: 301 W. Preston Street, Suite 903, Baltim~re, Md. 212()1-9943 
Phone: 301-225-1810 ' , 

DATE: Dec. 16,1987 

N arne: Dave Brosch 
Position/title: Project manager 

, . 
" 
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Organization: City of Baltimore?s Department of Housing and Community Development 
Address: 701 St. Paul St., 'Room 101, Baltimore, 'Md. 21202 . ' , ' 
Phone: 301-396-5880 

DATE: Dec. 17, 1987 / May 26, 1987 



NEW RESIDENTIAL PROGRAMS (RES-29) . 

PROGRAM TITLE: Energy Saver Manufactured Home Award Program 

PROGRAM SPONSOR: Arkansas Power and Light (AP&L) 

PROGRAM OBJECTIVES: To sell more electricity through the promotion of heat 
pumps in energy-efficient manufactured housing. 

APPROACH: This program was a performance certification program where the 
manufacturer certified that the home met AP &L's thermal performance standards. 
These standards were based on a 40% improvement over the minimum thermal performance 
standards and the installation of a properly-sized, high-efficiency heat pump (minimum SEER 
of 8.0). The manufacturers were free to meet the energy standards in any least cost manner, 
but they usually included R-13 wall insulation, R-20 ceiling insulation, R-19 floor 
insulation, and insulated windows (single storm window placed on inside of window) 
and doors. Energy Saver agreements were made with manufacturers and dealers. 

TARGET BUILDING TYPES: Manufactured homes. 

KEY PARTICIPANTS: AP &L, Arkansas Manufactured Housing Association, manufacturers, 
dealers, and consumers. 

HISTORY: 

Date of Implementation: 1982 
Current Status: Stopped promoting program in 1987. 
General Comments: AP &L believes the dealers are the key participant in the consumer 

. decision process. There are other utilities in the area promoting energy-efficient 
manufactured homes (there are 18 electric cooperatives in Arkansas). About 15% of 
new homes in area are manufactured homes. 

MARKETING/PROMOTION METHODS: A seal was affixed to the electrical panel of the 
home saying that it was certified. Initially, in addition to advertising the program 
for manufacturers, co-op advertising was conducted with dealers: a cooperative advertising 
allowance of $300 was given to any dealer who inventoried at least two Energy Saver 
homes at the start of the dealer's program participation; and an additional cooperative 
advertising allowance of $150 was offered to dealers for each Energy Saver home sold 
and sited in the AP &L service area. The dealer must have had at le:ast one Energy Saver 
home on the sales lot at the time advertisements were placed. The allowance applied 
only to radio and print advertisements. These incentives were stopped in 1986 and 
replaced by another incentive: $200 was given to dealers if they had sold a manufactured 
home to one of AP &L's customers. 

MONITORING/EVALUATION: From 1982 to 1986, three heat pumps were monitored. 

Market penetra~ion: At least 50 homes out of about 2,000 homes (2%). 
. . 

Savings: 
• Energy: Heating and c~oling energy use was 50% less than a conventionally built 

home (of comparable size, but without energy-saving features). 
• Peak: Peak loads have been shaved: in these homes, 2- to 2.5-ton heat pumps 
were required, in contrast to 3- to 3.5-ton heat pumps in conventional homes. 

• Dollars: 
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Costs and cost-effectiveness: Approximately $2700 is added to the price of 
the home (energy package: $1008; heat pump: $1654 (the cost of the heat pump 
was $500, net of strip heating and air-conditioning) 
• Program administration: $95,000 
• Incentives: $5,000 
• Private investment: None 
• Cost-effectiveness: 5 year payback 

Discussion: 
Hendrickson noted that dealers found the price increase hard to sell, and 
AP &L encouraged dealers to promote these homes by saying that air-conditioners 
were not needed, saving'the consumer about $1500. Another problem was dealer 
'resistance to inventoring the heat pump equipment, which was time consuming, space 
consuming, and expensive. AP &L approached this problem by investigating the 
possibility of allowing the dealer to arrange the heat pump installation at the 
home site through local vendors. AP &L had some success with an institutional and 
co-op advertising program, and consumer .awareness of the program was high. The 
problems experienced by the dealers were blamed for the minimal program success 
to date. 

Conn noted that the promotion of the program ended because it was not as cost-effective 
as promoting heat pumps in conventional housing. In addition, manufacturers were 
not stocking this type of manufactured home. Also, as noted above, the dealers were 
resistant to the program because they wanted more incentives to sell the homes. These 
homes cost more than non-energy-efficient manufactured homes, and the dealers could not 
justify the extra costs to the low-income consumers who were the principal buyers 
of these homes. These home buyers were more interested in the initial cost than 
the lifecycle cost and could not understand the benefits of a 3 to 5 year payback or 
of spending an additional upfront cost of $2,000. They had also heard too many negative 
stories about energy conserva~ion and were, therefqre, gun shy. Thus, there is a need 
to educate the public (especially low-income people with little education) and the dealers. 
AP&L tried to educate the dealers, but they backed out at the end. Other utilities 
ran into the same problems. , 

, . 
Conn noted that there have not been any problems with the homes that have been sold. 
Everyone appears to be satisfied with their comfort and energy savings. He thought 
the program worked and was an excellent one, but it cost too much to administer it. 

RELATED PROGRAMS: 

REFERENCES: Hendrickson et al., 1985. 

CONTACTS: 

N arne: Gifford Conn 
Position/title: Commercial Account Executive 
Organization: Arkansas Power and Light Company 
Address: P.O. Box 551, Capital Towers Building, Little Rock, Arkansas 72203 
Phone: 501-377-4425 . 

DATE: Jan. 13, 1988 / June 28, 1988 
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NEW RESIDENT~ PROGRAMS (RES-30) 

PROGRAM TITLE: Affordable Comfort in Manufactured Housing 
, ~.' '" ; 

PROGRAM SPONSOR: North Carolina Altenl~tiv'e Energy'Corporation (NCAEC) 

PROGRAM OBJECTIVES: To demonstrate that; energy efficiency in manufactured 
homes can be successfully marketed to prospective home buyers, 

APPROACH: A marketing demonstration project was conducted to: (1) demonstrate that 
home buyers want, and will buy, energy-efficient manufactured homes, (2) develop a proven 
sales kit for retailers of these homes, (3) market the energy efficiericy available in 
these homes, (4) achieve a significant improvement in penetration of an enhanced insulation 
standard and heat pumps in new manufactured homes, and (5) promote a 'conserisus standard for 
energy-efficient manufactured homes that is recognized 'by all utilities in the state. There 
were three phases to this project. The first phase, gathering information, was carried out 
through surveys of recent manufactured home buyers in the test market area and the manufactured 
home retailers who service that area. Fifteen hundred surveys were sent to customers in the 
EMC service area. Some of the results from the consumer survey were used to develop a subsequent 
retailer survey. In ,the second phase, the followingrparketin'g tools were designed: consumer and 
retailer educatiori, advertising, poirit-of-sale'inforination, and retailer incentives. In the --
third phase, the demonstration program was implemented. In this program, $100 rebates were 
offered to c,ustomers for purchasing an energy-efficient manufactured home. 

TARGET BUILDING TYPES: Manufactured 'homes 

KEY PARTICIPANTS: Alternative Energy Corporation, the state manufactured 
housing industry trade group, an Electric Membership Cooperative (EMC), consumers, 
and retailers. 

HISTORY: 

Date of Implementation: Spring 1987 
Current Status: Ended after 6 weeks (marketing & promotion was scheduled for only 6 weeks). 
General Comments: In North Carolina, 10% of the population currently lives in 

manufactured homes. Across the state, manufactured homes have represented 30% of 
the new single-family homes for the last several years. More than 50% of new utility' 
connects in rural North Carolina are for manufactured homes. The most significant 
finding of an earlier building sim ulation project was that either added insulation or 
heat pumps could save 30% annual energy use in' manufactured homes. The state's 
investor-owned utilities (IOU's ) currently promote an enhanced insulation package; 
however, these homes penetrate only 20% of the new manufactured home market within 
the IOU's territory. Outside the IOU territory, the penetration is less than 10%. 
Heat pumps, which are not heavily promoted in manufactured housing (due to their 
capital cost) by any North Carolina utility, capture only 6%, of the market. The 
project also identified significant barriers preventing energy-efficient options ' 
of any kind from entering into the market: retailers and consumers do not believe 
the benefits of the energy-efficient home, retailers lack sales tools that they 
will use, no consensus exists among the utilities for an energy-efficient standard, 
and manufactured housing is an excessively cost-competitive industry. 

MARKETING/PROMOTION METHODS: Consumer and retailer education, advertising 
(television and weekly newspapers), point-of-sale information, direct mail to people 
who lived in manufactured housing, personal calls to dealers, bill stuffers, brochures, 
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and $100 rebates to customers purchasing an energy-efficient manufactured home. 

MONITORING/EVALUATION: 
A marketing consultant is in the process of evaluating the program, and a report 
is expected to be completed by the end of July 1988. 

Market penetration: Only 5 rebates given. 

Savings: 
• Energy: 30% of annual. electricity use, compared to typical home bought 
• Peak: Unknown, probably none 
• Dollars: $228/year /home . 

Costs and cost-effectiveness: 
• Program administration: $78,900 
• Incentives:. $500 
• Private investment: $20,000 

Discu~sion: . 
Very low participation levels were obtained. He's not sure why .participation was so 
bad, but believes dealers may not have been 100% behind the program. NCAEC will not 
continue the progrq,m. 

RELATED PROGRAMS: Other manufactured housing programs: Bonneville Power 
Administration (super insulation package), U.S. Department of Energy (slide rules), 
Florida Solar Energy Agency (infiltration measurements), Tennessee Valley Authority 
(installation of heat pumps inside mobile homes: makes it more likely that heat pumps will be 
used, than if the owners had to install heat pumps themselves), and Santee Cooper . 
(an electric cooperative in South Carolina that is attempting to develop a consensus 
energy-efficient standard for new manufactured housing; all utilities will comply 
with a thermal standard for the shell; this will make life easier for manufactured 
home retailers and manufacturers). NCAEC's program is the only program that directly 
deals with marketing issues. 

REFERENCES: Conlin and Paulos, 1986. 

CONTACTS: 

N arne: Francis Conlin 
Position/title: Project manager, residential/commercial area.· 
Organization: North Carolina Alternative Energy Corporation 
Addre!3s: Pamlico Building, Suite 212, P.O. Box 12699, Research Triangle 

Park, North Carolina 27709 
Phone: 919-549-9046 

DATE: Nov. 16, 1987 / July 7, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-31) 
., ,i 

PROGRAM TITLE: SolarSave Program 

PROGRAM SPONSORS: Maine Office of Energy Resources and the Maine State 
Housing Authority - , 

PROGRAM,OBJECTIVES: To reduce energy use and costs in manufactured homes through 
application of simple passive solar construction and siting practices, relying on 
the private market and voluntary consurherparticipation. 

APPROACH: In the Fall of 1 984, lOenergy~efficient manufactured homes were 
built by two manufacturers participating in the program. The State of Maine awarded 
gran ts of $2,828 to qualified consumers to purchase these homes (as part of a c'on test). 
Residents had to have incomes of $28,000 per year or less to compete, and needed 
to certify their income levels' and to obtain financing commitments: The winners: 
were expected to make available on~ year of energy records and to open their , 
homes to'the pubiicduring specific periods of the marketing program. The homes had 
to have 80% of the glazed surface of the home facing south. Only 4 of these homes' 

, wet'e'sold and correctly sited. ,-

TARGET BUILDING TYPES: Manufactured homes, 
, .' 

KEY PARTICIPANTS: Maine Office of Energy Resources,' Maine State Housing Authority, 
dealers, manufacturers, and consumers. 

HISTORY: 

Date of Implementation: 1984 
Current Status: Ended in 1986 
General Comments: The program waS formerly called the "Energy-Effl.cient ~, ,i)' 

Manufactured Home Program." 

MARKETING/PROMOTION METHODS: An am'ount of $2,828 was given to owners of the 
homes; this amount paid for the cost of the energy upgrade of the home. The program 
was marketed twice: in the Winter and in the Spring. 

MONITORING /EV ALUATION: 

Market penetration: 10 homes were built, and 4 were sold in this demonstration program. 

Savings 
• Energy: 30% fuel savings estimated 
• Peak: 
• Dollars: 

Costs and cost-effectiveness 
• Program administration: 
• Incentives: $10,744 (Federal Solar Bank Funds) 
• Private investment: unknown, but private financing of solar heating 

systems were required per federal regulations 
• Estimated payback period: varied from 5 to 20 years, depending on assumptions 

for standard construction and fuel escalation. 

RES-31-1 



RES-31 RES-31 

Discussion: 
Hepdtickson noted that the lower than expected sales were due to two reasons: 
(1) the program was first introduced in December ~ith minimal promotional efforts 
directed to consumers and after the main selling season; and (2) the lack of training 
and education among dealers about energy efficiency and energy-saving equipment. In 
response, educational programs for both dealers and manufacturers were held and were 
considered one of th~ program's success. 

Hoeh noted several problems with the program. ·First, the potential home buyers of 
these homes were not concerned with energy efficiency, especially passive solar 
designs. Second, dealers, th~ important middle persons between the manufacturers 
and consumers, were usually "mom and pop operations" that didn't market the 
program or cooperate 'Yith the program sponsors. Moreover, they often added markup 
costs to the homes so that the sponsors could not guarantee what the retail costs 
of the homes would be nor could they guaranteepaybacks. And finally, HUD's 
regulations for the Solar Ban~ Program were too complex, detailed, and virtually 
unworkable. For example, HUD's' glazing ratios were inappropriate for northern 
climates, leading .to heating problems in manufactured homes. Also, HUD required 
thes~ funds to be used to reduce the principal of loans; therefore, those people 
who wanted to buy a manufactured home without a loan were not eligible for this program. 

RELATED PROGRAMS: 

REFERENCES: Hendrickson et at., 1985. 

CONTACTS: 

Name: Cynthia Hoeh 
Position/title: Program Officer 
Organization: Maine State Housing Authority 
Address: P.O. Box 2669, Augusta, Maine 04330 
Phone: 207-623-2981 . . 

DATE: Jan. 27, 1988/ May 26, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-32) 

PROGRAM TITLE: Residential Construction Demonstration Project for Manufactured Homes 

PROGRAM SPONSOR: Bonneville Power Administration (BPA) 

PROGRAM OBJECTIVES: To determine the cost to upgrade and the energy savings of 
manufactured homes through the design, construction, arid testing of energy-efficient 
manufactured homes built to a standard equal to that required of site-builders in the region; 
and to establish a process for qualifying and certifying Super Good Cents (SGC) manufactured homes. 

APPROACH: About 150 manufactured homes should be built to the high energy 
standards already required of site-built homes under the Northwest Power 
Planning Council's standards. These homes are marketed under the sec Program (see below). 
In response to a Request for Proposals (RFP), at least five manufacturers have agreed 
to participate in the project, to build and deliver a home that meets or exceeds the 
Model Conservation Standards (MCS). The homes should be placed- on their sites by August 1989. 

Each state energy office manages and implements the demonstration program in their 
state. Each office provides a variety of support to manufacturers, dealers, sec utilities, 
and home buyers. The assistance includes: design assistance, technical assistance, an 
inspection program, dealer training, and sec utility and homeowner assistance as needed. 

TARGET BUILDING TYPES: Manufactured homes. 

KEY PARTICIPANTS: BPA, state energy offices, dealers, manufacturers, and homebl,lyers. 

HISTORY: 

Date of'Implementation: Jan. 1988 
Current Status: -Continuing 

, \. 

General Comments: The-targeted homes are homes constructed under the 'Federal 
Manufactured -Homes Construction and Safety Standards (FMHCSS). This demonstration 
program is'part of BPA's Residential Construction Demonstration Program (see writeup). 
BPA also'created the Energy-Efficient Manufactured'Housing Test and Marketing Program 
to encourage the design, construction, arid purchase of HUD Code homes which are built 
to the levels of the MCS, The program consists of five parts: performance tests (see below), 
market analysis, development of a market plan, promotion of the manufacture and sale of 
energy-efficient manufactured homes under BPA's sec Program, and public/private involvement. 
The SGC Program, sponsored by electric utilities and BPA, promotes the construction 
of energy-efficient new homes in the Pacific Northwest. The Program funds advertising, 
marketing, and training, plus an incentive payment to the builder or the buyer of each 
home built and certified as sec. BPA provides cooper~tive advertising funds to utilities 
to conduct their own local campaigns. BPA also conducts a region wide mass media 
advertising cam paign. - -

MARKETING/PROMOTION METHODS: 'From $2,000 (in zone 1, the wa~mest climate 
zone) to $3,000 (in zone 3, the coldest climate zone) will be given to the manufacturer; 
from $1,000 (zone 1) to $1,500 (zone 3) to the homebuyer; and from $2,000 (zone 1) -
to $3,000 (zone 3) to dealers and homebuyers for the monitoring activities. The 
homeowner/occupant receive $300 for participating in the monitoring portion of the project. 
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MONITORING/EVALUATION: , 
These homes will have their space heating, water heating, and total energy use 
monitored for one year. Monitoring will begin in the fall of 1988. In addition, 
case studies of manufacturers' and dealers' experiences, occupant surveys, and 
radon monitoring (on a voluntary basis) will be conducted. Design and cost data 
will also be collected. 

Market penetration: 150 homes are planned ~ part of de,monstration project 
(5 homes have already been built). Five of the 17 regional manufacturers are 
participating in· the project. 

Savings 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: The program is just starting. BP A is getting a high level of 
interest from regional dealers, especially those that participated in BP A's training sessions. 

RELATED PROGRAMS: Previously, in 1985, BPA, under an interagency agreement 
.with the Tulalip Indian Tribes, had 34 manufactured homes built to the MCS standard 
and sited them in Marysville, Washington, about 50 miles north of Seattle. BPA paid 
for the upgrade of the homes to meet the MCS standard (Super Good Cents standard) so 
that BP A could monitor the homes. The homes were built to meet BP A's climate zone 1 
energy use criteria. HUD's manufactured homes were exempt from state and local codes. 
The purpose of the program was to get information on the cost and energy savings 
of Super Good· Cents standards in manufactured homes. The homes are being monitored 
for space heat, domestic water heat, and total energy. use. One year's worth·of 
energy data has been collected and is presently being analyzed. The results will be 
compared to a sub~ample of 600 manufactured homes in the Hood River area. The cost 
paid to upgrade the Tulalip Homes was based on material cost only and ranged from 
$1.66 per sq. ft. for 4-bedroom homes to $1.95 for 2-bedroom homes; customer costs 
would have ranged 'from $3.68 per sq. ft. to $4.32 per sq. ft. (includes markup), 
respectively, if the same homes had been purchased by the consumer. 

BPA also contracted with a manufacturer to construct and deliver five HUD code 
homes built to the same MCS specifications as required for site-built homes. The manufacturer 
was instructed to'comply with the MCS specifications at the lowest possible cost. 
Estimated energy savings ranged from 3.55 kWh per sq. ft. in climate zone 1 
to 7.15 kWh per sq. ft. in climate zone 3. Customer cost (ma.terial cost plus 
markUp) would have ranged from $4.66 per sq. ft. to $6.67 per sq. ft. if they 
had been purchased through normal channels. 

REFERENCES: Pac,ificNorthwest Utilities Conference Committee, 1987; S. Onisko, 1985, 1986; 
B.L. Mohler and .S.A. Smith, 1986;, and "Residential Construction Demonstration Project: 
Mll,nufactured Housing Update," factsheet prepared by BPA, 1988. 
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CONTACTS: 

N arne: Stephen Onisko 
Position/title: General Engineer 

! 'I' 

Organization: BPA . . 
Address: P.O. Box 3621, M.S. RMRD, Portfand, Oregon 97208 
Phone: S03-230-S490 . 

DATE,:,Jan. 8, 1988/ May 27, 1988 

N arne: Allen Lee 
Position/title: Senior Research Scientist 
Organization: Pacific North west Laboratory 
Address: SOO NE Multnonah, Suite 6S0, Portland, Oregon 97232 
Phone: S03-23~7S84 . 

DATE: Jan. 8, 1988 

'I 
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NEW RESIDENTIAL PROGRAMS (RES-33) 

PROGRAM TITLE: Energy-Qualified (EQ) Home Program 

PROGRAM SPONSOR: Owens-Corning Fiberglas (OCF) Corporation 

PROGRAM OBJECTIVES: To promote energy efficiency in manufactured housing. 

APPROACH: This program uses the Energy Performance Design System (EPDS) computer 
program to estimate the energy needed for heating and cooling a manufactured house 
and to estimate the operating costs of the heating and cooling systems (energy used 
by lights, water heater, and other appliances are not estimated). Energy targets 
are developed for a certain type of manufactured house in a particular climate zone 
(there are three climate zones'i based on RUD's thermal zones); there areas many 
targets as there are com bin at ions of house types and climate zones. Prototypical 
homes are examined and a package is put together for each prototype. If a house 
is designed to meet a certain package, then it's an EQ house. Individual house 
plans are not reviewed, and there are no inspections: once designated as an EQ house, 
the contractor has a legal requirement to build to the standards and to use Owen-Corning insulation. 

TARGET BUILDING TYPES: Manufactured homes. 

KEY PARTICIPANTS: Owens-Corning Fiberglas, dealers, manufacturers, and consumers. 

HISTORY: 

Date of Implementation: 1980 
Current Status: Continuing 
General Comments: The program has evolved technically, but the marketing approach 

has remained the same. The first version of the EPDS was a manual; the third and 
last technical version was the incorporation of regression equations into a 
sophisticated software program (EPDS). EQ Homes is not a program 
that professes to educate or train in the area of quality of construction. 
Hendrickson noted that this program is probably the single, most widely accepted 
and utilized energy conservation marketing program in the manufactured home 
industry today. 

o 
MARKETING/PROMOTION METHODS: This program is marketed through the 

national OCF's sales force, and the primary focus of the program is at the retail 
level through dealers. The EQ program provides dealers with selling tools and 
advertising support to aid their sales efforts. The principal promotional and 
sales incentives include outdoor EQ billboards, banner displays, newspaper advertisement 
kits, customer literature and literature displays, a flip chart presentation 
for potential buyers, open house brochures, buttons, T-shirts, pens, hats, etc .. 
For each EQ home sold, dealers receive 100 to 600 points that can be redeemed for prizes. 
Participating dealers also receive a commemorative plaque and official EQ certificate, 
and local media are notified. Member dealers believe that the com bination of advertising 
and cost/savings information is the key to the program's success. Participating 
manufacturers also receive a commemorative plaque and official EQ certificate, with local 
media notification. Mariufacturers with their own dealer network are used by OCF as an 
agent through which the EQ program is administered. For consumers, a $100 rebate 
is available at specially designated times with the purchase of an EQ home. 
An EQ Home Certificate is given to the consumer at the time of sale. 

RES-33~1 



RES-33 RES-33 

MONITORING /EV ALUATION: 

Market penetration: 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: -
• Private investment: 

Discussion: 
Hendrickson noted that this program has met with acceptance and success. However, 
he noted that one potential drawback of this kind of program is the consumer's 
perception of inform'ation source credibility: OCFhas a vested interest in selling 
energy efficiency (insulation), and dealers have' vested interests in selling 
upgrade packages (profits). However, dealers claim that the consumer is well educated 
on the value of energy efficiency and respects the credibility of OCF. Thus, 
these concerns have not become a hindrance to sales. 

RELATED PROGRAMS: 'The EPDS is also used in OCF's Thermal Crafted Home 
Program (see writeup) forsite built homes. ' 

REFERENCES: Hendrickson et at., 1985; Oberg and Jacob, 1984; Owens-Corning 
Fiberglas Corporation, Energy Performance Design System (EPDS): The Computer Program 
Support Manual, 1983; Owens-Corning Fiberglas Corporation, Energy Performance Design 
System: Therma~ Crafted Home Plan Analysis Guide, 1983; Owens-Corning Fiberglas Corpor'ation, 
Energy Performance Design System (EPDS): TheReference Manual, 1983; Owens-Corning , 
Fiberglas Corporation, "Legal Considerations Regarding the Thermal Crafted Homes;" brochure, 
1983; Design System (EPDS): The Reference Manual, 1983; and Ek, 1983. There are also 
numerous articles published on the testing of the EPDS. 

CONTACTS: 

N arne: Merle McBride 
Position/title: Research Associate 
Organization: Owens-Corning Fiberglas Corporation 
Address: Research and Development Division, Technical Center, Granville, Ohio 43023 
Phone: 614-587-7083 

DATE: Nov; 11, 1987 / June 28, 1988 
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PROGRAM TITLE: Alaska Craftsman Home Program (ACHP) 

PROGRAM SPONSOR: Alaska Department of Community and Regional Affairs 

PROGRAM OBJECTIVES: To encourage builders to go beyond state standards 
in new houses (i.e., promote energy efficiency) and to build high quality homes; 
and to create a market for better built and more affordable homes. 

APPROACH: The ACHP is an educational/information network designed to keep 
the building industry in tune with technological advances. The Alaska Office of Energy . 
Programs and the University of Alaska cooperate to educate homebuilders on proven methods 
of reducing the thermal requirements of a residence. The program sets goals for 
performance rather than prescribing specific designs or standards. Criteria include: 
thermal requirements for the J:>uilding envelope based on'local climate and energy 
costs, blower door tests to ensure minimal air leakage, controlled ventilation 
systems to ensure adequate air quality, and energy-efficient lighting and appliance 
requirem,ents. . ',: 

The program selected 24 builders from around the st'ate to take part as volunteer 
.' ) 

'.' 'f' 
regional trainers. These individuals came to the program with a vast 
array of yxpertise in. building ·homes in Alaska and received an extensive, ' 
training effort on the latest state-of-the-art superinsulated building technologies. 
They then returned to their regions to train other builders and serve as resource 
persons for their regions. ACHP houses are expected to be built during 19S5. No funds 
are provided for a,ctual construction, nor are there any monetary incentives. 

" ., 
TARGET BtjILDING TYPES: Single~family. 

"KEYP ARTICip ANTS: Alaska Department of Communit~ and Regional Affa.irs; the 
University of Alaska Cooperatiye Extension Service, the Alaska State Homebuilders 
Asso9iation, and builders.' . 

HISTORY: 

Date of Implementation: 19S6 
Current Status: Continuing. 
General Comments: This program is a voluntary program that was set up to 

go beyond the state energy code. The minimum requirement for this program 
represents the optimum standard that was examined in' the process of developing 
the state code. New· residen tial standards will go in to effect Oct. 1, 19S8. 

MARKETING/PROMOTION' fETHODS: Training workshops. Limited marketing, so far: 
posters, fliers, yard signs, radio spots, and newspaper display ads. A vastly increased' . 
marketing effort is expected in FY 19S9. 

MONITORING/EVALUATION: 
In late October 19S7, the program was informally reviewed to see what's been learned, 
what changes were needed, and how to revise the handbook for meeting the Alaska Craftsman 
Home Standard. An evaluation is planned for FY 1989. 

Market penetration: 
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Savings: .' 
• Energy: Estimate 80% savings compared to conventional (pre-energy standard 

houses). 
• Peak: 
• Dollars: Depending upon state region, estimated savings range from $450 to 

$2800 per house per year for heating savings alone . 

Costs and cost-effectiveness: 
• Program administration: $228,000 for 1988, $300,000 for 1989. 
• Incentives: 
• Private investment: Over 10,000 hours of time volunteered by professionals 

of the building industry so far; there is no direct financial support by the 
private sector. " , 

Discussion: 
Too early to say anything definitive. The program received a National Award for Energy 
Innovation in 1987. 

RELATED PROGRAMS: There is a voluntary home energy rating and 'labelling 
program in Alaska, the Energy Rated Home (ERH) Program. The ERH is basically a 
financial "bridge" to help people go from conventional housing to energy-efficient 
housing by shifting homeowner costs from energy to the mortgage. 

REFERENCES: Conservation Update, March1987; U.S. Department of Energy, 
National Awards Program for Energy Innovation: Award Winners 1987, Washington, 
D.C., 1987. 

CONTACTS: 

Name: Stuart Brooks 
Position/title: Architect Assistant 
Organization: Alaska Department of Community and Regional Affairs 
Address: 949 E .. 36th St., Suite 403, Anchorage, Alaska 99508 
Phone: 907-563-1955 ' 

DATE: June 1, 1988 

Name: Frank D'Elia 
Position/title: Energy Specialist 

, , 

Organization: Alaska Department of Community and Regional Affairs 
Address: 949 E. 36th St., Suite 403, Anchorage, Alaska 99508 
Phone: 907-563-1955 

DATE: Oct. 23, 1987 
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NEW RESIDENTIAL PROGRAMS (RES-35) 

PROGRAM TITLE: Building Industries Short Course 

PROGRAM SPONSOR: Arizona Department of Energy 

PROGRAM OBJECTIVES: To provide energy conservation information to targeted 
audiences: real estate people, builders, and apartment managers. 

APPROACH: Two to five workshops are held each year; they are one-half day seminars 
geared for real estate people (topics include home financing, and the Fannie Mae and 
Freddie Mac programs), builders (topics include information on the latest energy and 
building technologies, energy-efficient appliances, house orientation, and shading 
techniques), and apartment managers (topics include the retrofit of existing apartments, 
and information on how to understand utility bills a,nd demand rates). . 

. ~ '. 
TARGET BUILDING TYPES: Single-family and multifamily. 

KEY PARTICIPANTS: Arizona Department of Energy, builders, real estate people, 
apartment managers, and their res'pec'tive biganlzationS, .' . .. .' . 

, " ,,. ~ . '" ~ 

HISTORY: 

Date of Impl~mentation:'lg82 
Current Status: Continuing .. 
General Comments: 

MARKETING/PROMOTION METHODS: Mailing lists of targeted groups are used 
for notification of workshops; news releases. 

\ . '·+il. 

MONITORING/EVALUATION: , 
A survey was sent out 18 mont4s agQ to wOf;kshop participan~s. A positive response 
to the program was obtained from the survey returns. The program has been very, 
successful with apartment managers who have told the Energy Office that the workshops 
have directly impacted their activities. It is much harder to estimate the impact 
of the program on builders of new homes, 

Market penetration: There have been an average of 30-40 particiRants at . 
the workshops for apartment managers. . ' . 

"' , I 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
The program is worthwhile. Because there is no statewide building code in Arizona, 
the Energy Office has to convince builders to build energy-efficient homes. 
It is difficult to isolate the energy consumption impacts of this program from other 
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programs. For example, the Ariiona Energy Office·-has been promoting high efficiency 
cooling units; at the same time, the two major utilities in the Phoenix area keep 
increasing the efficiency (SEER) of their cooling equipment and are using incentives 
to promote their program. . 

RELATED PROGRAMS: 

REFERENCES: 

CONTACT: 

Name: Jim Westberg 
Position/title: Manager, Schools and Hospitals Program 
Organization: Arizona Energy Office 
Address: Office of ·Economic Planning and Development,Energy Division, 

1700 West Washington, 5th Floor, Phoenix, Arizona 85007 
Phone: 602-255-4945 

DATE: Oct. 23, 1987 (·June 22, 1988 
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, NEW RESIDENTIAL PROGRAMS (RES-36) 

PROGRAM TITLE: Residential ClaSs B Passive Solar Perfbrm'ance Evaluation Program 

PROGRAM SPONSOR: U.S. Department of Energy (DOE) 

PROGRAM OBJECTIVES: To support passive solar building research by determining 
consistently the thermal performance of new passive buildings of several different . 
types and in different climates using a low-cost approach. 

.( 

APPROACH: The Class B monitoring program was a low-cost program that evaluated the 
thermal performance of a large number of new and existing, passive solar residential '. 
buildings throughout the country. Instrumentation was limited to that needed to calcul'ate 
the monthly building energy balance, separating the heating load into paSsive;' auxiliary, 
and internal heating requiremen.:ts. The 1981-82 heating season was the first year . 
of Class B data collection that continued .through the winter of 1982-83.' .. 

Instrumentation began in 1981, and at that time, the Solar Energy Research Institute 
(SERI) was to coordinate the national program, and the Regional Solar Energy. Cen ters' 
were to oversee the operation of the monitored sites in their regions. More than 
60 buildings were instrumented to some degree. However, the Centers closed at the 
end of 1981, and SERI then assumed the supervision of as many of the sites as possible. 
The Class B results represent the world's largest body of consistently collected data 
on passive solar houses. 

TARGET BUILDING TYPES: Single-family 

KEY PARTICIPANTS: DOE, SERI, building researchers, design professionals, 
builders, and heating engineers. 

HISTORY: 

Date of Implementation: 1978 
Current Status: Data loggers were pulled out in 1984/85. 
General Comments: DOE's Performance Monitoring and Evaluation Program established 

three levels of monitoring in the late 1970s: (1) Class A - to examine heat 
transfer processes, develop and validate algorithms, and analyze new materials 
and component performance in full-scale facilities; (2) Class B - to determine 
passive solar contribution to space-conditioning requirements; and (3) Class C -
to determine overall building thermal performance and occupant satisfaction. Class 
A monitoring was performed in 4 unoccupied buildings, Class B involved about 100 
occupied homes, and Class C, although intended for 2000 occupied homes, actually 
included only 421. 

SERI is developing a less expensive Class B monitoring system. Short-term tests 
are being used to obtain key parameters of building efficiency so that long-term 
performance can be extrapolated from the short-term results. . 

MARKETING/PROMOTION METHODS: The program was promoted at conventions and 
conferences. There was a large industry involvement with the National Association 
of Home Builders and the Passive Solar Industries Council in transferring the 
results of the program to the builder community. 
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MONITORING/EVALUATION: , 
A central feature of Class B monitoring was that it used on-site data processing 
and displayed performance results using a standardized microprocessor data acquisition 
system (DAS). Off-site processing of the monitoring results included such elements 
as regression analysis and comparative analysis of data from different sites. Data were 
received on up to 22 channels every 15 seconds, and channel averages were stored on cassette 
tape every hour. These data were later transcribed to a mainframe computer system at SERI. 
In addition, daily and monthly performance factors were calculated in real time 
and then printed and stored on a daily basis. Physical and thermal characteristics 
of the building, such as furnace efficiency and solar aperture area, were measured 
at the beginning of the monitoring period and stored in the microprocessor software . 

Continuous measurements included horizontal and vertical solar radiation, outdoor 
temperature, indoor temperature in up to five different zones, status of insulating 
shutters, and all purchased-energy quantities including space heating, hot 
water, air conditioning, fans, lights, an.d appliances. Real-time calculations 
included the major energy flows in the building: heating load, purchased space 
heating, water heating, internal heating, and solar heating. 

Initially, 69 houses were selected to be monitored by SERI out of the 400 houses 
that were monitored in the Class C monitoring program. Cl~s C monitoring involved 
non instrumented energy performance evaluations based on occupant surveys, billing 
data, and audits. SERI reported on 40 buildings in their first report (see references). 
For the 1982-83 heating season, 40 buildings were instrumented. 

, , 

For the 1980/81 heating season, individual summaries for each of 40 homes were 
presented in a SERI report (see references). Each summary included a description 

- of the building, its thermal characteristics, the measurements taken, and the building's 
thermal performance. Major findings of this report are described below. 

Market penetration: 94 passive solar homes were monitored in this program: 
the SERI/DOE CI,ass B Program handled 70 and the Bonneville Power Administration 
Class B program covered 15; utilities, researchers, and designers working without 
DOE or SERI support accounted for the rest. 

Savings 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: The cost of the passive solar homes, excluding land 
costs, ranged from $30 to $85 per square foot. Conventional homes of identical floor 
area built in the same locations in the same vear were estimated to cost from $40 to 
$70 per square foot. . 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
Swisher analyzed 12 houses in the Denver metropolitan area and noted the following: 
(1) those buildings with relatively low heat loss coefficients used less auxiliary heat and 
made more efficient use of solar gains than those with large glazing areas and high losses; 
(2) operable solar components, such as thermostatically-controlled fan systems 
and moveable insulation, were critical to building performance, especially in houses with 
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large glazing areas; and (3) designers should emphasize simplici~y!,"and cOI;lv,eniepce in 
manual components and reliability in automatic components.'; "_: ,- -_ 

. " . .1:' ; ~ • " 

Swisher and Cowing and Holtz et al. observed that (1) these buildings had 
low auxiliary heating needs, generally 50% to 75% less than conventiomil hOrries; 
(2) the energy saving effects of insulation and weatherization were critical; 
(3) although the solar performance was quite variable,-the passive solar systems 
contributed an average 37% of the total heating load, or 55% of the net heating load 
(the total load minus internal gains); and (4) the habits of the building's occupants 
in operating their building were critical to passive system performance (this was 
especially true to the use of operable components such as insulation, sunspace doors, 
and vents). Holtz et al. also noted that all three passive systems (direct-gain, 
sunspace, and thermal storage wall) performed about the same. 

According to Holtz et al.; ,the key lessons learned from this program were: 
(1) build conservation into the design from the start;· (2) size the solar aperture 
for year-round performance (most passive solar designs were overglazed, leading to 
overheating problems); (3) keep passive designs (architecture and mechanical systems) 
simple; (4) design the house and its mechanical systems as a whole, not two separate 
systems; (5) put thermal mass where it will work; (6) interior design should help heat 
and Circulate air; and (7) design movable insulation for fail-safe operation, or choose 
triple or high-efficiency glazings instead. 

Holtz thought that the program was technically very successful in applying 
a consistent methodology in evaluating the performance of passive solar homes. 
He also thought the first generation of passive solar homes worked very well. 
However, he was personally disappointed in that one bf the objectives of the 
program was to track the performance of passive solar homes over time. The 
homes that were monitored were built in the late 1970s. The Class B methodology 
could have been used to track the state-of-the-art homes, but this was not done. 

I " . , . 
RELATED'PROGRAMS: The Class C p'eiformance monitoring approach attempted to 

determineias much as possible about the performance of a large number of single-family 
passive solar homes, both new and existing. Information on overall performance and 
owner satisfaction was gathered through technical and nontechnical audits administered 
by trained auditors. Data were collected for 335 homes across the country in 1979-80. 
The results are summarized in the SERI (1986) report. 

REFERENCES: Joel N. Swisher, "Measured Passive Solar Performance from New Residences in 
Denver, Colorado," in Jeff Harris and Carl Blumstein (eds.), What Works: 
Documenting Energy Conservation in Buildings, pp. 212-224. ACEEE Proceedings, 1984; 
Swisher and Cowing, 1983; Solar Energy Research Institute, 1986; and Holtz et al., 1985. 

CONTACTS: 

Name: Michael Holtz (formerly, Chief of .Building Systems Research Branch at SERI) 
Position/title: President 
Organization: Architectural Energy Corporation 
Address: 2540 Frontier Ave., Suite 201, Boulder, Colorado 80301 
Phone: 303-444-4149 

DATE: Jan. 8, 1988 / May 26, 1988 
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NEW RESIDENTIAL PROGRAMS (RES-37) 

PROGRAM TITLE: Residential Solar Access Protection Program 

PROGRAM SPONSOR: City of Nampa, Idaho 

PROGRAM OBJECTIVES: To preserve the economic value of solar radiation falling 
on properties; to secure investments in solar equipment; and to assure that the option 
to use solar energy will be preserved and encouraged. . 

APPROACH: The City of Nampa has been the mo~t successful jurisdiction to date in Idaho 
in amending and implementing local residential land development codes for community 
energy conservation. In 198.5, the Idaho Department of Water Resources (IDWR) assisted 
Nampa in performing a public opinion survey and development of an energy component for 
their community comprehensive plan. In 1986, Nampa received a Bonneville Power 
Administration (BPA) grant to study residential solar access protection community energy 
benefits and develop amendments to its local zoning and subdivision codes. In March of i987, 
Nampa adopted local ordinance amendments that provided solar access rights to new residential 
units and established a local permitting program to assist individual homeowners in protecting 
solar access to th~eir homes. Following ordinance adoption, IDWR aSsisted Nampa in implementing 
portions of its recently adopted solar access subdivision design standar~s through a series of 
training workshops, development of a "solar friendly" tree list, development of a model 
subdivision covenant for solar access protection, and helping other jurisdictions address 
residential solar access protection. Workshops were held to assist the private development 
community and city staff in implementing the new development portion of the ordinance. 

The solar access protectibn ordinance for residences was designed by a Citizens 
Advisory Committee, which was primarily comprised of representatives from the local 
development community. The program was designed to meet five design principles: 
(1) provide effective solar access protection; (2) be administratively simple and 
efficient; (3fprovide equitable treatment to all properties; (4) provide certainty 
about what levels of sun and shade would be protected in the future; and (5) be flexible 
in dealing with a variety of development conditions. 

The solar access program contains three primary components: (1) a new development solar 
access design standard; (2) a solar setback standard for siting residential buildings on 
vacant lots in existing platted subdivisions; and (3) a solar access guarantee, 
which primarily affects future trees in existing neighborhoods. The new development 
design standard applies. to subdivision and Planned Unit Developments (PUD) on lots 
in single-family and low density multi-family zones. The solar access design standard 
requires that at least 80% of the lots in new su bdivisions be orien ted so that they 
have a north-south dimension of at least 100 feet. This will provide solar access 
to the south walls of houses on lots to the north during the winter heating season. 
Lots must also be oriented within 30 degrees of south and be located outside the 
shade of pre-existing vegetation. Optional approaches for meeting the lot design 
standard are provided Jot the developer who does riot chO-ose to uSe the basic approach. 

In addition, Nampa continues to be involved in peer matching assistance efforts to market 
the solar access concept to other comm unities. The city also prepared a solar friendly 
tree list (solar friendly trees do not create significant shadows during the winter 
months because of their bare or open branching pattern, foliar period, and other growth 
characteristics).· ' . 

. TARGET BUILDING TYPES: Single-family and multifamily. 
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KEY PARTICIPANTS: Nampa, Idaho DepartmentofA'Yla.ter Resources (IDWR), Bonneville 
Power Administration (BP A), developers, builders, designers, and homeowners. 

HISTORY: 

Date of Implementation: June 1, 1987 
Current Status: Continuing. . 
General Comments:. IDWR's local government's Limited Study Fund (LSF) 

energy grant program helped fund this project. 

MARKETING/PROMOTION METHODS: Training and orientation workshops 
provided hands-on design instruction and graphic communication of how. solar principles 
apply to residential subdivision design. A 10% density bonus is granted by the city 
,if the developer me.ets the design standard ,with at.least 90% of the lots (instead 
of 80%) and, in the case of multi-family buildings, orients the units properly for 
solar uses an,d sites them to minimize internal shading. . 

MONITORING/EjVALU~T~ON:' 

.. Market penetration: During the first year, 40 new homes were sited under Nampa's 
>;., . new setback'ordln~nce, and one residential subdivision plat was appr~ved under . 

the new design standards. 

Savings: 
• Energy: . ~stimated, 20% reduction in heating and cooling levels .. 
• Peak: 
• Dollars: Estimates of annual savings: $348 for a single-story unit, and $515 

for a two-story unit; on a 50-year lifecycle basis, these savings are estimated to . 
be between $17,400 and $25,750 for the single and two-story houses. (Passive solar 
space heat" solar hot water, and photovoltaics are ,estimated to have the potential of 
saving an additional $325 and $350 annually for the typical single and two-story houses; 
on a 50-year lifecycle basis, these savings are estimated to be $16,250 and $17,500, respectively). 

Costs and cost-effectiv·eness: .' . 
• Program administration: Minimal to date: 5-10 minutes of local staff time 

. per lot and building siting review. 
• Incentives: Density bonus of 10% allowed in those subdivisions that exceed 

90% of lots designed for solar access." . . 
• Private inves'tment: A homeowner 'solar access protection permit costs $100. There 

is a minim'allevel of engineering costs in subdivision design and builder lowner 
compliance for the home siting requirement. . '. , . 

( ~' , 

Discussion: 'q 

According to spo~sors of the workshops,the ~orkshops wer~ very useful for 
training publIC apd private professionals to implement solar'design standards 
and for facili'tatirig the design process. The participants became familiar with 
the residential solar design principles that create good solar access, 
and they also .became aware of the ,potential benefits and marketing potential associated 
with solar subdiyisiori design. By utilizing existing residential subdivision 'plats, 
the participiLnts \v'ere trained to identify solar design opportunities and barriers, 
and were then asked to prepare their own plat re-design. The participants confirmed 
that requiring solar orientation for 80% of all subdivision lots was a reasonable design standard. 

No administrative problems have occurred to date, and devdoper Ibuilder acceptance has been good. 
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RELATED PROGRAMS: Several local jurisdictions have received small LSF grants 
since 1983 to address either internal energy management improvements to their 
public buildings or study and implement residential solar area access or other 
similar energy-efficient land use development practices. In previous years, funding for 
the LSF was $30,000 to $40,000. During 1988, IDWR only had $9,000 for this program. 
These funds are currently assisting the City of Boise, Idaho, which is currently 
studying modifications to its subdivision and PUD ordinances relating to solar access 
protection. 

Several solar access programs are being implemented in Oregon: Ashland, Redmond and Bend 
and Deschutes County, Salem, Corvallis, Eugene, Medford, Springfield, and Portland. These 
comm unities have created new subdivision plats or infill requirements for solar access. The 
Washington State Energy Office is also studying solar access for Tacoma. A number 
of solar access ordinances were adopted in California and the Southwest in the 
1970s and early 1980s. 

REFERENCES: City of Nampa, "Declaration of Solar Covenants, Conditions, and 
Restrictions," Nampa, Idaho, n.d.; Conservation Management Services, Inc., 1987; 
City of Nampa, "Summary of Nampa, Idaho, Solar Access Protection Program," Nampa, Idaho, n.d~ 

CONTACTS: 

N arne: Bob Min ter 
Position/title: Energy Planner 
Organization: Idaho Department of Water Resources 
Address: 1301 North Orchard St., Boise, Idaho 83706-2237 
Phone: 208-334-7970 

DATE: Dec. 22, 1987 / June 2,1988 
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NEW COMMERCIAL PROGRAMS (COM-I) 

PROGRAM TITLE: Architect and Engineer Energy Awards Program 

PROGRAM SPONSOR: Pennsylvania Power and Light (PP&L) 

PROGRAM OBJECTIVES: To establish good relations with the architectural and 
engineering comm unity; to increase 'penetration of electricity in service area, and 
to recognize energy-efficien t design of new commercial and industrial buildings 
or the energy-efficient retrofit of existing buildings. 

APPROACH: This awards program is for new and existing commercial buildings that 
incorporate energy-efficien t design al!d .technologies. The projects m ustbe 100% electric 
since PP&L is all-electric. Applicants submit a four-page ,application form, a photograph 
of the building exterior, and a photocopy of the site plan. This information is used 
to judge the architect.ural features of the building from an energy viewpoint and 
the adaptation of the building to the site environment. Applications are judged by a 
panel of four judges consisting of one mem ber of PP &L, one architect and one engineer 
from private practice, and one member from a school of architecture or engineering. T~e' 
judging is based on (1) the innovative and effective use of electrical energy for 
building operations, and (2) widespread applicability. The two categories of awards 
are (1) new energy-efficient industrial and commercial buildings, and (2) energy-efficient \ " 
retrofit of existing industrial and commercial buildings. Commercial buildings include 
educational, institutional, and mult.i-d,welling buildings, f 

TARGET BUILDING TYPES: New and existing industrial and commercial 

KEY PARTICIPANTS: PP &L, and architects and engineers (A&E) 

HISTORY: 

Date of Implementation: 1983 
Current Status: Continuing. 
General Comments: The program is held biennially (1983, 1985, 1987). PP &L 

encourages join t applications from A&E. In 1987, PP &L picked 4 winners - 2 for 
new buildings and 2 for retrofits. 

MARKETING/PROMOTION METHODS: Announcements are mailed to 1,000 A&E 
at the time of the contest. The winners are announced at a two-day seminar (the 
Energy Design Forum), at which time the winners are given plaques. The award-winning 
buildings are written up as case studies and published in trade journals, national 
publications, and local/regional newspapers. There are no monetary incentives. 

MONITORING/EVALUATION: No formal evaluation; however, some of the case studies 
have actual energy consumption reported in their descriptions. 

Market penetration: Disappointing results: only 6-12 applications per contest. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 
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Costs and cost-effectivene~s: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
The program is very worthwhile for promoting the company, establishing better 
relationships with A&E, and promoting electricity use (PP&L is in direct competition 
with gas companies).. However, the level of participation is low. There has been a 
good response to the program from advertising in the local papers, but program advertising 
in the national journals and magazines has yielded a poor response. 

RELATED PROGRAMS: Florida Power has a similar program: the Ehergy Conservation 
Design Award.Program (see writeup). ' 

REFERENCES: "1987.Energy Awards Program for Architects and Consulting Engineers: 
Official Entry Form,"PP&L, 1987 .. 

CONTACTS: 

Name: Frank W, Strauss 
Position/title: Architect and engineer consultant, 
Organization: Pennsylvania Power arid Light Company 
Address: Marketing and Economic Development Department, Two North 

Ninth St. (A9-4), Allentown, Pa. 18101-1179 
Phone: 215-770-4453 ' 

DATE:Oct. 28, 1987 / May 31, 1988 
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~~,w COMME~CIAL PROGRAMS (COM-2), 

PROGRAM TITLE: Energy Conservation Design Award Program 

PROGRAM SPONSOR: Florida Power Corporation 

PROGRAM OBJECTIVES: To encourage the use of energy-saving construction methods 
and equipment in new commercial, industrial, institutional, and governmental 
buildings. ' 

APPROACH: The Design Award Progr'am gives recognition to energy-efficient new 
construction,'arid the award cfitei'ia aids architects and engineers in choosing the 
best and most cost-effective methods and equipment to reduce energy use. The 
criteria are,tied into the requirerrients of Florida's State Building Code for 
Energy Efficiency. Generally, the award program requires that a building's energy 
consumption be 25% lower than a similar one built to minimum State standards. The 
Design Award Program has criteria covering the following areas: air infiltration', 
insulation, glass areas, air conditioning, heating and ventilating systems and 
equipment (sizing, equipment efficiency, ventilation air, piping and ductwork, ',' 
and other system considerations), water heating, lighting,and electrical systems. ;":" .. 
They emphasize good mechanical systems. 

TARGET BDaDING TYPES: New commercial, industrial, institutional, and:'goverhrri'ehtal 

KEY PARTICIPANTS: Florida Power Corporation, and architects and engineers (A&E) 

HISTORY: 

Date of Implementation: 1981 
Current Status: Continuing 
General Comments: Florida's energy code is similar to California's. 

Florida Power Corporation has been involved in energy conservation since the 
early 1970s; as a result, they have been very successful in having customers 
save energy. For example, they have achieved a high saturation of heat pumps 
without the use of incentives (in contrast to other companies). 

MARKETING/PROMOTION METHODS: A Design Award plaque is presented to the 
building owner or manager and to the A&E to recognize their expertise and 
achievement in energy conservation. Site signs and display certificates are 
also available. 

MONITORING/EVALUATION: 

Market penetration: About 1,000 awards since the beginning of the program, 
representing 20% of new construction. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness 
• Program administration: 
• Incentives: 
• Private investment: 
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Discussion: Architects like 'the program, '~nd custom~rs save energy 'and money. 
The program was able to achieve a high saturation of heat pumps without incentives 
because the utility has had sales people out in the field since the early 1970s 
promoting heat pumps (which have good paybacks, especially in comparison to electric 
strip heaters); in addition, mechanical industry salesmen have been promoting heat pumps. 

RELATED PROGRAMS: They used to have an extensive residential energy 
conservation program, but it was discontinued las,t year because the state 
tightened the residential state energy code. In the old program, a $350 credit 
was given to homes that exceeded the state code; the credit was applied to a person's 
utility hill. A new residential program might be started at the end of 1988. Pennsylvania 
Power and Light also has an awards program for its commercial customers (see writeup). 

REFERENCES: "Energy-Saving Building Design Makes Good Business Sense," and 
"Design Criteria," brochures prepared by the Florida Power Corporation. 

CONTACTS:· .. 
N arne: Dick Literaty, 

Position/title: Energy Services Specialist 
Organization: Florida Power Corporation 
Address: P.O. Box 14042, SP23, St. Petersburg, FIa: 33733 
Phone: 813-893-9416 

DATE: ,Nov. 4, 198.7/ June 28, 1988 . 
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NEW COMMERCIAL PROGRAMS (COM':3) 

PROGRAM TITLE: Energy Awards Program 

PROGRAM SPONSOR: American Society of Heating, Refrigerating, and 
Air-Conditioning Engineers, Inc. (ASHRAE) 

PROGRAM OBJECTIVES: To recognize successful energy management tech~iqties; 
to make ASHRAE members aware of the energy situation; and to share information 
on energy technologies among ASH RAE members. ' ' 

• • ~: I 

" 

APPROACH: Energy awards are presented in five categories, one of which is new 
commercial, institutional, or public assembly buildin\Y'3. All entrants must be members 
of ASHRAE with a significant role in the design or ~~',.: ielopment of the energy-conserving 
aspects of the project. Projects must be in one of the five categories and must have been 
in successful operation for at least one year. Actual energy consum ption data for 
12 months must be available and submitted for evaluation. Seven judges are selected 
based on their experience in the field of energy"use and building design, The following 
point systems is used for analyzing the entries: energy efficiency (30 points), 
innovation (15), breadth of application (15), cost-effectiveness (20), quality of 
presentation (10), and a miscellaneous category (10). Three awards are given per 
category, for a maximum of 15 awards per year, There are 150 chapters in ASHRAE, 
and each chapter has its own awards. Chapter award winners are eligible for regional 
competition. There are 12 regions in ASHRAE, and each region is allowed one award 
winner per category to be nominated for the national awards (maximum of 60 awards 
at regional level and 15 at national level). 

TARGET BUILDING TYPES: New commercial, institutional, or public assembly buildings. 

KEY PARTICIPANTS: ASHRAE (local, regional, and national levels), building owners and 
managers, building and system designers, and the general public. 

HISTORY: 

Date of Implementation: 1981 
Current Status: Continuing 
General Comments: 

MARKETING/PROMOTION METHODS: Winners of chapter and regional competitions 
are the focus of publicity generated at the local level and receive awards at 
chapter, regional, and national meetings. Selected projects are featured in ASHRAE 
Journal and audiovisual presentations and case histories are made. Newspapers, 
radio and television are also used. 

MONITORING /EV ALUATION: 

Market penetration: About 85-90 awards have been given since the inception of the program. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 
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Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 

RELATED PROGRAMS: 

REFERENCES: "ASHRAE Energy Awards: Award Information and Entry Form," 
brochure prepared by ASHRAE; personal communication with Gordon Holness, formerly 
chairman of ASHRAE's Energy Management Committee. 

CONTACTS: 

Nam~: N/A ~-
Position/title: -N/ A 
OrganizatiClri: ASHRAE _ . . 
Address: 1791 Tullie Circle, N.E.,,'Atlanta, Georgia 30329 
Phone: 404-636-8400 --

DATE: No int.erview: --
", .. : 

..... ' , 

~ i . 

" .' 
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NEW COMMERCIAL PROGRAMS (COM;4) . 

PROGRAM TITLE: Commercial and Industrial Awards Program 

PROGRAM SPONSOR: Edison Electric Institute (EEl) 

PROGRAM OBJ~CTIVES: To recognize individual utility representatives for 
successful application of marketing techniques; encourage programs that promote 
the more efficient use of energy and that benefit both the utility arid their customers . 

. . 
APPROACH: Energy awards are presented for commercial and industrial sectors. The 

utility representatives send in papers (project descriptions) and a panel of judges 
evaluate the papers according to a set of criteria. In 1987, the six criteria were:' 
initiative, innovation, success, applicability, interaction, and clarity.' Each judge 
weights the criteria independently from the other judges. Some of the papers tell 
stories of successful marketing efforts with customers who had already been 'convinced 
that gas was the natural choice. Others tell of cases where customers believed they 
had taken all possible energy conservation steps until the utility representative 
showed them new, and often innovative, solutions. Awards are also given on 
the ease'with which the projects can be duplicated by other utilities for 
customers with similar problems, and on the exten t to which the au fhor actively 
participated in the total marketing effort. The program has evolved over the 
years: in 1987, the four award categories were: Commercial, Industrial, El~ctrical 
Service Marketing, and Company Programs. There were 200 entries submitted to the 
program from 36 EEl member companies. 

TARGET BUILDING TYPES: New and existing commercial and industrial 

KEY PARTICIPANTS: EEl and utility company representatives. 

HISTORY: 

Date of Implementation: 1980 
Current Status: Continuing 
General Comments: EEl is a national association of investor-owned 

electric utility companies. Most of the awards have been for existing buildings. 

MARKETING/PROMOTION METHODS: The winning entl:ies are written up 
as case studies and distributed to EEl's member companies; journal articles a're 
also written up. 

MONITORING /EV AL UATION: 
None for the program, but some methods are described in the case studies. EEl's 
Customer Service and Marketing Division is in the process of developing a computer 
data base with the information contained in the entries submitted to EEL The data 
will be used as a marketing resource for EEl member companies and staff. Some results 
are described in the case studies. 

Market penetration: 

Savings: 
• Energy: 
• Peak: 
• Dollars: 
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Costs and cost-effectiveness: 
• Program administration: 
• Incen tives: 
• Private investment: 

Discussion: 
The case studies are seen as proof that the efforts of individual utility 
representatives can playa major role in furthering the aggressive marketing attitude 
of the electric utility ind ustry. . 

RELATED PROGRAMS: In 1973, EEl started publishing a series of c.ase studies 
of buildings that were built from the start with energy conservation as a major . 
design consideration. The first twenty of these studies were reprinted in a . 
booklet: Case Studies in Energy Management: f!Cftv Twenty Companies are Dealing 
with the Energy Crunch, 1978. Originally, the case study series were published 
as paid ,advertisements in leading architectural, engineering, and builder-owner . 
magazmes .. 

In 1987, EEl inaugurated the "Common Goals Award" for outstanding electric utility 
consumer programs. There are five different categories:. public participation, special 
needs, energy management, electric safety, and community responsibility. 

REFERENCES: ~dison Electric Institute, 1984, 1987a,'1987b.. 

CONTACTS: 

Name: Richard Tempchin . . ' , 
Position/title: Manager, Demand-Side Management Information 
Organization: Edison Electric Institute 
Address: 1111 Nineteenth St., N.W., Washington, D.C. 20036-3691 
Phone: 202-778-6558 

DATE: June 17, 1988 

N arne: Sally Hooks .' . '.' 
Position/title: Manager of Marketing Services,' ComriJ.ercial/~ndustrial Programs 
Organization: Edison Electric Institute 
Address: 1111 Nineteenth St., N.W., Washington; D.G. 20036-3.691 
Phone: 202-778-6553 . 

DATE: Nov. 13, 1987 
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NEW COMMERCIAL PROGRAMS (COM-5) 

PROGRAM TITLE:' Low Energy Building Design Awards Program 

PROGRAM SPONSOR: Public Works Canada and Energy, Mines and Resources Canada 

PROGRAM OBJECTIVES: To identify existing energy-efficient buildings, 
and to select the best proposals for an office building and a hotel-retail-office complex; 
to recognize and publicize the efforts designers have used to incorporate energy 
conservation in their buildings; to stirn ulate new energy conservation ideas and 
to document the process by which the new design concept might be formed based on 
proven practices, 

APPROACH: The new-designs portion was open to Canadian architect-engineer teams, 
who were encouraged to take maximum advantage of passive solar heating, and minimize the 
use of nonrenewable energy sources. There were 80 submissions to the design 
competition. Six of the winning designs were for existing buildings (designed and 
completed between 1972 and 1978), and the other 28 winners employed available technology .. 

TARGET BUILDING TYPES: New and existing commercial buildings, 

KEY PARTICIPANTS: Public Works Canada and Energy, Mines and Resources Canada, 
architects and engineers. 

HISTORY: 

Date of Implementation: 1979 to 1980 
Current Status: Terminated (one-time only competition) 
General Comments: 

MARKETING/PROMOTION METHODS: Four top awards were each given $10,000; 
eight runners-up were each given $5,000. 

MONITORING/EVALUATION: 

Market penetration: 

Savings: 
• En~rgy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
A set of recommendations to facilitate energy-conserving design were prepared by 
the jury, The jury made suggestions in the following areas: curricula, measurement 
of energy use, energy-accounting procedures, more accurate definition of comfort levels, 
side effects of energy conservation, appropriate use of computer-aided design, 
responsibility for energy efficiency, energy system monitoring and retrofitting, 
fee structures, developers' priorities, and demonstration projects . 
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RELATED PROGRAMS: . \ {, ~ .. ~ . .:." :: ... -

REFERENCES: Public Works Canada andEnergy" Mip,es and Resources Canada, 1980; 

CONTACT: No interview. 

, 
;' . 

,:: 

.. 
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NEW COMMERCIAL PROGRAMS (COM-6) 

PROGRAM TITLE: Commercial and Industrial New ConstruCtion Energy 
Design Assistance Program 

PROGRAM SPONSOR: Tennessee Valley Authority (TVA) 

PROGRAM OBJECTIVES: To assist architects, engineers, and designers in incorporating 
efficient electrical applications and other energy strategies in their designs 
for commercial, industrial, and institutional' buildings. 

APPROACH: TVA's first efforts in this program were in offering free 
technical and design assistance to architects, engineers, and designers of new 
buildings, and this program continues to operate. TVA works with private architects 
and engineers on specific projects on a one-to-one basis. Assistance includes 
identifying energy saving options most -appropriate for the specific project, 
providing energy and cost analyses and making recommendations on the basis of 
cost-effectiveness.and. energy performance of each option in relation to the whole building. 
A written report is provided to the consumer recommending specific strategies 
to be implemented. This free review service is available for new buildings or major 
renovations planned for the commercial and industrial market in the TVApower service 
region. As part of the review, TVA specialists identify the potential for the efficient 
use of electrical energy through recommendations for: thermal envelope improvements, 
energy-efficient lighting, daylighting strategies, energy-efficient HVAC systems, load 
management and thermal storage applications, and solar and renewable applications. . . 

TVA later realized that the one-to-one technical and design assistance program, 
although beneficial, did not reach a large area of the new construction. They 
wanted to have more of an impact and wanted not only to tell more people how to make 
their particular buildings energy efficient, but also to educate them about energy 
efficiency. In 1981 , TVA started producing and distributing feature pages. These 
feature pages were one- to four-page descriptions highlighting particular energy-efficient 
buildings. Each page was very graphic, describing the energy-saving features of 
the building along with estimated savings. Along this same line, TVA also started 
an Energy Design Guideline Series. These were individual manuals for a particular 
building type, describing ways to save energy and to utilize energy more efficiently. 
The topics covered were: identifying design problems/energy use characteristics,. 
selecting and testing energy design strategies, incorporating energy strategies ' 
into the design process, and evaluating building performance. Manuals are currently 
available for schools, offices, hospitals, and hotels/motels. Additional manuals 
are being developed for retail trade, and restaurants. 

In addition to these guidelines, TVA also put together some design tools that 
could be used on a whole range of building types: ECAP (a multizone PC program), 
SHADE (selects the best external shading device, based on lifecycle cost and payback),' 
COMPLY (computerized version of ASH RAE 90A-1980 standard), and Energy Nomographs 
(based on DOE-2 runs). The first three are computer-based tools, and the Nomographs 
are used by hand. Each of these tools is briefly described below. 

ECAP (Energy and Cost Analysis Program) is an energy- and economics-analysis 
tool intended to help architects, engineers, and designers assess the merits of 
architectural and system-design alternatives in reducing the life-cycle costs 
related to energy use in commercial buildings. ECAP is a comprehensive design and 
analysis tool that deals with all of the energy-related issues of building design 
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addressed by TVA's Energy Design Guidelines--namely,: the life-cycle energy, demand, 
and system costs associated with lighting, cooling, heating, and HVAC auxiliaries 
(and to a lesser extent, in-zone equipment and service ho~ water). It was designed 
with the intention that it be easy to use, that it be applicable throughout the 
architectural design process, and that it be readily understandable and usable by 
design professionals. 

SHADE (Shading Analysis Program) evaluates potential energy and cost savings of 
various window shading strategies. SHADE allows the user to specify up to five 
shading devices at any tilt and orientation. The program compares the interior 
balance-point temperature with the exterior ambient temperature for a given hour. 
If the exterior temperature is below the balance-point temperature of the space, 
the space is being heated. Otherwise; it is being cooled. Solar heat gain through 
the window, both with and without the shading surfaces being tested, is then 
calculated. The net heat gain is the difference between the two. The conditioning 
mode (heating or cooling) and the net heat gain are used to determine the effect 
of the shading strategy on heating and cooling costs. Using this procedure,' SHADE 
computes. the annual cost reduction in energy and demand attributable to the test 
shading strategy: 

COMPLY is a computerized analysis tool to determine compliance of new and existing 
buildings with ASHRAE Standard 90A-1980, Energy Conservation in New Building Design. 
That standard establishes requirements for the design of new buildings regarding 
the energy efficiency of their exterior envelopes and the selection of efficient 
equipment and systems for HVAC, service water heating, energy distribution, and 
illumination. COMPLY determines compliance of a building with the standard by 
interactively asking the user for all necessary information about the building 
and its systems. It call be used in identifying energy conservation opportunities 
and for 'guidingthe architectural design process. 

Energy Nomographs is a graphic design tool aimed primarily at architects to help them 
make wise energy decisions early in the design process. 

TVA's most recent efforts have been devoted to starting a new program area that 
is designed to recognize those professionals whose work demonstrates energy 
efficiency and the wise .use of electricity in commercial and institutional buildings. 
The Energy Advantage Awards Program, started in Jan. 1988, recognizes three 
levels of achievement:. Merit, Distinction, and Excellence. Mem bers of the project 
team for qualifying buildings will receive several attractive awards and 
significant promotional benefits. Free publicity is offered to promote those 
responsible for the design as well as the building itself. The publicity will 
include advertisements in professional and trade journals, news releases to 
mass media, and an annual Energy Advantage publication explaining the features 
of the designs. Information will also be distributed to members of the architectural 
and engineering professions, building owners, developers, financiers, real estate 
pr<;>fessionals, and to businesses and ind ustries. TVA is curren tly developing 
the program announcement brochure and submittal package. 

.' 
The Awards Program and the Energy Design Guidelines and tools have replaced the 
feature pages. 

TARGET BUILDING TYPES: Commercial, industrial, and institutional 
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KEY PARTICIPANTS: TVA, architects and engineers (A&E), designers, owners and 
in vestors, and con tractors. of com mercia!; and ind ustrialproperty. 

HISTORY: 

Date of Implementation: 1979 
Current Status: Continuing. 
General Comments: A new TVA strategy has been initiated, called "Energy Services." 

New Construction was changed to the "Energy Advantage Program." Building 
types receiving assistance to date include schools, day-care centers, retail 
establishments, housing projects, medical facilities, and town halls. 

MARKETING/PROMOTION METHODS: Private designers request assistance, and TVA's 
A&E will personally .visit the project's architect and engineer. . 
Assistance is given at the schematic design level as well as the design development 
phase. Factsheets on selected completed projects are prepared on an ongoing basis to 
explain to others energy strategies investigated and the predicted results. Energy 
Nomographs have been developed to help designers perform energy and cost analysis 
of commercial buildings, and ,to examine the energy impact of various design 
options during :the early stages of the design process. These nomographs accompany 
the Energy Design Guideline series. Energy Design Guidelines offering assistance 
on a generic building-type basis (e.g., schools, hospitals, offices, hotels/motels, 
retail trade facilities, and restaurants) are bei'ng developed for' this program. 
This is IIi contrast to the case-by-caSe approach of the design assistance program. 
These guidelines will include energy-related design criteria which will be 
incoq)o'rated into 'the normal design process. 

In addition, a manual containing a detailed energy- and cost-based evaluation 
procedure is being developed to accompany the design guidelines. The manual 
will provide A&E in the TVA service area with a complete package of evaluation tools 
and support information. Also, the Energy and Cost Analysis Program (ECAP) and Shade have 
been developed to accompany the Energy Design Guidelines. The former microcomputer program 
will provide A&E in the TVA service area with an analytical tool to perform energy 
and economic analysis on commercial buildings during the entire building design process. 

A continuing series of technical seminars and workshops are conducted by TVA 
for A&E, building owners and managers, developers, appraisers, commercial 
real estate professionals, and members of financial institutions. TVA also conducts 
the Biennial Energy-Integrated Approach Conference for designers and commercial sector 
professionals. TVA uses direct mail to market their program: customers are identified 
who can use a particular technology and are sent a letter, program literature, and 
postage-paid return card for requesting additional information., Follow-up telephone 
calls are also made to determine if there are additional questions or information needs. 
Advertisements are placed in professional journals. 

MONITORING /EV AL UATION: 

Market penetration: From 1980 to 1986, assistance was prov,~ded to A&E on 
430 projects (usually, one building per project); as of Sept. 1 986, the total num ber 
of requests for assistance was 752. During FY 1987, energy design assistance was 
provided on 95 projects, and construction was completed on 79 projects previously 
receiving energy design assistance. TVA is curren tly reaching abou t 3% of the 
market though their one-on-one assistance program. 
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Savings 
• Energy: 142,261 kWh of electricity per project (estimated); 90 million kWh of 

annual energy savings for completed projects (based on followup reports) 
• Peak: 50 kW at winter peak (estimated) per project; total savings: 2800 kWfor 

completed projects (based on followup reports) 
• Dollars 

Costs and cost-effectiveness 
• Program administration 
• Incentives 
• Private investment 

. Discussion: 
Edwards noted that advertisements for the program,must be placed in professional journals, 
such as Budding Design and Construction, or Professional Architecture, 
rather than Business Week, Industry Week or newspapers. 

RELATED· PROGRAMS: TVA's Energy Design Tools 

REFERENCES: Lu, John, and Kajhan Strain, "TVA Commercial and Industrial New 
Construction Energy Design Assistance Case Studies." Proceedings of the 11th 
National Passive Solar Donference. Vol. 11. American Solar Energy Society, Inc. 
Boulder, Colorado, June 1986; Billy Edwards, "Tennessee Valley Authority Experiences 
in Marketing Conservation and Energy Management Programs to the.Commercial and . 
Industrial Sector." PG&E Energy Expo 1986, pp. 549-557; Conservation Report '86, 
TVA, 1987; "Energy Services for Business and Industry," brochure prepared by TVA, 1987. 

CONTACTS: 

Name: David Burrows 
Position/title: Supervisor, New Construction Section 

. Organization: Tennessee Valley Authority . 
Address: 3S 54D SignalPlace, Chattanooga, Tenn. 37401 
Phone: 615-751-7399 

DATE: Dec. 10, 1987 / June 22, 1988 

N arne: Susan Ross 
Position/title: Program Administrator 
Organization: Tennessee Valley Authority 
Address: 3S 54D Signal Place, Chattanooga, Tenn. 37401 
Phone: 615-751-7405 

DATE: Not interviewed. 

N arne: John Lu 
Position/title: Architect 

. , 

Organization: Tennessee Valley Authority 
Address: 200 Lupton Building; Chattanooga, Tenn. 37402,2801. 
Phone: 615~751-7400 

DATE: Oct. 26, 1987 
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NEW COMMERCIAL PROGRAMS (COM-7) 

PROGRAM TITLE: Good Cents Commercial Program 

PROGRAM SPONSOR: Souther~ Electric International, Inc. (SEI)' 

PROGRAM OBJECTIVES: To pr~vide utilities with a technically sound approach 
to conserving energy in commercial buildings. 

APPROACH: The Good Cents concept embodies load retention and increased load 
factor through the interplay of building envelope measures and efficient equipment 
sizing and operation. The program addresses three fundamen tal aspects of a successful 
marketing program: technical, promotional, and managerial. The case study approach 
coupled with computer software, tailored to the utility's requirements, is the 
heart of the technical side of the program. It is capable of providing service 
area-specific case studies covering a variety of typical commercial installations. 
These case studies provide the technical and economic foundations, describing 
the procedure for problem solving and illustrating the implementation 
process that follows. The case study concept strongly emphasizes the economic aspects 
of each of the various categories of commercial customers and demonstrates the 
impact of energy consumption on their cash flow. This information is used by the 
marketing represen"tative to assi~t the commercial customer in achieving the appropriat~ 
balance and perspective relative to "val~e of service" and energy conservation/management.-

The management of the program is facilitated by a series of reference guides that reach all 
elements in the process, from program manager to marketing representative. The promotion of 
the program contains both educational and motivational tools (see below). In sum, the program 
is a turnkey marketing program that can be customized to the utility's specifications. All 
training is completed and all products are produced for start-up four to six months after a 
contract has been signed. . 

The Good Cents program provides an umbrella of services, including goal setting, data collection 
and analysis, development of Good Cents construction and system features, 
preparation of a Standards Handbook, and supporting materials and sales tools. 

The Standards Handbook is the technical reference guide of the Good Cents program as 
it documents the case studies used in the program and the program's technical 
design process. The handbook documents the Good Cents Commercial Standards and 
qualification criteria and includes a detailed breakdown and analysis of the buildings 
used to develop the Standards, a summary of the segmentation analysis of the commercial 
market, and the results of field surveys. The handbook also provides utilities with 
design options for achieving energy reductions through improvement of the building 
envelope and the energy system. The information depicted in the Standards Handbook Case 
Studies is gathered from visits to actual field construction sites and focus group "interviews" 
conducted within the client utility's service territory. The buildings represented by the 
examples in the Standards Handbook are chosen from a "list" as those most likely to impose 
an influence on the commercial building market (and, therefore, the load shape) of a particular 
utility's service territory. The detailed characteristics of each building type (thermal 
envelope, HVAC equipment, and efficiency rating) are then modeled using local weather data at 
three levels: base case ("spec" building), improved case, and optimized case (Good Cents 
Commercial "Certified"). This process yields data appropriate to the n~eds of the marketing 
representatives in helping commercial customers conserve their electricity use and in 
assisting the utility to implement a strategic loadshaping program that uses capacity more efficiently. 
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Other handbooks include: the Commerciai Field Handbook,the Manager's Implementation 
Handbook, and the Building Systems Handbook (see below). Energy simulation 
software is based on the ASHRAE Simplified Energy Analysis Method (ASEAM) and is 
designed for predicting building and system energy use, as a comparative tool in making 
decisions in the design process or to establish compliance with an energy standard. 

TARGET BUILDING TYPES: Commercial (less than 60,000 square feet and less than 500 kW demand 

KEY PARTICIPANTS: SEI and utilities. 

HISTORY: 

Date of Implementation: 1986 
Current Status: Oontinuing 
General Comments: The following utilities have Good Cents Commercial Programs: 

Public Service Company of Oklahoma (see writeup), Gulf Power Company, Wisconsin 
Electric Power Company, and Mississippi Power. '. . . 

MARKETINq/PROMOTl.ON METHODS: Customization of the program is done through 
audiovisual presentations (for architects and engineers, contractors and developers, 
general audiences, and trade associations), the Commercial Field Handbook, and a 
software package. The Commercial Field Handbook provides the field marketing personnel 
with pertinent information pertaining to situations that they will encounter when 
implementing and promoting the program. This handbook also explains how the case 
study approach is used to analyze and target commercial customers. The case studies 
depict an energy analysis of th.e commercial building including thermal and equipment 
features, and an economic analysis of the '~business" part of the process tuned to 
the commercial customer's needs. 

The Building Sy~tems Handbook provides the marketing representative the necessary 
technical background, documentation, and information for effective marketing'of 
the program: It includes tech'nical briefs on building envelope measures and 
materials that relate to cost"effective, energy-efficient design and construction 
of commercial buildings. The emphasis is on selling the benefits of electrical'· 
energy including economics, convenience, efficiency, and comfort compared to other 
forms of energy. 

The Manager's Implementation Handbook describes a variety of ways to plan 
marketingst~ategy, build a well-trained and motivated marketing team, and 
how to i!flplement and manage the program. 

There is also a graphics manual and advertising guide. The program provides training 
courses on: cooking and water heating, in terior / exterior ligh ting, heat loss/heat 
gain loan calculations, general HVAC, commercial sales, software, and implementation. 

MONITORING lEV AL UATioN: 

Market penetration: 4 utility companies 

Savings: 
• Energy: Some utilities are reporting building operation savings as high as 40% . 
• Peak: 

.• Dollars:. 
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Costs and cost-eft'ecti.Jeness: 
A client utility can acquire the Good Cents Commercial Program products and 
services designed and developed for their service territory for $70,000 to $95,000, 
depending on the type of options they desire. An annual license renewal fee is 
charged on the basis of the number of commercial customers served by the client utility. 

• Program administration: 
• Incen tives: 
• Private investment: 

Discussion: 
The program has just begun. They are optimistic that the program will be used 
by a number of utility companies, especially those that currently have the 
residential Good Cents program. The program is currently being modified to provide 
"umbrella-type" support for other commercial energy applications, sUGh as energy 
standards for larger commercial buildings, and thermal storage applications. 

RELATED PROGRAMS: There is a Good Cents program for the residential sector 
(see writeup on BPA's Super Good Cents Program). 

REFERENCES: "Commercial Good Cents," materials prepared by SEI. 

CONTACTS: 

Name: Benny W. Folsom 
Position/title: Commercial Program Coordinator 
Organization: Southern Electric International, Inc. 
Address: Good Energy Division, 64 Perimeter Center East 

Atlanta, Georgia 30346 
Phone: 404-668-4881 

DATE: June 1, 1988 

Name: Billy Thornton 
Position/title: National Marketing Representative 
Organization: Southern Electric International, Inc. 
Address: Good Energy Division, 64 Perimeter Center East 

Atlanta, G~orgia 30346 
Phone: 404-392-7642 

DATE: Oct. 24, 1987 
~ 
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NEW COMMERCIAL PROGRAMS (COM,.8) . , ... 

PROGRAM TITLE: Good Cents New Commercial Program 

PROGRAM SPONSOR: Public Service Company of Oklahoma (PSO) 

PROGRAM OBJECTIVES: To provide commercial architects, engineers, contractors, 
developers, and owners an opportunity for improved energy management, greater comfort 
levels in their buildings, and lower operating costs. 

APPROACH: The Good Cents program is basIcally a non'-prescriptive, performance 
based program that includes a thorough package of materials consisting of: a 
technical d~signstlidy, a ~arketings~rategy and program development study, energy 
analysis software, audio/visuaJ presentations, prognim support manuals, and 
training. The Good Cents program· is for new and existing commercial buildings 
(PSO also has a Good Cents program, for new and ex~sting residential buildings), . 
PSO examines blueprints of buildings and conducts h~ating and cooling load analyses 
for the basic building and for redesigned buildings that include energy~efficient 
options. The building must meet minimum appliance efficiencies and insulation 
criteria for becoming aGood Cents building, They provide a list of 10 weatherization 
items and the developer must choose 3 of the 10 options. The developer also has 
the option of using solar transmission and design guidelines to meet the Good Cents 
standard, The heat gain criteria vary by building size (they use three types of 
buildings: less than 5,000 square feet, 5,000 to 25,000 square feet, and more than 
25,000 square feet), Final inspections are made to ensure the building is a 
Good Cents building. . . 

TARGET BUILDING TYPES: New and existing commercial 

KEY PARTICIPANTS: PSG, architects, engineers, contractors, developers, and owners, 

HISTORY: 

Date of Implementation: 1986 
'Current Status: Continuing, 
General Comments: This is the first utility in the country to implement a 

customized Good Cents program for new commercial buildings, and it was developed 
in cooperation with Southern Electric International, Inc. (see writeup), ' ' 

MARKETING/PROMOTION METHODS: A Standards Handbook 'Was produced providing 
marketplace case studies and PSG Good Cents specifics for certification. 
Manuals were prepared addressing program standards, building systems, and general 
information. They have a very intensive training schedule for commercial sales 
representatives and technical services personnel. Incentives are provided to 
developers only if they install energy-efficient heat pumps in a new or existing 
commercial building after January 1, 1987 (the Commercial InCENTive). The incentive 
is a one-time cash payment. The exact amount of this payment is based on the efficiency 
of the new unit(s) and on the tonnage of the equipment. Heat pump installations in 
Good Cents-certified structures qualify for a higher payment than do other installations: 
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SYSTEM EFFICIENCY PAYMENT PER TON 

EER Rating SEER Rating Good Cents, Other 

8.20-8.50, 9.00-9.50 $50 $30 
8.51-9.00 9.51-10.00 $60 $40 
9.01-9.50 <' 10.01-10.50 $70 $50 

',Above 9.50 Above 10.50 $80 $60 

The efficiency ratings must be verified by the Air Conditioning and Refrigeration 
Institute (ARI) Directory. The marketing program has used mass media (television 
advertisements that are also tied into PSO's other Good Cents programs, radio), 
notices in trade publications, and direct mail. 

MONITORING/EVALUATION: Buildings are not metered. A program evaluation is conducted 
each year, and a cost-benefit analysis is performed. However, results on savings and ' 
costs are unavailable. 

Market penetration: 50-75 buildings in the first 1.5 years of program 
implementation (the new construction market is currently depressed). 

Savings: 
• Energy: 
• Peak: 
• Dollars: ' ' 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
The emphasis at PSO has,switched to existing commercial buildings because 
of the depressed market for new commercial buildings. They are very happy with 
the program, and it is going to continue. Customers also like the program. 

RELATED PROGRAMS: 

REFERENCES: Termini, 1986; Good Cents Solutz'ons For Your Cornrnercz'al Energy Needs, 
brochure prepared by Public Service Company of Oklahoma, 1987. 

CONTACTS: 

Name: Salvatore Termini 
Position/title: Commercial Marketing Manager 
Organization: Public Service Company of Oklahoma 
Address: P.O, Box 201, Tulsa, Oklahoma 74102 
Phone: 918-599-2203 

DATE: Oct. 29, 1987 / June 20, 1988 
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NEW COMMERCIAL PROGRAMS (COM-g) 

PROGRAM TITLE: Energy Edge 

PROGRAM SPONSOR: Bonneville Power Administration (BPA) 

PROGRAM OBJECTIVES: To assist BPA and the Northwest Power Planning Council 
in assessing the costs (especially, the incremental levelized cost of energy conservation 
measures) and replicability of conservation savings in the commercial sector; to guide 
the development of improved standards and building codes; to raise awareness and skills 
among building designers and developers; to iden tify design, strategies that are successful 
in meeting the targeted energy budget at a reasonable cost; and to. compare predicted 
versus actual energy use. . 

APPROACH: The Energy Edge Project was run as a design competition. Applicants were 
t! . given extensive design assistance and incentives for the design and construction of the, 

buildl~gs. Energy modeling, using hourly sim ulations,- iden tified optimal com binations 
of efficiency features. Th~ buildings were selected based on the merits of their design 
and the costs of their energy conservation measures. Twenty-nine new commercial buildings 
are planned; 10 buildings have been. constructed, 13 are under construction, and 6 have not 
been started'. All the buildings are in the BP A. r.egion (Oregon, Washington, Idaho, and 
western Montana). The buildings are primarily electrically heated and cooled. Buildings 
were selected in 1986, and construction and energy moriitoring will occur over the next 
three years. These buildings were designed to use 30% less energy than similar buildings 
conforming to the Model Conservation Standards (MCS) (see below). Extensive technical' 
standards and methods were developed to demonstrate the 30% energy savings. Initially, .'. 
the buildings were designed to demonstrate state-of-the-art technologies utilized in 
an innovative fashion without sacrificing construction schedules or tena,nt comfort. 
Also, building designs were to be replicable and to demonstrate principles that could be .' 
applied to future new commercial buildings. These two criteria -- innovation design 
and replicable technologies -- were incorporated into sponsors' criteria for selection· 
of participants. However, these two criteria conflicted somewhat, so that final projects 
often leaned toward relatively conventional but energy-efficient solutions, such as 
lighting, insulation, ventilation, economizer, ;and energy management systems. 

TARGET BUILDING TYPES: .New'commercial 

KEY PARTICIPANTS: BPA, the four sponsors that administer the 'program'(state 
energy offices of Oregon and Washington, Pacific Power (a private utility), and 
Portland'Energy 'Conservation, Inc, ( a nonprofit organization)), architects, engineers, 
developers, contractors, builders, and owners 'engaged in new commercial building or 
extensive remodeling. 

HISTORY: 

Date of Implementation: 1984 
Current Status: Continuing 
General Comments: The program was conceived.in '1984 and agreements with 

the sponsors that administer the program were signed in 1985. Energy Edge Was 
mandated by the Northwest Power Planning Council in their 1983 regional energy plan. 
The MCS, also a product of the Council's plan, were recommeded to utilities and 
local governments in the BP A Region. The MCS for new commercial buildings is a 
slightly modified version of the ASHRAE 90 - 1980 model energy code (the most 
significant difference is in the area of lighting: the MCS requires lower lighting 
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power densities). The Pacific Northwest has 2,000 commercial building starts annually, 
and many of these are small commercial buildings. 

MARKETING/PROMOTION METHODS: Winners in the Energy Edge competition 
will receive media recognition plus incentive payments' to cover all incremental costs 
required to reach the higher level of energy efficiency. Incentive payments will cover 
design, construction, and administrative costs (including 'e'n;ergy modeling). The program 
has been promoted to the commercial real estate industry, and a technology transfer 

. program has been developed for disseminating the information learned from this program. 

MONITORING/EVALUATION: 
Monitoring of actual energy use will be conducted when projects reach 70% occupancy. 
Four buildings are currently being monitored, and the monitoring for the last building 
to be constructed will begin in 1989. The monitoring will be conducted for three years ~ 
for each building; therefore, the end of the monitoring will occur in 1992. Actual 
performance will be compared to predicted usage based on computer models; the comparisons 
will be conducted on a per measure, primary end use, and whole building basis, Construction 
cost information is also being collected to calculate an incrementallevelized cost (mills/kWh) 
for each building and to compare predicted versus actual incremental design and construction costs. 

Process evaluation has been conducted and continues, in order to address the following 
issues: identification of the causes behind the effects of the program, identification 
of the barriers to effective implementation of the program, interpretation of the 
program from the ;perspectives of. involved parties, identification of changes in the 
program market ,environm.ent, possible modifications to the program, and guidelines for 
developers, owners, and designers. ' 

Market penetration: 29 buildings 

Savings: 
• Energy: Theestimated average annuaI.electricity savings will be 36% 

and will likely range from 30-50%. 
• Peak: ' 
• Dollars: , . 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: Winners of the Energy Edge project competition are reimbursed by 

BPA for the costs of ¥articipatin~ To date, BPA reimbursements for these costs 
ranged from $O.73/ft to $9.78/ft; the mean was $3.90/ft2 with a standard 
deviation of $2.46/ft2 

. Total incentive dollars per building have 
ranged from $9,939 to $1,056,330; the mean was $122,049. Total incentive costs 
were approximately $3,417,384. 

• Private investment: 
• Cost-effectiveness: Based on predicted savings and estimated costs, the 

average cost per kWh is $O.023/kWh with a standard deviation of $O.014/kWh, 
and the cost per kWh ranges from $O.005/kWh to $O.063/kWh. 

Discussion: 
Perry noted that they were surprised how easy it wa;; in many cases to'reach 
the energy saving goal with one or two very modest measures; this was particularly , 
true for smaller, more envelope-dominated buildings. Perry also noted (1) the difficulties 
in describing the basecase/MCS building, partly due to the variability of commercial 
buildings, and (2) the possibility of buildings including less insulation than common 
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practice, due to adherence to MCS envelope standards.· 

Miller noted that extra design time and energy modeling can lead to substantial savings while 
red ucing initial construction costs. . . 

Benner el at. reported the following preliminary findings based on the process evaluation 
of Energy Edge (see references): "'Additional capability has been developed among sponsors 
and program participants. New buildings have been designed; a variety of energy conservation 
measures have been used in contexts where they would not hav,e been used before; and prog'ram 
sponsors and participants have created a more cohesive network of information and technical 
assistance exchange than had existed in the past. Participants have been :exposed to new 
methods, materials, and technologies and have utilized a number of innovative design 
features. Participants Were also using more energy efficient, highly replicable, 
off-the-shelf technologies than they were using in the past." One participant noted a 
positive spin-off: if their Energy Edge building worked,' then it would serve as a 
prototype for future stores as well as the standard for the comprehensive retrofit 
of ,l7p e~ist~tlg buildings. . . 

Benner et al. also noted' that the energy conservation measures { especially lighting and 
various control measures) were diffusing quite rapidly as participants incorporated 
them directly into their standard practice. Computer modeling was also seen as 
extremely valuable for architects; engineers, and owners as a means of "selling" a 
client on a particular material, system, or building: The sponsors of the program 
were vital in promoting the program: they Were seen by participants as a resource 
of technical expertise and an important hub in the commercial building network, 
Participants did use a number of innovative design features, in addition to 
highly replicable off-the-shelf technologies, 

The program did alter the sequence of design activities and, to some extent, the 
composition of the design team: participating architects and engineers met together 
much earlier in the deSign process than is common 'practice in: building design, Also, 
there was early involvement of contractors and the direct involvemerit of owners, in • 
contrast to previous practice, The program was educational: the redistribution of 
professional knowledge enabled the design team to gain insights into the tasks and 
responsibilities of each other. The program also permitted enough time for participapts 
~o examine lots of alternatives; the critical examination of the energy' related . 

'·c·omponents <?f the buildings resulted in a more critical examination of the building 
\,gerierally. A few orthe Energy' Edge buildings actually cost less todesign and 
.'buildto the program criteria. due to lower initial costs fo'r such items as 
downsized cooling and heating systems. There was a shift in the program from 
innovation to replication. . . 

BPA noted: (l) building designers were most often the individuals that made 
fuel choice decisions; (2) most designers and developers placed a high.value 
on design assistance, awards,and recognition for energy-efficient buildings 
as a motivator to encourageehergy-efficient ihvestments;.and (3) it was often 
possible to reduce initial capit'al costs by reducing the size of heating and 
cooling equipmen t and the building's ligh ting requiremen ts, 

RELATED PROGRAMS: BPA's Energy·Smart Design Assistance Program and Model 
Conservation Standards Implementation Assistance Program (see writeups); Washington 
State Energy Office's Design Assistance Program (see writeup). 
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REFERENCES: Anderson et at., 1988; Benner et at.; 'r9'87; Miller, J986; 
Perry, 1986; Bonnev'illePower Administration, "Energy Edge Research and Evaluation 
Plan (1987)," and "Energy Edge Design Assistance Program Description, Draft (1987)," 
Portland, Oregon; Alexander J. Willman, "Documenting and Evaluating the Energy Edge 
Program: Draft Project Managemen~ Plan," American Consulting Engineers Research and 
Management Foundation, Washington, D.C., 1986; American Consulting Engineers Council 
Research and Management Foundation, "Interim Report #3: Alternative Perceptions of 
Energy Edge Process and Outcomes," April 8, 1987, and "Interim Report #4: Participant 
Perceptions of the Energy Edge Program," June 8, 1987, Washington, D.C .. 

CONTACTS: 

N arne: Bruce Cody 
Position/title: Evaluation Specialist and Evaluation Project Manitger 
Organization: Bonneville Power Administration 
Address: RPEB, P.O. Box 3621, Portland, Oregon '97208 
Phone: 503-230-7314 .. 

DATE: Nov. 6, 1987/ June 28, 1988 : 
' •• T 

. r O
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NEW COMMERCIAL PROGRAMS (COM-IO) 

PROGRAM TITLE: 'Energy Smart Design Assistance Program 
•.• 1 

PROG~ SPONSOR: Bonneville Power Administration (BPA) 

PROGRAM OBJE'CTIVEs: Encourage the construction of energy-efficient new 
commercial buildings in the Pacific Northwest and the adoption of energy 
codes for commercial buildings; provide technical support and resources to utilities 
with the capability and interest in offering building design assistance to their 
commercial customers; and promote electric load growth in the commercial sector 
through the use of energy-efficient electric products, 

APPROACH: This 3-yea~ pilot program is designed to ;be 'implemented by utjlities: 
BPA's customer utilities will provide techllical assistance a'nd information ,to design 
professionals. This service includes inf~rrilation about the Commercial Model Conservation 
Standards (MCS) and appropriate electric technologies and equipment. Utilities will be able 
to choose a level of participation commensurate with commercial c,?nstruction activities: 
in their service areas and their desire to participate. Utilities wi!f advertise the 
availability of services, consult with design professionals, builders, and developers 
requesting services, provide technical assistance to identify efficiency measures 
and electric equipment, dispense BPA funds to reimburse design professionals 
for their costs of participating in the process, and provide formal recognition to building 
owners and designers if certain conditions are met. Utilities may authorize BP A to have 
Alternative Service Providers offer part of the technical assistance portion of the program 
in their service territories. There are no incentives to help pay for the measures 
that are installed. BPA will provide information, training, and marketing materials 
and will establish a clearinghouse of information on the state-of-the-art design 
practices, and electric technologies and equipment. 

TARGET BUILDING TYPES: New commercial 

KEY PARTICIPANTS: BP A, utilities, design professionals, builders, owners & developers. 

HISTORY: 

Date of Implementation: 1988 
Current Status: Continuing (three year pilot program) 
General Comments: This activity will be included within BP A's Partnership 

Program to encourage energy marketing. Participation in the Energy Smart program 
is an option for utilities to support the adoption of the MCS, thereby avoiding 
a surcharge should the local jurisdictions within their service territories fail 
to adopt the MCS. 

MARKETING/PROMOTI~N METHODS: Utilities will promote the program within 
their service territories and are encouraged to target the program services to building 
types where there is a high degree of competition between electric and nonelectric fuels. 
Two levels of awards will be presented: "Energy Smart Awards" for those who have 
constructed buildings at levels at least 10% more energy efficient than if constructed 
to the MCS; and "Energy Edge Awards" for those who have constructed buildings at levels 
at least 30% more energy efficient than if constructed to the MCS. For Energy Smart buildings, 
certificates will be provided to building designers and owners. Award benefits for Energy Edge 
buildings will include site signs, publicity (directed to prospective tenants, builders, 
developers, and designers), building plaques and certificates for the building 
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designers, and formal recognition at.appropriate,regi<;mal and n~~ional conferences . 

. MONITORING/EVALUATION: BPA plans to perfor~ process and impac~ evaluations to 
identify implementation problems, to measure how effectively the program reaches 
its goals, and to prepare t,he way for Commerc!al MCS program~. Th~ process ev:aluation 
will examine the reaction of participating utilities, Alternative Service- Providers, 
state energy offices, and developers/builders/architect & engineering firms, .and will 
measure the market penetration of the program. The impact evaluati6n will examine 
the efficiency improvements encouraged by the program, initial costs, and potential 
energysavmgs . 

Market penetration: 

Savings:. . ." . 
• Energy: They estimate. 10% to 30% energy savings per building .. 
• Peak: Their goal is to obtain an annual 14-20 MW redu<;:tion for 20 to 30 
years (assuming a 30% decrease in load) . .' 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 

RELATED, PROGRAMS: Washington State Energy Office's Design Assistance Program 
(see writeup) was aprecursor to this regionwideprogram: the program was part of BPA's' .,. ) 
Interim Program, but because of problems in getting contracts signed with the utilities, 
WSEO waS the only participant in the Interim Pr~gram. . 

, , 

REFERENCES: "Energy Edge Design Assistance Program Description: Final 
Description," prepared by BPA, 1987. 

CONTACT: 

N arne: Terry Oliver 
Position/title: ·ProgramManager' 
Organization: Bonneville Power Administration 
Address: P.O. Box 3621, M.S. RMCC, Portland, Oregon 97208 
Phone: 503-230-5991 . . 

N arne: Sheila Riewer 
Position/title: Evaluation Analyst 
Organization: Bonneville Power Administration 

.:; Address: P.O. Box 3621, M.S. RPEB, Portland, Oregon 97208 . 
Phone: 503-230-5855 

DATE: June 21, 1988 

N arne: Kate Miller 
Position/title: (formerly a Public Utilities Specialist at BPA) 

DATE: Nov. 9, 1987 
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NEW COMMERCIAL PROGRAMS (COM:.. 11) , 
•. 1· 

PROGRAM TITLE: Design Assistance Program for New Comm~rcial i3'uildings 

PROGRAM SPONSOR: Washingto~ State Energy Office (WSEO) , 

PROGRAM OBJECTIVES: To assist the desig~ community in designing new, energy-efficient 
commercial buildings. 

APPROACH: The Design Assistance Program is a free service for designing and building 
cost-effective, energy-efficient, new commercial buildings. WSEO's energy consultants 
work with clients to identify practical energy-saving strategies, and 
computer simulation models are used to test which strategies save energy and 
provide attractive paybacks. They concentrate on HVAC, lighting, and envelope 
measures. Some buildings have been constructed. Design assistance has been provided 
to buildings ranging in size ahd complexity from a 17,000 square foot· savings and 
loan building to a 160,000 square foot retail store. 

TARGET BUILDING TYPES: Commercial buildings 

KEY PARTICIPANTS: WSEO, architects, engineers, owners, and designers. 

HISTORY: 

Date of Implementation: Nov. 1986 
Current Status: Continuing, through Dec. 1988. 
General Comments: This program is.'a spinoff of the Bonneville Power Administration's 

(BP A) Energy Edge program for new commercial buildings. The service was initially , 
developed to meet the need of those people who did not win the Energy Edge design 
competition. As a result of their participation in the Energy Edge program 
(WSEO was one of the four sponsors administering the program for BP A), 
WSEO concluded that computer modeling at the beginning of the design stage was 
very effective in reducing energy use and costs. BPA is planning to institute 
a design assistance program for the entire region (called the Energy Smart 
Design Assistance Program, see writeup); utilities will provide the services 
throughout the region. However, there will be "alternative service providers" and 
WSEO may be one of them. Thus, WSEO's program can be seen as a precursor and 
pilot demonstration of BP A's program. 

MARKETING/PROMOTION METHODS: The program has been promoted by two mailings 
to architects, engineers and developers throughout the state; word-of-mouth; 
and individual telephone contacts with contractors and developers. 

MONITORING/EVALUATION: An evaluation is presently being conducted. 

Market penetration: 23 projects completed 

Savings: 
• Energy: 
• Peak: 
• Dollars: 
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Costs and cost-effectiveness: 
• Program administration: 
• Incentives: The cost of the design assistance has ranged from a low of '.' 

4.6 ceilts per sq. ft. for a 160,000 sq. ft. retail store ($7360) to a high 0'[ 
44 cents per sq.,ft. for a 17,000 sq. ft. savings and loan building ($7480). 

• Private investment: '. 

Discussio'n: . 
The program is considered to be "extreineiy successful;" it has been ve~y 

COM-ll 

well received by the design community. Seyer,al projects are planning to incorporate. 
energy-conserving d~sign strategie.s. . 

RELATED PROGRAMS: BPA's Energy Smart Design Assistance Progra~. 

REFERENCES: "Design Assistance," brochure prepared by WSEO; "Energy Edge 
". Design Assistance Program Description, Draft," prepared by BPA, 1987: 

CONTACTS: , ' .-~ 

Name:.DougKiIpatrick. , . 
Position/title: Ener.gy Program Coordinator " 
Organization: Washington State Energy Office 
Address: 809 Legion Way, SE, Olympia, Wash. 98504 
Phone: 206-586-5027 ' . r' 

DATE: June 6, 1988 

Name: Peter Skowlund 
Position/title: Energy Program Coordinator 
Organization: Washington State Energy Office 
Address: 809 LegionWaY,SE, Olympia, Wash. 98504 ,. 
Phone: 206-586-5027 :'., 

DATE: Nov. 6, 1987- -:, 
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NEW COMMERCIAL PROGRAMS (COM-12)' 

PROGRAM TITLE: Technical Assistance Program -

PROGRAM SPONSOR: Sacramento Municipal Utility District (SMUD) 

PROGRAM OBJECTIVES: To encourage builders to incorporate the latest energy 
conservation technologies in new commercial buildings. 

APPROACH: This program provided technical assistance to builders on the' 
latest energy conservation technologies in new commercial buildings. A "fact book" 
was prepared for engineers and architects that included the latest information on 
energy-efficien t motors, ligh ting, HV AC, etc. Staff contacted the design' comm unity· 
to talk about the fact book and latest technologies. Some design review occurred, 
but only a few plans were' submitted for review. Modeling runs were done on DOE-2, 
Trace, and a day lighting model. 

A pilot project was undertaken in 1986 in which four diffe: <:nt, existing warehouses 
and office buildings were retrofitted with daylighting controls. SMUD provided the 
control equipment, and the four participants paid for the controls. The study provided. 
a good indication of the real-world applicability of control equipment andidentifiEid, . 
control strategies that optimize load reduction and customer accepta:nce. . 

TARGET BUILDING TYPES: Commercial 

KEY PARTICIPANTS: SMUD, engineers, and architects. 

HISTORY: 

Date of Implementation: 1983 
Current Status: Discontinued in 1985/86. Some assistance is currently· 

being provided on daylighting. In the next 12 months, a program offering. 
financial incentives for daylighting is planned to be introduced for existing commercial 
buildings, and findings should be applicable to new commercial buildings. 
The day lighting program is under the New Construction Program that also includes 
thermal energy storage and HVAC systems. 

General Comments: 

MARKETING/PROMOTION METHODS: Technical assistance. 

MONITORING/EVALUATION: 

Market penetration: 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 
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, 
Discussion: " .... 

The design comm unity participated very little in the design review because they did 
not want to have their plans reviewed. 

RELATED PROGRAMS: 

REFERENCES: 

CONTACTS: 

Name: Winston Ashizawa 
Position/title: Supervisor, Demand-Side Planning 
Organization: Sacramento Municipal Utility District 
Address: 6201 S Street, P.O. Box 15830, Sacramento, CA 95852-1830 
Phone: 916-732-5478 

DATE: Oct. 22, 1987 / June 1, 1988 

Name: Warren Lindeleaf 
Position/title: Demand-Side Planner 
Organization: Sacramento Municipal Utility District 
Address: 6201 S Street, P.O. Box 15830, Sacramento,CA 95852-1830 
Phone: 916-732-5489' . 

'" ·,DATE:.Oct. 22, 1987 

.. 
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NEW COMMERCIAL PROGRAMS (COM-13) 

PROGRAM TITLE: New Construction Rebate Program 

PROGRAM SPONSOR: Pacific Gas and Electric Company (PG&E) 

PROGRAM OBJECTIVES: To encourage early compliance with California's new energy 
conservation standards (Title 24) in new commercial buildings; to promote thermal 
energy storage (TES) in new commercial buildings; and to promote energy-efficient lighting 
in non-office buildings. 

APPROACH: Program was customized to user needs by offering incentives for early 
compliance and installation of high efficiency lighting and TES. 

TARGET BUILDING TYPES: New commercial; some new industrial. 

KEY PARTICIPANTS: PG&E and builders. 

HISTORY: 

Date of Implementation: June 1985 . 
Current Status: Ended in JUne 1986 (due to Title 24 standards) 
General Comments: 

MARKETING/PROMOTION METHODS: Financial assistance was provided for energy-efficient 
lighting. The rebate was based on square footage of the building: rangeq from 50 
cents per square foot for buildings meeting the Title 24 standards to 4 cents per 
square foot for warehouses that meet a threshold of 0.5 watts per square foot (the 
threshold level varied for building types, from 0.5 to 2.0 watts per square foot). 
Financial assistance was also provided for TES: $300 per kW. The maximum rebate 
for a customer was $200,000 ($150,000 for TES and $50,000 for lighting). 
Technical seminars were held periodically and technical manuals on specific topics 
(e.g., thermal energy storage for cooling, efficient lighting, and office building 
energy management) (see below) were distributed to participants. 

MONITORING/EVALUATION: 

Market penetration: 

Savings: 
• Energy: For 1987, 30.6 million kWh 
• Peak: For 1987, 13.5 MW 
• Dollars: 

Costs and cost-effectiveness: For 1987, $1.85 million 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 

RELATED PROGRAMS: Since 1982, PG&E has been running the Natural Gas Home Program, 
offering builders incentives to install energy-efficient natural gas appliances that 
otherwise would not have been installed in new single-family and multifamily construction. 
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Also, since 1983, PG&E has been running the Customized Program for Existing Commercial Buildings. 

REFERENCES: Charles Eley Associates, Thermal Energy Storage for Cooling, 
Pacific Gas and Electric Company, San Francisco, Calif., 1986; Charles Eley Associates, 
Efficient Lighting for Commercial Buildings, Pacific Gas and Electric Company, 
San Francisco, Calif., 1985; Charles Eley Associates, Office Building Energy Management, 
Pacific Gas and Electric Company, San Francisco, Calif., 1985. 

CONTACTS: 

N arne: Hanalee Corey . . 
Position/title: Senior. Marketing Engineer 
Organization: Pacific Gas and Electric Company 
Address: 123 Mission St., San Francisco, Calif. 94105 
Phone: 415-973-3049 . I' 

DATE: June 16, i988 / June 24, 1.988 . 

N arne: Brian Stokes 
Position/title: Director, Commercial Marketing 
Organization: Pacific Gas and Electric Company 
Address: 123 Mission St., San Francisco, Calif. 94105 
Phone: 415-973-2071 . 

DATE: Oct. 23, 1987 

fil 
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NEW COMMERCIAL PROGRAMS ,(COM-14) 

PROGRAM TITLE: Energy Conscious Construction (ECC) Program 

PROGRAM SPONSOR: Northeast Utilities 

PROGRAM OBJECTIVES: To work actively with the design professional to encourage the 
implementation of more energy-efficient features in new commercial buildings in order 
to lower energy demand in their service territory. 

APPROACH: For buildings less than 10,000 square feet, a general discussion 
of the merits of energy efficiency in new buildings is presented to architects 
and engineers. For buildings greater tha:n 10,000 square feet, energy simulations for the 
building as proposed and the same building with additional energy-efficient features are 
presented to the architect or engineer early in the design process. Both energy and cost 
savings are shown. The architect or engineer then prepares alternative construction estimates 
and presents them to his clients. The clients choose the configuration that meets their 
financial criteria. 

TARGET BUILDING TYPES: New commercial ' 

KEY PARTICIPANTS: Northeast Utilities, architects and engineers. 

HISTORY: 

Date of Implementation: July 1986 
Current Status: Continuing. 
General Comments: The predecessor of this program was the Energy Value Building (EVB) 
program, started in 1983. The EVB program was an informational program designed 
to encourage A&E to include energy-efficient features in their buildings. 
The ECC program includes all the activities of the EVB program plus free, computerized, 
energy consumption comparisons using the DOE-2 energy analysis program. 
Northeast Utilities is the largest utility in New England and through its operating 
subsidiaries, the Connecticut Light and Power Company and the Western Massachusetts 
Electric Company, it serves 153 communities in Connecticut and 59 in Massachusetts. 
The fastest growing portion of their load both in number of customers and the demand 
per facility is the commercial sector. The ECC program is implemented under the "Energy 
Alliance" (a partnership between Northeast Utilities and their customers). 

MARKETING/PROMOTION METHODS: A design manual was prepared, seminars held, 
and case studies developed and printed as part of the EVB program. Direct mail to 
A&E community; some newspaper advertising in the beginning, but this has stopped 
(not effective); and word-of-mouth. A guidebook was prepared containing 
the results of DOE-2 simulations of a 60,000 square foot office building; both energy 
and cost savings are presented for different energy designs. The guidebook is targeted 
at A&E and will serve as an educational tool and a sourcebook for the design professional. 
Annual seminars are held throughout the service territory for informing A&E about the 
program. Discussions of daylighting and heat recovery, for example, and a tour 
of architectural, award-winning, energy-efficient designs form part of the seminars. 

MONITORING/EVALUATION: A cost-benefit analysis was conducted. Actual load reduction 
will be recorded after the measures are installed during construction. 
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Market penetration: First six months 0[.1986: 10 participants; 29 participants 
in 1987, and a goal of 44 participants in 1988. A 10% participation rate is indicated. 
At least three buildings are being constructed that incorporate energy-efficient 
ligh ting and other measures as a: resuit of the sim ulations. 

Savings: 
• Energy: 144,000 kWhjyear per participant (estimated) 
• Peak: 20 kW demand reduction (estimated) 
• Dollars: 

Costs and cost-effectiveness: 
• Program: $108,000 for 1986; $295,248 for 1988 (the program costs include the payroll 

for. administration and implementation, energy simulations, expenses, and 
advertising and promotion). The cost of the simulations averages about $1,300 per project. 

• Cost-effectiveness: Estimated to be less than $0.01 per kWh saved. 
• Incentives: (being developed) 
• Private investment: 

Discussion: 
Initially, A&E community was reluctant to get involved with the utility, because 
they felt their clients were not interested in energy costs. Developers are now indicating 

. 'more interest in energy conservation and load management because they will 
increase·their profit margin and make their rents more competitive if they can 
lower operating costs. Asa result; the A&E community is now more interested in 
energy conservation. The company is developing an expansion to the ECC program. The expansion 
will include incentives for the design and implementation of additional energy-efficient measures. 

RELATED PROGRAMS: 

REFERENCES: This project received a Connecticut Energy Award and a national award 
froin DOE. U.S. Department of Energy, 1986a;. Wajcs, 1987; Energy Conscious Construction 
Program: Implementation Manual, Northeast Utilities, Energy Management Services, 1986. 

CONTACTS: 

Name: Frederick Wajcs 
Position/title: Senior Administrator 
Organization: Northeast Utilities 
Address: P.O. Box 270, Hartford, Conn. 06141-0270 
Phone: 203-721-2711 

DATE: Oct. 26, 1987 / June 10, 1988 
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NEW COMMERCIAL PROGRAMS (COM-IS) 

PROGRAM TITLE: Lighting Code Compliance Training Program 

PROGRAM SPONSOR: Energy Extension Program of Oregon State University (OSU) 

PROGRAM OBJECTIVES: To train building code officials o'n new lighting requirements 
for commercial buildings, 

APPROACH: This program provides technical reference manuals and accompanying 
video tapes on various code topics, which could be sent to code officials throughout 
the state, as an alternative to attending seminars that involve extensive travel time and 
that may not be timely. OSU Extension Energy Program produced a pilot package 
consisting of a technical reference manual and an accompanying training video tape 
on determining compliance with the new lighting codes. The lighting code training 
package was primarily designed as part of a statewide, continuing, code official, 
certification program and was intended for distribution to local associations 
of cod.e officials. 

TARGET BUILDING TYPES: 

KEY PARTICIPANTS: OSU Extension Energy Program, Oregon Department of Commerce 
Codes Division (now called the Oregon Code~ Agency), Bonneville Power Administration, 
Oregon Department of Energy, the Oregon Section of the IES, local associations of code 

.. officials, and architects and engineers. 

"" 

HISTORY: 

Date of Implementation: Not fully implemented (see below) 
Current Status: See below. 
Gen'eral Comments: Oregon adopted on July 1, 1986 a new statewide energy code that 

includes a section on lighting controls and lighting power budgets. The current code 
will be revised this year, so education efforts on the current code have ended. The video tape 
was not distributed, but the technical reference manual that went with it was distributed' ' 
at workshops on the lighting code. 

MARKETING/PROMOTION METHODS: Most of the marketing and promotion has been to 
code officials. The main method of promotion is the Oregon Building Codes Agency's 
"CODE SCOOP," a bulletin that is sent' out to code officials about nine times a year. 
The bulletin includes a "training calendar" and course descriptions. Local chapters 
of code officials organizations have requested lighting code updates at their meetings. 
IES and the American Institute of Architects have also had meetings devoted to energy/lighting 
codes. 

MONITORING/EVALUATION: 

Market penetration: 20-30% of the total number of code officials in- Oregon have 
taken some training in lighting code requirements. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 
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Costs and cost-effectiveness: 
• Program administration: $4,000-$8,000 for the OSU effort. 
• Incentives: None 
• Private investment: None 

Discussion: 
The videotape was not used to its potential because of three factors: (1) there 
was a lot of staff turnover in the building code agency responsible for implementing 
the code, so there was no one person to promote the use of the videotape; 
(2) there is a revision to the state energy code every three years, and 
the next revision will be occurring soon, so that no one was willing 
to promote the videotape knowing that there would be revisions to the code; and 
(3) the Oregon building code agency installed a hot line to answer questions 
about the code, thereby removing some training needs. Baker thought the videotape 
was a good idea, but it was never tested. The manuals have been used a lot. 

Baker also noted an apathy in code enforcement. Presently, registered architects and 
engineers can certify a building has complied with the code through its plan design 
(although this is rarely done in writing), and; therefore, code officials may overlook 
the building in their review. Moreover, lighting work is usually enforced by code officials 
through plan checks only, not by onsite verification (other parts of the energy code, 
such as insulation, are usually enforced on site). Consequently, a building could pass inspection, 
but the installed lighting system and loads may not be the same as the ones that the building 
was designed for. This discrepancy often occurs because lighting is the last item to be 
installed in a building, and when a building is nearing completion and budgets are tight, 
lighting systems and technologies are changed to less costly alternatives. A problem resulting 
from this lack of enforcement is that the developer complying with the code puts in more time 
and money in meeting the code's standards than people who disregard the code. Consequently, 
Baker felt there was a need to target not only building code officials but also architects 
and engineers who are relied on for enforcement but who may not know the code (note: architects 
and engineers are not required to take training courses on the code, in contrast to building 
code officials)~ 

Baker also felt that some building code agencies generate general revenue from 
the fees for code compliance. To increase revenue, fees are increased and staff is 
decreased, resulting in understaffed code enforcement departments. This in turn results 
in prioritizing their work: fire, safety, and health take precedence over energy. 

RELATED PROGRAMS: California's Title 24 standards are enforced by certification 
by electrical contractors, after the building has been completed and lighting systems 
installed. Videotapes have been used extensively in Oregon's Super Good Sense program 
for new residential construction. Commercial energy code training sessions are offered 
to small code official groups around the state. There is also a new "Hot Line" and a 
computer bulletin board for code officials. The Washington State Energy Office has 
hired a professional engineer to be a "circuit rider" and conduct commercial code 
training sessions around the state. 

REFERENCES: Baker, 1986; "Technical Reference Manual on Section 8310, Artificial 
Lighting," for the 1 986 Oregon Structural Specialty Code. 
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CONTACTS: 

N arne: Gus Baker 
Position/title: Energy Specialist 
Organization: Extension Energy Program of Oregon State University 
Address: 344 Batcheller Hall, Corvallis, Oregon 97331 
Phone: 503-754-3004 

DATE: Oct. 29, 1987 / May 27, 1988 
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NEW COMMERCIAL PROGRAMS (COM-16) 

PROGRAM TITLE: Passive Solar Nonresidential Experimental Buildings Program (NEBP) 

PROGRAM SPONSOR: U.S. Department of Energy (DOE) 

PROGRAM OBJECTIVES: To investigate the potential of passive solar technologies 
to meet the heating, cooling, and lighting requirements of nonresidential buildings; 
to build a body of practical information on the design, construction, and 
performance of nonresidential, energy-efficient buildings; to support the design 
and implementation of exemplary and prototypical passive solar commercial buildings; 
and to identify the cost and performance of passive systems in commercial buildings. 

, . ". 

APPROACH: At the time, the NEBP was the largest known attempt to guide design and 
sim ultaneously evaluate construction and operation costs, actual energy use, 
occupancy effects, and reactions in climate-responsive, nonresidential buildings. 
This program provided technical and financial support for anum ber of innovative 
nonresidential passive solar buildings around the country. Nineteen buildings were 
designed,constructed, instrumented, and monitored to determine energy consumption, 
economic performance, and occupant impact. Over half of the projects focused on 
day lighting strategies and solar heating. 

There were three phases in the NEBP: design, construction, and pefformance monitoring and 
evaluation. During the design of these buildings, a team of technical experts helped each 
project architect maximize energy performance, enhance occupant comfort,and minimize 
construction cost. Each project team started by establishing a "base-case" building, 
a nonsolar building that the owner would ordinarily build. Team mem bers calculated 
heating, cooling, lighting, and other energy requirements, taking into consideration 
,heat generated within the building by lights and people (internal loads); building 
occupancy-, climate, and construction practices. Designers then developed an 
alternative design, using passive solar approaches to heat, cool, and light 
the building, and calculated the design's performance using a variety of energy- and 
cost-prediction tools. These buildings were designed to reflect "state-of-the-art" 
practices for energy conservation. The tools ranged from complex mainframe, 
energy-simulation programs like BLAST (Building Loads Analysis and System Thermodynamics) 
to simpler, hand-calculated procedures. The designs addressed the building's major 
energy cost requirements (lighting, heating, and cooling), and the designs had to 
be aesthetically pleasing, integrate mechanical, lighting, and other support systems, 
and demonstrate "technical validity." The cost of the passive features had to be 
reasonable as measured by lifecycle cost analysis. Apanel of technical experts 
reviewed the project designs in a series of meetings. The review provided 
valuable feedback from the earliest stages in design through final preparation 
of bid documents. Twenty-two building teams completed the design phase. 

The resulting array of designs emphasized south-facing roof apertures that 
provided both heat and light, Trombe walls, and circulation spaces that 
collected heat for distribution to the rest of the building. Glare and overheating 
were prevented by diffusing baffles, overhangs, and operable shades. Night flushing 
of building mass, evaporative sprays, and natural ventilation supplied the bulk 
of cooling. Both automatic and manual controls were represented. . 

In Phase II, the construction phase, a portion of the incremental costs aSsociated 
with the energy systems were reimbursed through DOE cost-sharing funds. However, 
actual building construction costs were obtained by the organizations and institutions 
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for whom the buildings were already designed. As a result; 19 buildings were completed. 
The projects ranged from a 700 sq. ft. classroom module in Alaska to a 66,700 sq. ft. 
airport in Colorado, and comprised a variety of building types, including 
schools and libraries, community and health care centers, office buildings, retail 
outlets, airport terminals, a greenhouse, and an automobile maintenance shop. 

After the buildings were constructed under Phase II, they entered the final Phase III: 
performance evaluation (see below). 

TARGET BUILDING TYPES: New commercial 

KEY PAR TICIP ANTS: DOE, SERI, Architectural Energy Corporation (AEC), 
Burt, Hill, Kosar, and Rittelmann, Lawrence Berkeley Laboratory (LBL), consultants, 
architects, engineers, and building owners, 

HISTORY: 

Date of Implementation: 1979 
Current Status: Ended in 1986 
General Comments: NEBP was funded in the last round of DOE's 

national demonstration program for solar heating and cooling of buildings under 
the National Solar Heating and Cooling Act. DOE's Passive and Hybrid Solar 
Energy Program also conducted the Solar in Federal Buildings Program (SFBP) 
(see writeup). The buildings in the SFBP focused on passive solar heating 
solutions. 'The NEBP complemented the SFBP by highlighting daylighting options 
with less emphasis on heating. The NEBP was later redirected to emphasize 
more research and development than commercialization per se. 

MARKETING/PROMOTION METHODS: A Request For Proposals resulted in the submission 
of 400 proposals; DOE contracted with 42, of which 22 completed designs. DOE paid 
for the incremental costs of passive solar design. 

MONITORING/EVALUATION: 
Actual construction costs were compared to a range of typical building costs 
(for similar building types) provided by national construction cost data systems. 
An occupant evaluation was conducted to determine user satisfaction in those 
areas affected by the building energy systems. This evaluation used the following 
sources of information:· occupant and builder user questionnaires (weekly and monthly); 
site visits, observations, and interviews with building managers, owners, and the 
design team. Each building had a contractual responsibility. to provide DOE with 
energy consumption data for major end uses on a weekly and monthly basis for one year; 
consequently, hourly data were taken using data acquisition equipment, and the final. 
data archive is at the American Institute of Architect~ Foundation in Washington, D.C. 

Market penetration: Over 400 building owner/designer teams applied to participate 
in the program, but only the best 42 were selected .. Of these, 22 buildings located 
across the country completed design; 19 completed construction .. 

Savings: 
• Energy: Measured energy use of these buildings was 45% less than for their 

conventional counterparts (base case), and 60% less than for the average U.S. commercial 
building. Heating, cooling and lighting energy was reduced by approximately 
50%. Daylighting strategies did not lead to increases in cooling or heating 
energy. Solar heating strategies did not lead to a corresponding increase in 
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cooling loads. Lighting electricity use was 22% lowerin summer months than 
in non-summer months. . ,. 

• Peak: 
• Dollars: Most passive commercial buildings cost Jess to operate annually 

and did not cost any more to build than conventional buildings o~ the same type. 
Average operating cost was 51 % less than the base case. . . 

:. 

Costs and cost-effectiveness: $5.5 million. Phase I involved an average of $27,000. 
from DOE (about 50% of the cost of designing the passive sola~ commercial bu'ildings). 

• Program administration: 
• Incentives: 
• Private investment: 

Other effects: In many of the demonstration projects, energy use was actually higher. 
than predicted. These increases were caused by changes in occupancy and use pattern~, 
contributing to 20% higher than expectedener5rY use. Actual heating energy use w~ 
31 % higher than predicted, and actual cooling: :Iergy use was 47% lower than predicted. 
Buildings owners were satisfied regardless of the difference between ac~ual and estimated 
energy usage, since the actual energy use was mu~h lower, than typical non-solar buildings. 

There was a high degree of satisfaction with the buildings and the program. Thermal 
comfort satisfaction washigh; it was highest during the Spring, and most complaints 
occurred during the morning hours of Winter months. Many of the buildings experienced 
thermal comfort problems through malfunctioning ventilation systems. Occupant response 
to daylighting strategies was favorable. Air quality pr.oblemsoccurred when space 
modifications were made during the construction. In many buildings, infiltration 
problems occurred right after occupancy. In most cases, these conditions were 
corrected and the complaints disappeared. Acoustic problems occurred due to the 
nonabsorptive surfaces of thermal mass and open ·office plans (designed to enhance 
convective air movement and light distribution systems). Occupancy problems 
occurred due to changes made during or after the building was constructed. In 
almost all of the buildings, actual occupancy patterns differed significantly from 
those predicted or specified. In particular, timing of occupancy changed: because 
buildings were popular, people used them many more hours than had been predicted, 
and additional uses for the buildings emerged. Spaces that were initially designed 
for one function were modified to accommodate a different function. 

As part of the design process, passive solar design guidelines were developed, 
covering programming and pre-design, schematic design, design development, 
construction documents, and construction and building acceptance. 

Discussion: 
Two buildings won architectural design awards from the American Institute of 
Architecture (AlA). The NEBP itself received the Progressive Architecture Research 
Award for 1988. ' 

The findings of the program have been published in two books (Solar Energy Research 
Institute, 1985; and Burt Hill Kosar Rittelmann Associates and Min Kantrowitz Associates, 
1987), and the following discussion is drawn from these books. The ideas from the 
first book were incorporated into Appendix A (Principles of Design) of the new ASHRAE 
Standard 90, published by the American Society of Heating, Refrigerating, and Air-Conditioning 
Engineers, Inc. (ASHRAE). 

This program has provided the largest database of cost, energy, and occupant 
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performance of nonresidential buildings to date. Passive, climate-responsive 
technology generally can provide substantial utility cost and energy savings at 
little, if any, increased construction cost. Performance parameters contributing 
to success or failure include occupant behavior, user control, fuel cost, and 
the skillful handling of design elements such as solar apertures, thermal mass, 
and daylighting systems and their integration with conventional design issues. 
Of minor concern are climatic limitations and predominant building load; passive 
buildings can perform well in a wide variety of climates to reduce lighting, heating, 
and cooling needs. Climate-responsive design does not place unnecessary constraints 
on comfort or on building aesthetics and, in fact, can enhance both. The greatest 
potential in failure lies in poor or complicated controls and designs that 
do not anticipate changing uses. 

Daylighting contributed to significant energy and cost savings as well as 
environmental comfort for users. Base case lighting energy was reduced 
by 55% through the use of daylighting and task lighting. Occupant satisfaction 
with day lighting strategies was quite high. Manual controls for artificial lighting 
were easily operated and controlled by occupants and provided the greatest potential 
for occupant participation in energy savings. In some cases, manual controls were 
more energy conserving than autom~ted devices. 

High thermal mass did not appear to have been a contributing factor in the 
energy-effiCient functioning of these buildings. High mass did not necessarily 
solve thermal comfort problems and, in some cases, appeared to have contributed 
to: acoustic problems; difficulty in regulating and timing heat delivery; 
and difficulty in integrating thermal mass with mechanical systems. 
Moderate amounts of well-distributed thermal mass appeared sufficient to solve 
thermal problems. Localized thermal mass (e.g., Trombe walls) can be an efficient 
strategy to provide delayed heat to specific building locations. 

Conflicts between shading devices and apertures impeded ventilation flows. 
Manually operated ventilation control strategies appeared to work effectively 
when they were simple, close, and familiar to the users. 

Solar buildings succeeded in a wide range of climates, from very cold to hot 
and humid. Energy performance was not dependent on climatic variables.(e.g., 
heating degree days). The most successful projects were those that integrated 
the passive heating, cooling, lighting techniques with conventional heating and 
ligh ting systems. 

Three lessons were learned from the design process: (1) consider energy-conscious 
design alternatives as early as possible; (2) support all design decisions with 
thorough analysis that addresses building efficiency in its broadest sense, 
including economics; and (3) think of passive solar design as an architectural, 
mechanical, and electrical integration issue, not an "add-on" exercise. 

Evaluators uncovered several questions that potentially limit the acceptance of 
passive, climate-responsive design. One area insufficiently investigated is the , 
design and performance of large nonresidential buildings. Only 3 of the 19 DOE 
program participants had floor areas over 50,000 sq. ft., but almost 50% of the 
1984 nonresidential building floor area exists in buildings in the U.S. larger 
than this. 

Additional research is needed in the development of design tools for accurately 

COM-16-4 



COM-16· COM-16 

measuring potential energy savings during the design process. Tools that exist 
today are either cumbersome (i.e., they require extensive computer input, take a long 
time to return results, and require a more developed or detailed design than is available 
early in the design process) or are unsophisticated in their approach to integrating the 
many energy flows in a building. Energy design tools need to be integrated with those in 
nonenergy areas of architecture, so that the architect can develop building designs on a 
computer screen and instantaneously see the implications for energy consumption, construction 
cost, handicapped access, fire protection, and structure. 

There is also a need for whole- building analysis to iden tify the optim urn integration 
of architectural, mechanical space conditioning, and electrical systems 
with passive solar technologies. More research is also needed in the areas of 
advanced glazing products, daylighting techniques, and automatic and manual 
controls that integrate solar and conventional heating, cooling, and lighting 
systems. 

Lambright and Sheehan (1985) noted that the NEBP was a qualified success. 
It met the original objectives of the program and those defined as it 
progressed. No other federal building program performed such a detailed, post-occupancy 
evaluation. The evaluation was thorough, and building users were responsive. 
Ultimately, the bottom line was proven: passive solar nonresidential buildings 
use substantially less energy, and they cost no more to build than their nonsolar 
counterparts. From a technical perspective, they noted the following achievements: 
energy load studies were successfully conducted and used to influence designers 
at the front end of the program; a variety of simulation methods and passive solar 
design components were demonstrated; and some new skills as well as interest in passive 
solar construction were acquired by designers and builders. 

However, Lambright and Sheehan noted, as of 1985, that little technology transfer by DOE, 
the NEBP participants, or other associations had taken place, in part because the 
program had been redirected from demonstration to R&D. There had been some dissemination 
of the project results to AlA and the architects. Also, although a fairly good 
cross-section of projects had been funded, there were not so many of any ubiquitous 
structure that quick replications could be expected. Finally, the list of projects 
did not include large-scale commercial buildings. 

RELATED PROGRAMS: DOE's Solar in Federal Buildings Program (SFBP). 

REFERENCES: Brandt Andersson, Mari Adegran, Tom Webster, Wayne Place, 
Ron Kammerud, and Patrick Albrand, "Effects of Daylighting Options on the Energy 
Performance of Two Existing Passive Commercial Buildings," Building and Environment 
22(1):3-12 (1987); Brandt Andersson, Min Kantrowitz, Patrick Albrand, Tom Webster, 
Mari Adegran, and Ron Kammerud, "Effects of Occupant Issues on the Energy Performance of 
Two Existing Passive Commercial Buildings," Building and Environment, 22(1):13-48 (1987); 
Burt Hill Kosar Rittelmann Associates et al., 1987; Frey et al., 1984; Frey et al., 
"Monitored Heating Season Performance of the Mount Airy Public Library Building," Proceedings of 
the Eighth National Passive Solar Conference, American Solar Energy Society Inc., Boulder, 
Colorado, 1983; Frey and Yager, 1984; Gordon et al., 1984; Kantrowitz, 1984a, 1984b, 
1984c, 1985; Kroner, 1987; Kurkowski, 1980; Lambright and Sheehan, 1985; Lutha et al., 
1983; Solar Energy Research Institute, 1985; Joel N. Swisher and Donald Frey, Performance 
Analysis of the Mount Airy Library Building--Final Report. U.S. Department of Energy, 1984. 
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CONTACTS: 

Name: Ted Kurkowski 
Position/title: Program Manager, RTI Staff 
Organization: DOE 
Address: Forrestal Building, Rm 6C~036, 1000 Independence Ave., SW, 

·Washington, D.C. 20585 
Phone: 202-586-9273 

DATE: Jan. 7, 1988/ June 1, 1988 
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NEW COMMERCIAL PROGRAMS (COM-17) 

PROGRAM TITLE: Solar in Federal Buildings Demonstration Program (SFBP) 

PROGRAM SPONSOR: U.S. Department of Energy (DOE) 

PROGRAM OBJECTIVES: To demonstrate, with known technology, applications of 
solar heating and c~oling in a variety of federal buildings; to transfer solar energy 
technology from the government to private industry; to provide input for . 
research' and design efforts aimed at im proving the efficiency and cost-effectiveness 
of solar ,installations; to support efforts to shift from nonrenewable to renewable 
energy sources; and to stirn ulate interest in solar and to promore the solar industry. 

APPROACH: This program supported these objectives by (l)documenting the 
effectiveness of renewable energy in commercial buildings, (2) creating new 
procedures to assess building performance', (3) producing a metho.do.Io.gy fo.r predicting 
passive commercial building perfo.rmance, and (4) pro.ducing new design info.rmatio.n for 
large active solar systems. This program was designed in six phases to pro.vide (1) the 
technical evaluatio.n and selectio.n o.f a pro.Posal, (2) a site survey, (3) a formal design 
review, (4) an acceptance test, (5) performance mo.nitoring, and (6) repo.rting on 706 

'projects for approximately 16 federal agencies. The projects involve the utilizatio.n of 
" . :so.lar devic,es in new or existing federaL buildings. The technica.i evaluation and selectio.n 

of proposals resulted initially selecting mo.re than 800 projects .to. be built by 16 federal 
agencies. The site surveys and d'esignreviews resulted in so.me projects being 
rejected for co.nstructio.n. In additio.n, some agencies vo.luntarily cancelled constructio.n. 
These pro.cesses reduced to 706 the number o.f pro.jects actually being constructed. 
Active and passive so.lar techno.logies were included in this program; mo.st pro.jects 
were do.mestic ho.t water syst'ems. 

The major Po.rtio.n o.f the pro.gram invo.lved the design, constructio.n, testing, and 
mo.nito.ring of so.lar systems in 48 states invo.lving 16 federal agencies. These 
systems included hot water, space heating, cooling, industrial pro.cess heat, and 
co.mbinatio.ns of these. DOE pro.vided the funding fo.r these systems and supplied 
technical assistance to. the federal agencies. All o.f the pro.jects have been co.nstructed, 
and all but two. have had acceptance tests. They are presently evaluating the program. 
Two. majo.r do.cuments on design and o.n installatio.n, o.peration and maintenance o.f large 
active solar heating systems are being written as part o.f this pro.gram and will 
be published by the American So.ciety of Heating, Refrigerating, ,and Air-Conditioning 
Engineers (ASHRAE) in the next two years. 

Sixteen o.f the SFBP pro.jects used passive systems and were geo.graphically co.ncentrated 
in the Middle Atlantic and Mo.untain States,with a few sites in the Midwest and 
no. passive systems o.n the West Co.ast. These pro.jects were generally small to. intermediate 
'in size' (less than 40,000 sq. ft.), and many o.fthem pro.vided office space as 
a primary o.r seco.ndary function. Other functions included pro.viding public space 
(museum, audito.rium, recreation), storage, educatio.n, or living space. In every 
case, the primary passive features were designed to. pro.vide space heating and 
included so.me fo.rm o.f thermal energy sto.rage. Lesser attentio.n was given to. 
daylighting, and there was essentially no primary attention to. passive o.r hybrid 
co.oling. The passive heating strategies used in the buildings generally represented 
straightforward applicatio.ns o.f traditio.nal systems known to be effective in 
residential-scale applicatio.ns. In co.mpariso.n to. mo.st no.nresidential buildings, 
these buildings had relatively small internal loads. 
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TARGET BUILDING TYPES: New and existing federal buildings 

KEY PARTICIPANTS: DOE 

HISTORY: 

Date of ~mplementation: 1979 
Current Status: Continuing (most likely until 1989). 
General Comments: From 1979 to 1981, NASA's Marshall Space Flight Center 

(NASA/MSFC) was the technical project manager. After 1981, the project manager 
was the Energy Technology Engineering Center (ETEC), a DOE-owned laboratory 
operated by Rockwell International. DOE's Passive and Hybrid Solar Energy Program 
conducted the Passive Solar Nonresidential ExperimentaJ Buildings Program (NEBP) 
(see writeup). The buildings in t~e NEBP highlighted daylighting options 
with lesser attention to passive heating and cooling. In contrast, the SFBP 
projects complement these buildings by focusing on heating solutions. 

MARKETING/PROMOTION METHODS: Open solicitation (similar to RFP process) 

MONITORING /EV ALUATION: 
The acceptance testing phase of the active sites involved visiting each completed installation 
and performing a site inspection checkout, an operational mode checkout, and a limited-duration 
thermal performance test. The performance monitoring phase required that each agency submit 
monthly performance operation and maintenance reports on a quarterly basis for one . 
year and on a yearly basis for two more years. The 'performance data included the 
amount of solar energy collected.in storage, the amount of solar energy supplied· 
to the load(s), and the net 'fuel cost savings. Eight SFBP sites were instrumented 
with NSDN (National Solar Data Network) type instrumentation to provide real time 
temperature, flow, insolation, and control status data. Four other SFBP sites 
were also instrumented with agency-owned data acquisition systems to provide 
similar data. Ten other SFBP sites, utilizing only Btu meters and auxiliary 
energy meters, were selected for intensive monitoring and were similar in size, 
application, and type to the NSDN instrumented sites. The intent of performing 
a detailed analysis on these ten systems was to demonstrate that the standard SFBP-installed 
instruments were capable of providing useful, reliable energy and cost savings data. 

The performance monitoring task also included measuring of system performance 
before and after the correction of a problem (five sites) and determining if 
site visits with portable instrumentation can be useful in predicting long-term 
performance. . 

An evaluation is presently being conducted by ETEC. 

Market penetration: 706 projects, 16 federal agencies participated in this demonstration project 

Savings 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: $59 million ($29 million was for system costs) 
• Program administration: $30 million 
• Incentives: 
• Private investment: 
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Discussion: 
Hassett thought the program made great improvements through the years, and many 
systems worked well. However, many systems did not work as well as expected, due 
to avoidable, designer- and installer-related problems. There were no technological 
surprises. The technologies work if designed and installed cQrrectly. Technologies 
applied to the wrong applications led to poor system performance. Also, , 
because some agencies lost interest in the program (e.g., there was a change in 

. managers), there was less attention given to the systems which resulted in 
degradation of performance. He also noted that this program had a significant 
impact on DOE's solar research program through the identification of problems and 
issues. For example, research was conducted on design and installation problems and 
has led to the publication of two manuals on these topics. They also achieved a 
better understanding of the operations of the solar systems. In summary, very important 
lessons were learned. 

If this program were to be conducted again, he would recommend that,more 
restraints be placed on agencies to force them to follow through on their agreements 
(perhaps through a cost-sharing agreement or through restrictive contracts). 
This recommen,dation is based on his experience with agencies that did not 
cooperate in the program and that led to poor designs and performance. The agencies 
made the .final decisions on designs, based on recommendations by the contractors. 

Hillig thought the program was a good program, but found that a majority of systems 
need improvement. He also felt' that the lack of interest ,)y agencies led to the 
poor maintenance and operation of systems, leading to poor performance. Some design and 
installation proolems were due to federal agencies that did not listen to the 
recommendations made during the design process. There is substantial room for 
improvement. He also noted that only a limited number of systems are cost-effective 
today due to the low price of oil. . 

RELATED PROGRAMS: DOE's Passive Solar Commercial Demonstration Program. 

REFERENCES: G.J. Billings, 1985; Energy Technology Engineering Center, "SFBP 
Passive Building Performance Monitoring Plan," Dec. 1983; Energy Technology 
Engineering Center, 1988. 

CONTACTS: 

N arne: Bob Hassett 
Position/title: Program Manager, Solar Heating 
Organization: DOE 
Address: CE-332, Forrestal Building, 1000 Independence Ave., SW, Washington, D.C. 20585 
Phone: 202-586-8163 

DATE: January 12, 1988 

N arne: Oscar Hillig 
Position/title: Program Manager, Solar in Federal Buildings Program 
Organization: Energy Technology Engineering Center, Rockwell International Corporation, 
Address: P.O. Box 1449, Canoga Park, Calif. 91304 
Phone: 818-700-5512 ' 

DATE: January 12, 1988/ June 8, 1988 
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NEW COMMERCIAL PROGRAMS (COM-IS) 

PROGRAM TITLE: Whole-Building Energy Design Targets 

PROGRAM SPONSOR: U.S. Department of Energy (DOE) and Pacific Northwest 
Laboratory (PNL) 

PROGRAM OBJECTIVES: To encourage the design and construction of energy-efficient 
buildings by informing designers and owners about cost-effective goals for energy use in 
new commercial buildings. 

APPROACH: This research program is divided into two phases: planning and development. 
In the first phase, a methodology for setting targets for energy performance in new 
commercial buildings was proposed. The targets would be used as voluntary guidelines 
for the buildings industry and act as indices or yardsticks to measure the annual 
performance of buildirig designs. The targets do not specify performance criteria for 
building:components, or methods, materials, or processes that must be used. The intent 
is to provide flexibility for innovative responses in designing ehergy-efficien t and cost-effective 
new commercial designs. Accordingly, the primary focus of this program is to develop 
a flexible methodology for setting target guidelines, rather than to determine 
numerical target values. The target~setting methodology is called the Targets Model. 

The proposed plan is to develop a Targets M()del which would use computer 
analysis tools to determine building targets. The Targets Model itself would be 
based6n a concept of space functions, that is, a building is a collection of spaces 
that can be categorized by function. Categories of $pacefunctions inchide 'lobbies, 
private offices, and kitchens, all of which can occur in a number of building types. 
The building target would then be the floor-area-weighted average of targetsfor 
the space functions it contains. A key advantage of this approach when used with 
computer analysis tools is that the model can produce both example targets for 

. various building types and custom targets for a specific building. Included in 
the proposed model are a cost model containing situation-specific costs for 
energy and construction and the concept of three· target levels--typical, good, and 
the technical/cost-effective limit. ., . 

In general, the proposed Targets Model would use design requirements for building 
functions as input. Examples of requirements are a building's relationship to its 
surroundings, occupancy levels, desired thermal comfort, and illumination needs. 
Based on the requirements, space-function characteristics would be determined. 
Example characteristics include the envelope design, the scheduled use and loadS, 
the temperature and humidity, and the lighting system, The appropriate characteristics 
would be fed into the space-function energy model to deter'mine the energy impacts 
of the characteristics. These results would be input into to an energy-cost and 
building-cost model to calculate the energy-related costs. The results from the 
energy-cost and building-cost model would be fed through the characteristic selection 
procedure to select the options that are reasonably balanced between energy use 
and cost-effectiveness, setting the target for that space function. The final ' 
step would be to sum the targets for each function on the basis of the area 
for that function to obtain a target for the building. ' 

They have just begun the second phase: the development of the methodology. A final 
Targets Model will be created and validated through detailed testing. In addition, 
demonstration target values will be produced that show energy-efficient solutions 
for typical economic perspectives. A workshop was conducted, and two project 
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review panels will be established: a Buildings Industry Review Panel, consisting 
primarily of building owners, developers, contractors, and occupant representatives, 
and a Technical Review Panel, consisting of representatives from the design community. 

TARGET BUILDING TYPES: New commercial . 

KEY PARTICIPANTS: DOE, PNL, and the design community. 
; .' 

HISTORY: 

Date of Implementation: 1987 
Current Status: Continuing (for next 3 years) .. . 
General Comments: These research activities support DOE's Commercial Building Systems 

Integration Research Program. The goal of the program is to develop the scientific and 
technical basis for improving integrated decision, making during design and construction. 
DOE might. use the results of this program as input to its development of whole-building 
design standards for federal nonresidential buildings (see writeup). 

MARKETING/PROMOTION METHODS: N/A 

MONITORING /EV ALUATION: 

Market penetration: 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment": 

Discussion: 

RELATED PROGRAMS: DOE's revision of General DeSIgn Criteria Manual for 
DOE buildings (see writeup). 

REFERENCES: Crawley et at., 1987. 

CONTACTS: 

Name: Jean Boulin 
Position/title: Group Leader for Architectural and Engineering Systems 
Organization: U.S. Department of Energy 
Address: CE-131, Forrestal Building, 1000 Independence Ave., SW, 

Washington, D.C. 20585 
Phone: 202-586-9444 

DATE: Dec. 4,1987 
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NEW COMMERCIAL PROGRAMS (COM-19) 
.". . i '. :i ~ 

PROGRAM TITLE: General Design Criteria (GDC) 

PROGRAM SPONSOR: U.S. Department of Energy (DOE) 

PROGRAM OBJECTIVES: To provide general design criteria (covering architectural 
and engineering disciplines) for use in the acquisition of the DOE's facilities (DOE-owned, 
-leased, or -controlled sites); and to establish re:Oi·0nsibilities and authorities 
for the development and maintenance of these criteria. 

APPROACH: This program is 'revising the GDC so that it is 'up-to-date and 
easy to follow, The GDC is reformatted to the Construction Specifications Institute's 
(CSI) construction specification format,so that architects and engineers willbe 
more easily able ·to use the criteria. Six major portions of.the work were conducted: 
structural, site/civil,' mechanical, electrical, architectural, and specialized·non-reactor 
nuclear facilities. Two drafts of the report have been published, and over 9,000 comments 
have been received. A General Design Criteria Planning Board has helped oversee the review 
process. Only the DOE facilities are affected by. the' GDC. After theDOE promulgates their 
whole building energy performance standards (see writeup), the energy conservation section 
of the GDC will be revised to include any necessary changes. " , ' 

For new construction, the DOE facilities must be designed to comply with the more 
stringent requirements of the "Interim Energy Conservation Standards for New 
Commercial Buildings," when promulgated, or ASH RAE Standard 90. Analysis of 
the building to determine energy conservation features and energy source alternatives 
are accomplished in the preliminary design (Title I) phase. The conceptual design 
phase cost estimates must include adequate funding to cover energy conservation 
alternatives. Determination must be made before the completion of the preliminary 
design phase as to which energy conservation alternatives shall be incorporated 
into the building design based on LCC. . 

As part of the GDC, energy conservation reports (summary evaluation) must be 
developed for each new building and building addition where total energy 
consumption is expected to exceed 500 million BTU per year or the building is 
larger than 10,000 gross square feet. The report is included as part of the 
preliminary design, where final selection~ of energy cO):lservation features or 
renewable energy sources are made. The report contains the results of the annual 
energy consumption calculations for the "base-case" building and the results 
of the energy analysis and life-cycle cost analysis used to consider alternative 
building systems and the use of renewable energy sources. 

TARGET BUILDING TYPES: New and existing DOE facilities 

KEY PARTICIPANTS: DOE, architects, engineers, and designers. 

HISTORY: 

Date of Implementation: 1984 
Current Status: Continuing 
General Comments: Several years ago, the DOE decided to revise DOE Order 6430 that 

resulted in the General Design Criteria that was published in 1983 and was already dated 
(having been in coordination for six years). For architects and engineers, the GDC was 
hard to follow and was not observed in practice. The DOE instituted a program in 1984 to 
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keep its GDC updated and to streamline the coordination proce~s .. The DOE is also responsible 
for collecting data on new building designs and has created a building design data base. 

MARKETING/PROMOTION METHODS: Distributed to all DOE offices. 

MONITORING/EVALUATION: The Energy Conservation Reports, which are required for 
the majority of new building construction within the DOE, are reviewed, by the energy 
coordinators at the DOE operations pffices and submitted to the In-house Energy Management 
Program for final review. These reviews are to ensure that the most life-cycle cost-effective 
approaches are used in these buildings. 

Market penetration: The GDC are required to be used by all DOE offices as well 
as all contractors involved in,the design and construction of DOE buildings. Since the DOE 
employs 'many architectural and engineering firms in the design process, the GDC significantly 
penetrate theprjvate sector. Since FY 1980, the DOE haS designed over 200 new buildings on 
its sites. These buildings represent approximately 5 million gross square feet and a 
combined total projected average energy use of 2 million Btus per year. 

Savings: 
• Energy: 46% reduction in average building energy use (when compared to the 

, . DOE's average building energy lise in FY 1987 on a square foot basis) 
• Peak: 
• Dollars: Annual ~av~ngs of approximately $5.8 million. . 

Costs and cost:"'effectiveness: All of DOE's new buildings are designed to be life-cycle cost-effective. 
• Program administratIon: 
• Incentives: . 
• Private investment: 
• Additional cost: Less than 5% of total construction costs. 

Discussion: 

RELATED PROGRAMS: DOE's Whole Building Energy Performance Standards 
(see writeup). 

REFERENCES: U.S. Department of Energy, 1987b. 

CONTACTS: 

Name: Jack Metzler 
Position/title: Engineer, Office of Project and Facilities Management 
Organization: U.S. Department of Energy 
Address: MA 222, Forrestal Building, 1000 Independence Ave., SW, 

Washington, D.C: 20585 ' 
Phone: 202-586-4543 

Name: Vic Petrolati 
Position/title: Engineer, Office of Project and Facilities Management 
Organization: U.S. Department of Energy . 
Address: MA 223, Forrestal Building, 1000 Independence Ave., SW, 

Washington, D.C. 20585 . , 
Phone: 202-586-4535 

DATE: ,Dec. 9,1987 / June 17,1988 
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NEW COMMERCIAL PROGRAMS (COM-20) 

PROGRAM TITLE: Daylighting and Thermal Analysis Program 

PROGRAM SPONSOR: Southern California Edison Company (SCE) 

PROGRAM OBJECTIVES: To encourage energy efficiency in new commercial 
; buildings in order to manage the growth of the peak load during the months of June 

through Septem ber. 

APPROACH: The program offers technical assistance and financial incentives to encourage 
daylighting controls and, mon:Uecently, efficient space conditioning. SCE hopes to 
influence the design comm unity, so that they can promote energy conservation in their 
discussions with builders. DayIighting is seen as a dynamic lighting technology that 
involves consideration of heat gain, glare,' penetration into the building, and light 
variability. SCE's daylightingstrategy pays careful attent'ion to building design 
and orien tation and takes in to consideration topligh ting, sideligh ting, 'shading 
devices, and lighting controls for calculating kWh savings and peak load reductions. 
Computer programs, such as DOE-2.1, Quicklite.Plus, Skylite, Microlight, or Daylite, 
are typically used in· assisting architects, engineers, and building owners. T~e 
space-conditioning program promotes the design and installation of high-efficiency 
space-conditioning equipment. Designers and builders of new commercial buildings 
are encouraged, through financial i~centives, to choose space-conditioning equipment 

, th~t exceeds. California's Title 24 building standards and/or the state appliance 
. ~tandards. In addition, heating, ventilation, and air-GOnditioning distributors 

are offered incentives to encourage customers to purchase more efficIent space-conditioning 
equipment. 

TARGET BUILDING TYPES: New commercial 

KEY PARTICIPANTS: SCE, builders, design professionals, and local American 
Institute of Architects' (AlA) chapters. 

HISTORY: 

Date of Implementation: 1983 
Current Status: Continuing. 

., ;:.\ 

General Comments: This program started out as a daylighting program; 
space-condi tioning incen tives were added in 1986. SCE hopes to expand the program 
to include thermal analysis and selection of glass (awaiting approval from the 
California Public Utilities Commission). SCE is a summer peaking utility. 

MARKETING/PROMOTION METHODS: The principal promotional effort has been 
to contact building design practitioners and interest them in daylighting technology. 
Financial assistance is provided (up to a maximum of $50,000 per account): $50/kW and 
4 cents/kWh saved for daylighting controls; $75/kW for toplights (e.g., skylights); and 
$50-100/ton of energy-efficient space conditioning in order to meet certain 
thresholds above California standards. SCE also pays half the ·cost of a feasibility 
study, up to $15,000, and rebates part of the cost of the hardware investment. . 
SCE conducted 5 to 8 seminars; with local AlA chapters on daylighting design, and all of 
them were well attended. . 

MONITORING/EVALUATION: 
An evaluation is currently underway by an outside contractor, and a report is expected 
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to be released in late 1988. Several case studies are presented in Ferguson (1986). 

Market penetration: For daylighting controls: SCE has signed agreements with 
327 participants; of these, 190 projects have been completed to date. For space conditioning: 
627 customers are presently participating; of these, 343 have completed the requisite 
installation requirements. 

Savings: 
• Energy: From daylighting applications: projected program savings of 26 million 

annualiz~d kWh; from space conditioning applications: projected savings 
of 15.6 million annualized kWh. 

• Peak: Estimated12 MWfrom daylighting and 16 MW from space conditioning. 
• Dollars: 

Costs and cost,-efl'ectiveness: $3.5 million for· space conditioning program 
• Program administration: 
• Incentives: $1.2 million fordaylighting applications 
• Private investment: 

Discussion': 
Ferguson is very enthusiaStic about'the program: the daylighting controls work! There 
are not many other similar programs around. Although the number of completed projects 
is small, the impact is large: these buildings would not have included daylighting 
without SCE's assistance. One daylighting project received a National Award for 
Energy Innovation in 1985, and a State Award for Energy Innovation from the 
California Energy Commission in the same year. A second daylighting project received 
a National Award for Energy Innovation in 1987. 

RELATED PROGRAMS: SCE's Energy 'Management Hardware Rebate Program has 
invested approximately $10 million in rebate incentives for air-conditioning improvements, 
lighting changes, and other equipment th'at would help them improve control of their 
energy costs; approximately $4.7 million was committed to new commercial construction 
projects. These incentives have stimulated more than $130 million in customer ' 
energy-saving investments. SCE is planning a Southern California Daylighting Resource 
Center. The Center will be jointly designed with a local university and will include 
a sky sim ulator and photometric laboratory. 

REFERENCES: Ferguson, 1986; U.S. Department of Energy, 1985, 1987a; Ander and Hassan, 
1986; Southern California Edison,1987 Energy Management Plan, Rosemead, Calif., 1986. 

CONTACTS: 

Name: Dave Ferguson 
Position/title: Supervisor, Energy Management Programs 
Organization: Southern California Edison 
Address: P.O. Box 800, Room 391, Rosemead, Calif. 91770 
Phone: 818-302-1814 

DATE: Oct. 23, 1987 / June 30, 1988 
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NEW COMMERCIAL PROGRAMS (COM-21) 

PROGRAM TITLE: New Construction Incentive Program 

PROGRAM SPONSOR: City of Palo Alto' 

PROGRAM OBJECTIVES: To reduce peak electricity use below California's building 
code standards for new commercial buildings (Title 24). 

APPROACH: This program offers a variety of incen tives for encouraging energy-efficien t 
measures in new commercial buildings. The City offers a $200 per kW rebate for 
reductions in the envelope cooling -load, beyond what would result if the envelope 
just met Title 24 package A requirements. The builder can reduce the cooling loads 
through either a prescriptive approach or a performance approach. The City offers 
a $175 per k W rebate for: electrical lighting demand savings due to energy-efficient 
lighting design, daylighting control, and lumen maintenance control. The City offers 
rebates for alternative cooling technologies: thermal energy storage ($350 per 
kW reduced), gas absorption cooling ($300 per kW reduced), and evaporative cooling 
($250 per kW reduced). The City offers a load management incentive: $100 per kW 
reduced rebate for an Energy Management System (EMS) capable of reducing electrical, 
loads during the City~s peak d~mandperiod. The City also offers financial incentives 
for demand-reducing'designsand .technologies not covered by these standard categories. 
The rebate for these projects is based on the following equation: 

$ per kW rebate = 3~0 " 0.07 ([kWh saved/year by projectl/[peak kW saved by project]) 

This equation relates the value to the utility of peak kWreduction (when compared 
to marginal supply cost) less the lost energy revenue associated with the project. 
To qualify for these rebates, all projects must be new, nonresidential construction 
and.must reduce demand during the peak demand period: The City also cofunds 
feasibility studies, paying 50% of the cost up to a maximum of $5,000. The study-
must bea co.mparative -analysis of a convention(j,l Title 24 conforming system with 
at leaSt two systems, of different technology or design, that reduce summer peak 
electrical de~and. The study must be based on standard engineering principles 
and be signed by a professional engineer. 

TARGET BUll.,DING TYPES: New commercial 

KEY PARTICIPANTS: Palo Aito, architects, engineers, and building owners. 

HISTORY: 

Date of Implementation: July 1, 1987 
Current Status: Continuing 
General Comments: 

MARKETING/PROMOTION METHODS: Newspapers and workshops.' 
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MONITORING /EV ALUATION: 

Market penetration: Unknown, but there is very little new construction in Palo Alto. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: Too early to say; the program just started. 

RELATED PROGRAMS: 

REFERENCES: "New Construction Incentives Program Application Form," 
"Feasibility Study Requirements and Application," "Custom Incentive Requirements," 
"Load Management Incentive Requirements," "Alternative Cooling Technology 
Requirements," "Lighting Requirements," "Building Envelope Requirements: Performance 
Approach," and "Building Envelope Requirements: Prescriptive Approach," information 
fliers prepared by the City of Palo Alto, 1987 .. 

CONTACTS: 

Name: Blake Heitzman, Mo Olson 
Position/title: Program Coordinator, Energy Services 
Organization: City of Palo Alto 
Address: P.O. Box 10250, Palo Alto, Calif. 94303 
Phone: 415-329-2251 

DATE: Oct. 30, 1987 / June 1, 1988 
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NEW RESIDENTIAL/COMMERCIAL PROGRAMS,(RESI90M-l) 

PROGRAM TITLE: Design Assistance for New Buildings 

PROGRAM SPONSOR: City of San Antonio 

PROGRAM OBJECTIVES: To assess predesign energy conservation strategies for 
new buildings, and to prov~de direction for the community's overall economic development. 

APPROACH:, Three computer-aided Pfog~ams are used to evaluate quickly and cost-effectively 
the energy efficiency of new.buildings. The City uses; the Predesign Energy Program 
(PREP) to analyze efficiency in new individual buildings during the conceptual stage 
of design., PREP calculates annual heating,cooling, lighting, appliance usage, and 
estimates annual kWh usage and peak kW load (demand). The second program, the Central 
Energy Systems Analysis Program (CESAP), analyzes energy efficiency for a group of 
buildings and determines if a new district heating and cooling system would be a 
cost-effective application to serve the development project's energy requirements. 
CESAP has the capability of combining' individual building heating and cooling loads 
to determine the costs associated with a central district heating and cooling system 
versus conventional building energy plants. The third program, the Energy Economics 
of Design Options (EEDO), is used to determine·energy conservation opportunities 
in residential buildings in .different neighborhoods. Using the results from PREP. 
and EEDO analyses for four to six houses in a particular n~ighborhood, the City prepares 
"home energy guidelines" for similar houses in that neighborhood. The guidelines' 
present the best energy conservation measures for residents to implement. 

TARGET BUILDING TYPES: New residential (single-family only) and commercial 

KEY PARTICIPANTS: City 'Of San Antonio, builders, owners, 'and architects. 

HISTORY: 

Date of Implementation: 1985 
Current Status: On hold. 
General Comments: 

MARKETING/PROMOTION METHODS: The City has been marketing its demand-side 
management programs in neighborhoods, by way of presentations to neighborhood groups. 
The City has produced "home energy guidelines" for neighborhoods, has made public service 
announcements on energy on television, and produced 15-20 minute cable programs on energy. 

MONITORING/EVALUATION: 

Market penetration: 10 developers; no new buildings have been built under 
the program; home energy guidelines have been prepared for 7 neighborhoods located 
throughou t the city. 

Savings: 
• Energy: 
• Peak: 
• Dollars: 
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Costs and cost-effe~tivEmess: ' 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
The software has lots of potential. The City is in the process of convincing the 
municipal utility to take on these programs as part of their demand-side planning efforts. , 
The City wants to reduce 400 to 700 MW by the year 2000. Recently, the City and the utility 
created a Demand-Side Management Committee to evaluate demand-side management programs 
and'to make recommendations to the utility for implementing these'programs. 

RELATED PROGRAMS: The City offers rebates for high efficiency air-conditioners 
aJ;ld heaters and is considering a high efficiency lighting program. 

" 

REFERENCES: .Myers and Diserens, 1985.' 

CONTACTS: 

N arne: Steven Rabe . 
Position/title: . Energy Program Coordinator 
Organization:·City of San Antonio, Public Utilities,Department 
Address: P.O. Box 839966; San Antonio, Tex~ 78283-3966 
Phone: 512-299-8488 

DATE: June 22, 1988 

N arne: Mike Myers 
Position/title: (formerly an energy specialist with the City of San Antonio) 

DATE: Oct. 30, 1987 j June 29, 1988 
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NEW RESIDENTIAL PRO.GRAMS (RES/COM-2) 

PROGRAM TITLE: Solar Design Strategies 

PROGRAM SPONSOR: Passive Solar Industries Council (PSIC) 

PROGRAM OBJECTIVES: To deliver state-of-the~art design information in a 
simple, practical format--targeted to one specific local area, and adaptable 
to a builder's own designs, markets, and requirements. 

APPROACH: The PSIC prepared aset of building design tools (Solar Design Strategies) 
offering specific passive solar design information for homes in each of six local 
climates in North Carolina and in Minnesota. The guides were introduced at two pilot 
workshops for builders in Raleigh, N:C. and Minneapolis, Minnesota. Each package included 
a 20-page guidelines booklet presenting detailed information about a range of options for 
achieving various levels of energy performance; a four-page worksheet to help the builder 
or designer pre-evaluate the effects of different strategies; and an example booklet, 
complete with instructions, an example house, and filled-out worksheet. The. 
guidelines are not considered a primer on energy conservation or passive solar design, 
although they do show what is important in the design of passive solar .homes. 
The guides are intended for either residential or commercial buildings with modest 
internal gains {generally less than 5,000 sq. ft.). 

TARGET BUILDING TYPES: New residential and new commercial. 

KEYPARTICIP ANTS: PSIC, U.S. Department of Energy, Solar Energy Research 
Institute, Los Alamos National Laboratory, Florida Solar Energy Center, the 
National Association of Home Builders, builders, and designers. 

HISTORY: 

Date of Implementation: 1984 
Current Status: Continuing 
General Comments: The guides were developed over a three year period. 

Eventually, the guidelines will be available for more than 2,400 locations across the U.S. 

The genesis of this work was the research carried out by Doug Balcomb at Los 
Alamos National Laboratory (LANL) on passive solar design tools (Volumes I, 2, 3, and 4 of 
the Passive Solar Design Handbook). Volume 1 (1980) was a qualitative introductory review 
of passive solar design and how it worked. Volume 2 (1980) was a very quantitative 
calculation manual and included standards for passive solar performance and 
ways in which such standards might be obtained. Volume 2 contained complete 
performance calculations and design details for six differen t passive systems and 
was the first of its kind as a design handbook. Volume 3 (1982) was a refinement of 
Volume 2 and covered 94 different passive design systems at 219 different locations 
across the U.S. and Canada. Volume 4 (1984) (Pass£ve Solar Heat£ng Analys£s: 
A Des£gn Manual) was the product of a joint effort between LANL and the American 
Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) and was 
a much simplified rewrite of Volumes 2 and 3 and included new R&D results. At least 
five software companies have converted the handbook techniques to microcomputer 
programs, making the process easy and understandable. 

The utility of these tools was demonstrated through the New Mexico Showcase of 
Solar Homes, a passive solar residential construction project. Guidelines and . 
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standards for solar performance, based on the Design Handbook, were used in 
the Showcase of Solar Homes. In this program, builders accepted the guidelines 
for constructing homes, and 20 model solar homes were built in 1983. 
All homes made use of such primary passive solar techniques as 
south-facing indirect gain sunspaces and Trom be walls or direct gain windows and 
clerestories for bvth heating and day lighting. In addition, they all incorporated 
many standard conservation and solar measures, such as insulated double-glazed 
windows, thick wall and ceiling insulation, tile floors, and adobe walls for 
thermal mass. 

The replication of the New Mexico program was attempted in Wichita, Kansas, where 
homes were built in a housing development incorporating Balcomb's design tool. 
Six builders were involved in the program, arid by 1985, ten of the thirteen homes 
built at the site were sold. Larger builders were not attracted to the program. 
The Wichita replication was considered to be only a moderate success. 

The Passive Solar Design Handbook Volume 3 and the passive solar design 
and standards previously developed for the New Mexico Showcase of Solar Homes 
have also been used as part of the regular instruction given by the Public Service 
Company of New Mexico to the drafting department of the Luna Vocational Technical 
Institute (Las Vegas, New Mexico). Three houses designed by students were built 
in Las Vegas, and an open house was held after the passive solar all-electric 
houses were built. This Passive Solar Homes Program received a National Award 
for Energy Innovation in 1987. 

MARKETING/PROMOTION METHODS: "Multiplier workshops" will be held: workshops 
with utility technical service people or with executive directors of local home 
builder associations, so that they can conduct their own workshops on the guidelines. 

MONITORING/EVALUATION: 

Market penetration: 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: Too early to say; program just started. 

RELATED PROGRAMS: . 

REFERENCES: Energy and Housing Report Nov. 1987, p.4; Lambright and Sheehan, 1985; 
U.S. Department of Energy, 1987a; and Passive Solar Industries Council, 1987. 
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CONTACT: 

N arne: Layne Ridley 
Position /title: Executive Director 
Organization: Passive Solar Industries Council 
Address: 2836 Duke St., Alexandria, Va. 22314 
Phone: 703-823-3356 

DATE: Dec. 8, 1987 / June 6, 1988 

. ; 
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NEW RESIDENTIAL PROGRAMS (RES/COM-3) 

PROGRAM TITLE: Passive Solar Manufactured Buildings Program (MBP) 

PROGRA..\.1 SPONSOR: U.S. Department 'of Energy's (DOE) Passive Solar Buildings Program 

PROGRAM OBJECTIVES: To stimulate the reduction in the consumption of 
nonrenewable energy resources in manufactured buildings through the use of energy 
conservation and passive solar design technologies; to support the design and 
implementation of exemplary passive solar manufactured buildings; to identify the 
cost and performance of passive systems in manufactured buildings; to facilitate 
public and designer education and provide information about the benefits of 
passive solar design; to demonstrate the practical and architecturally pleasing 
opportunities of passive solar use in manufactured buildings; and to identify 
low-cost passive heating systems appropriate for integration into manufactured 
buildings and to integrate them into the design of the buildings. 

APPROACH: The overriding goal of this program was to commercialize new 
passive designs in manufactured buildings. There were three phases in the program: 
design, prototype construction, and monitoring and marketing. These three phases 
were conducted separately, with funding for each successive phase contingent 
on DOE approval of its forerunner. Federal money started Phase I, with cost-sharing 
coming in Phases II and III. Twenty-six manufacturers began the program in 1979, 
but because of money problems (cutbacks at DOE), only eight firms moved into Phase II 
and survived to have their buildings monitored in Phase III. However, the Solar Energy 
Research Institute (SERI) suffered budget restrictions and was unable to complete 
all of the monitoring. . 

TARGET BUILDING TYPES: New residential and commercial manufactured buildings 

KEY PARTICIPANTS: DOE, SERI, builders, and manufacturers. 

HISTORY: 

Date of Implementation: 1979 
Current Status: Ended in 1984 
General Comments: The MBP was a demonstration program under the Solar Heating 

and Cooling Act, implemented by DOE and the U.S Department of Housing and Urban 
Development (IF'D). Approximately 30% of annual single-family housing starts 
are factory builL. 

MARKETING/PROMOTION METHODS: A Request for Proposals was sent out, 
followed by direct personal communication with the largest builders. Each manufacturer 
participating in Phase II received $15,000 from DOE. 

MONITORING/EVALUATION: 
Monitoring was restricted due to budgetary problems. Monitoring of the thermal 
performance of passive systems in five residential and three nonresidential manufactured 
buildings was conducted with Class B monitoring equipment by SERI. In addition, building 
cost and cost savings were determined. Results were reported for individual 
buildings (see SERI report), but not for the entire program. 

Market penetration: Acorn Structures, Inc., of Concord, Mass., which 
manufactures and sells manufactured houses nationwide, added several passive designs 
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to their product line and sold at least 20 homes as a direct resul t of the program. 
Usury, Inc., of Richmond, Va., added a direct gain design and a solarium design to 
their product line. Several of the other manufacturers incorporated passive and energy 
conservation features into their basic product line, although no detailed survey has 
been made to determine act '>I sales. 

Savings: 
• Energy: 
• Peak: . 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 
New product lines were considered, interest in passive solar construction was sparked, 
and various building manufacturers developed new competence in the passive solar field. 
Energy conservation is now routinely considered within the industry, as well as passive 
solar on a limited scale. The industry recognizes solar principles and has made 
changes to their designs, but they have not executed passive solar design to the 
full exten t. 

There were problems for the manufacturing industry associated with working with the 
government: delay of payment, excessive and redundant paperwork, and difficulty in 
dealing with changing requirements relating to control procedures. 

The MBP ended due to budget reductions and market uncertainties. 

Lutha and Sargent felt that the buildings that were built in the program were successful: 
technically, passive solar designs worked. However, because there was a 
depressed housing market at the time, people were more concerned with initial costs, 
rather than with lifecycle or operating costs. The passive solar designs, therefore, 
did not catch on in the marketplace. Consequently, Lutha felt that a certain amount 
of marketing is needed, perhaps aimed at the upper-income groups 
who were the most likely potential homebuyers. The MBP had not targeted this group; 
the MBP had tried to keep the costs low so that the homes would be attainable by a 
broad segment of the population. This strategy might have been wrong. 

RELATED PROGRAMS: 

REFERENCES: Solar Energy Research Institute, 1986; Lambright and Sheehan, 1985. 

CONTACTS: 

Name: Stephen Sargent 
Position/title: Solar Energy Technology Specialist 
Organization: DOE Chicago Operations Office, SERI Area Office 
Address: 1617 Cole Blvd., Golden, Colorado 80401 
Phone: 303-231-1366 

DATE: Jan. 7, 1988 j July 14, 1988 
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Name: Ronald' Lutha 
Position/title: General Engineer 
Organization: DOE Chicago Operations Office, Argonne Area' Office 
Address: 9800 South Cass Ave., Argonne, Ill: 60439 
Phone: 312-972-2432 

DATE: Jan. 7, 1988/ June 24, 1988 
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NEW RESIDENTIAL PROGRAMS (RES/COM-4) 

PROGRAM TITLE:. California's Conservation Standards for New Buildings (Title 24) 

PROGRAM SPONSOR: California Energy Commission (CEC) 

PROGRAM OBJECTIVES: To promote energy-efficient construction in new residential 
and new commercial buildings through building regulations, training workshops, and 
design tools. 

APPROACH: Mandatory state conservation standards required by the State 
Legislature for new residential buildings were adopted in 1975, became effective 
in 1978, and were revised in 1982, 1983, and 1987. Similarly, nonresidential building 
standards became effective in 1978, and at the request of the building industry, 
were revised in 1983 and 1985 in a joint cooperative effort. These standards were 
innovative, since they were the first such standards adopted anywhere in the 
United States. 

California's new residential building standards (1982) include mandatory 
measures and infiltration control that all new residential buildings must have, 
and are based on efficiency measures, such as substantially increased wall and 
ceiling insulation, special thermostat controls, double-paned windows, window 
shading, limited glazing area, and efficient equipment. They also allow the use 
of solar water heating, and any appliance installed by a builder in a new 
residential building must comply with minimum appliance efficiency standards. 

Energy budgets were estabiished for each of 3 building types in 16 different 
climate zones in the state. The three building types are single-family detached, 
single-family attached, and multifamily. Once all of the mandatory measures have 
been included in the building design, there are two options for demonstrating 
compliance with the energy budget: the prescriptive approach and the performance 
approach. 

The prescriptive approach is the most straightforward approach to compliance. 
Builders and design professionals following the prescriptive path select from 
five lists of conservation measures, called alternative component packages, 
which meet the standards. All the measures from the selected list must be 
incorporated in the building design. The components in each list were chosen so 
the package was equivalent with annual energy budgets. The major difference between 
the packages is which measure is emphasized for achieving the energy savings. The 
choice of which package to use is left up to the designer and each is sufficient 
for code compliance. 

The performance approach requires more effort in demonstrating compliance but 
allows a wider variety of design measures and thus provides greater flexibility 
than the prescriptive approach. In the performance approach, the code specifies 
an annual custom energy budget for the building based on size, location, and other 
characteristics. The energy budget is determined by the designer by modeling the 
building design with the measures required in an alternative component package. 
The designer must demonstrate that the building will use no more energy than is 
specified by the custom energy budget. The performance approach permits the 
designer to trade off different aspects of the building design, one against the 
other, as long as !' ~ final design does not exceed the established energy budget. 
The two basic calculation methods available for demonstrating compliance with the 

RES/COM-4-1 



RESjCOM-4 RESjCOM-4 

performance approach are a point system and a computer program. The point system 
assigns positive or negative points to every common design option based upon its 
impact on energy consumption. By incorporating options that achieve the .correct 
point total, the designer can determine if a particular building meets the energy 
budget. Private vendors must certify to the CEC that their computer programs 
meet the requirements for determining compliance with the building efficiency 
standards. There are currently t.hree private vendor computer programs.which may 
be us~d to determine compliance. 

The new nonresidential standards (1983) are very similar to the current 
residential standards in that: (1) the state has been divided into 16 climate zones, 
(2) there are mandatory features which must be met, and (3) there are two compliance 
approaches (prescriptive packages and performance approaches). The mandatory measures 
include the following: pipe insulation, appliance and equipment efficiencies, controls 
for lighting and 'space conditioning systems,ventilation system design, control 
of air leakage through windows and doors, and service water heating system design. 
For each climate zone, the CEC established prescriptive packages which automatically 
meet the new standards. These packages prescribe insulation levels, glazing percentages 
and shading coefficients, lighting levels, and space conditioning systems. For. 
prescriptive methods, compliance with the energy budget may be achieved by installing 
one of these alternative component packages (no computer calculations are required 
to demonstrate compliance if one of these packages is used). The required components, 
in each alternative component package vary according to ,building occupancy type 
and climate zone. In more energy intensive occupancies, more energy conservation 
efforts are cost-effective. The prescriptive apProach is appropriate for building 
designs that are relatively simple and can be designed satisfactorily with the 
components specified in the alternative component packages. 

The performance approach provides the greatest flexibility of building design and 
lighting and mechanical systems. In the performance approach, a design is modelled 
with an approved computer simulation program. If the design meets a specified 
building energy budget, it complies with the standards. The CEC has established . 
building energy budgets for low-rise (1-3 stories) and high-rise (4+ stories) offices 
and for retail and wholesale stores in each climate zone. Two public domain computer 
programs are available for determining compliance using the performance approach. 
DOE-2.1C is used for larger, more complex buildings. SCM is used for smaller, 
simpler buildings. 

The new nonresidential standards differ from the previous standards in the following 
ways: they reduce lighting and related space conditioning through improved lighting 
design, more efficient equipment, and daylighting; they increase the use of passive 
solar techniques (thermal mass and shading); they provide a more efficient building 
envelope (more efficient window systems); they provide for ventilation, emphasizing 
indoor air quality by referencing ASHRAE Standard 62-1981; and they improve space 
conditioning system efficiency through more efficient equipment and effective use 
of economizers. '. 

The new nonresidential standards will eventually cover the range of commercial 
and industrial building types, as well as high-rise residential buildings. The 
new standards first addressed the buildings most. often being constructed, emphasizing 
the major energy-using buildings. These included office buildings and retail and 
wholesale stores. Future stand arc,,:, for grocery stores, schools, restaurants, 
hospitals, nursing homes, hotels, motels, high-rise residential buildings, auditoriums, 
gymnasiums, warehouses, and miscellaneous buildings will be developed. 
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The revised nonresidential standards for office buildings, adopted in 1984, 
were voluntary (optional) until January 1, 1987., when they became mandatory. They 
were optional for two years to allow tim'e for builders and designers to better 
understand and prepare for the changes. The new energy standards require few, 
if any, design changes to the envelope of most new office buildings. The most 
significant changes fall into three categories: lighting, space conditioning systems, 
and building department compliance documentation, The most significant changes 
will be in the lighting system with an emphasis on the use of lower levels of 
overall lighting and greater use of daylighting and tasklighting, With the lower 
lighting levels, construction cost may decrease since the subsequent lower cooling 
loads will allow the installation of smaller air-conditioning systems. And the 
smaller systems and loads will reduce operating costs, Even though some of these 
changes are significant, they are not expected to be difficult to meet. The ne~ 
standards are also expected to help designers better ,understand the efficiency 
of their designs. 

The CEC adopted revised energy standards for retail and wholesale stores in 1985 
and new lighting standards for all occupancies, except schools, in 1987, which ' 
became mandatory on July 1, 1988. These regulations were incorporated into the 
regulations already adopted for office buildings, and include both performance 
and prescriptive requirements, The performance requirement for retail stores 
differs from offices in lighting power density; the prescriptive retail standard 
requirements relate to lighting and ventilation. 

, ' 

The nonresidential standards development process used a different approach than 
the process used for developing the residential standards. The, Nonresidential 
Building Standards Development Program was conducted as a joint industry and 
government effort. The revision period for offices started in August 1981 and 
lasted two and one-half years, From the beginning, CEC sought the participation 
of building industry professionals, representing about 50 industry organizations, 
in (1:1ftingthe standards, Throughout the process, the CEC consulted with both 
a Te'chnical Review Committee (TRC), made up of specialists in six areas of 
building design and construction, and a Professional Advisory Group (P AG) t,hat 
included architects, engineers, builders, building officials, and building 
investors and operators, The intent of the CEC in establishing the PAG was to 
provide a vehicle for industry input into the standards development process, to 
ensure that the standards ultimately developed would be workable in the mainstream 
of the industry, The cooperative work of the CEC and these industry members was . 
presented to interested parties and the general public in over 31 hearings and " 
meetings. Individual specialists in the advisory groups also provided direct 
assistance'to various aspects of the staff work throughout the process, including 
the development of engineering and economic assumptions u?~d in the analysis. 

The three-year transition period for offices was designed to allow for gradual 
industry assimilation, feedback, and refinement of the standards and of the tools 
to implement them. Development of the standards was g'uided by th'e CEC using the 
criteria that they (1) should not require undue deviations from current design 
and construction practice; (2) should not reduce the environmental quality and 
marketability of buildings; (3) should pro, ide simple methods of compliance; and 
(4) should be based on conservation measures which have been shown to be 
practical, reliable, available, and cost-effective. The standards met these ,goaJs. 

The CEC i~ working with builders, building officials, and consumer groups to ensure 
consistent and effective implementation or,its present standards. The residential 
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and nonresidential building standards are enforced by city and county building 
departments, which are to issue building permits only after 'reviewing plans for 
compliance. 

TARGET SECTORS: New residential and new commercial 

KEY PARTICIPANTS: CEC, builders, and the design community 

HISTORY: 

Date of Implementation: 1982 
Current Status: Continuing 
General Comments: There are more than 500 building departments in California. 

They range in size from 2 to 4 person departments with a $100;000 budget to 400 
persons with an $80 million budget. 

MARKETING/PROMOTION METHODS: Training classes (seminars/workshops) 
are offered through professional organizations, by architects, building designers, 
building officials, and other'industry representatives. Over 10,000 professionals 
have been trained. The CEC also developed methods for lenders and appraisers to 
give appropriate consideration to a new home's energy-conserving features. 

Design tools were made available as direct outputs of the standards development 
process to assist in building design, as well as enabling builders to demonstrate 
compliance with the performance standards: public domain computer programs were 
developed along with 'a method for verifying and approving private vendor computer 
programs. A desigri'compliance manual was written from a building designer's point 
of view, to be used as a guide at each step of the design process to ensure that 
the ultimate design will meet or exceed the standards. These tools provide specific 
information concerning energy savings of alternative measures, and the energy effects 
of other building variations. To date, such tools have not been provided to building 
designers by the private sector. These tools werecorn:pleted sim ultaneously with ' 
the development of standards. 

With the assista:nce of the CALBO Advisory Committee (five building officials) and 
the Residential Advisory Group, the CEC has produced additional materials to assist 
in the implementation of the efficiency standards. Compliance forms were provided 
to local building departments to simplify the plan review process. Educational 
materials were also developed to simplify compliance by the building industry. 
A monthly newsletter waS prepared that contained articles about the standards, 
staff interpretations of the standards, and answers to questions about the standards. 
A toll-free telephone line (hotline) was established to provide immediate answers 
to questions about the standards. 

MONITORING/EVALUATION: 

Market penetration: 

Savings: 
• Energy: For new low-rise office buildings,' e'nergy use is estimated to be 

reduced by 40% to 50% compared to current (1978) Title 24 standards; a savingsof 
85,000 Btus/sq, ft.jyr. is expected for a typical 10,000 sq. ft. office in Fresno. 
Energy savings from retail building standards are estimated to be 7 billion kWh 
statewide for the years 1985-2004.For residential buildings, savings of 80% to 
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90% for heating and cooling and 50% to 70% for hot water are estimated (a total 
energy use reduction of 50% isexpected, compared to pre-1975 homes). Compared 
to pre-1975 homes, homes built to the new standards will s~ve an estimated 280 
billion kWh of electricity and 25 billion therms of natural gas statewide by the 
year 2000. 

The California Energy Commission has estimated the annual ,energy savings of their 
conservation programs on electricity use and natural gas use for each of four 
specific years: 

Electricity Savings (Gw~) 

-. 1983 1990 1997 2005 

1975 Residential Building Standards 850 1798- 2601 3337 
1978 Residential Building Standards 51 179 291 393 
1983 Residential Building Standards 45 764 1467 1989 

.. 

1978 Commercial Building Standards 778 2091 3123 4102 
1984 Commercial Building Standards a 857 1783 2426 
1984-86 Commercial Buildinlr Standards 0 420 867 1275 

Natural Gas Savings (:MMth) 

1983 1990 1997 2005 , 

1975 Residential Building Standards 290 __ 637 913 1,160 
1978 Residen tial Building Standards 14 55 88 120 
1983 Residen tial Building Standards 0 72 133 184 

1978 Commercial Building Standards 20 28 49 72 
1984 ComrrHircial Building Standards' 0 -9 -16 -21 
1984-86 Commercial Building Standards a a 0 -1 

• Peak: For residential buildings, a savings of about 2,000 MW is estimated 
for the year 2000. The California Energy Commission has estimated the impacts 
of their conservation programs on peak load for each of four specific years: 

Peak'Demand Savings (MW) 

1983 1990 1997 2005 

1975 Residential Building Standards 491) 1082 1583 1956 
1978 Residential Building Standards 16 45 70 93 
1983 Residential Building Standards 0 250 488 562 

1978 Commercial Building Standards 289 789 1207 1611 
1984 Commercial Building Standards 0 344 719 978 
1984-86 Commercial Buildinlr Standards 0 116 265 407 
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• Dollars: Initial construction cost savings of $11,200 for the same typical 
low-rise office in Fresno, with energy-related operational costs reduced by 
$325,000 over the building's lifecycle. Fot residential buildings, a cumulative 
cost savings to consumers of about $30 billion is estimated by the year 2000. 

Costs and cost-effectiveness: The standards would cause an initial increase 
in the cost of the pre-1975 house of between $5,000 and $8,000. 

• Program administration: 
• Incen tives: 
• Private investment: 

Discussion: 
Major advantages of the revised standards are improvements in design flexibility, 
simplified procedures for compliance, and, in many cases for nonresidential 
buildings, reduction in construction costs due to smaller equipment sizes and 
more efficient lighting and mechanical systems. 

One of the significant factors preventing more energy-efficient designs has been 
the lack of simple, low-cost, and readily available analysis tools that provide 
reliable, useful information on the energy performance of design measures. The 
new standards are accompanied by a range of methods, each suited to application 
for particular buildings and situations. Designers should find these tools useful . 
not only for demonstrating compliance with the performance approach, but also as 
a source of valuable information during design development .. 

Constructing some nonresidential buildings to comply with "second generation" 
standards (those adopted in 1984 for offices) while constructing others under 
"first generation" standards (those adopted in 1978 for all other buildings) 
complicat,es compliance for the building industry. The same problem existed for 
residential buildings in the early 1980s. 

The residential building standards implemented by the CEC in 1983 provided num'erous 
performance-oriented options for compliance, to provide more flexibility to the 
industry, however, these options made compliance with the standards more complex. 
Additional options provided through legislation (AB 163) further increased the . 
flexibility and complexity of the standards. A recent monitoring study of the program 
(plan checking and field monitoring of 113 residential and 40 nonresidential buildings) 
indicated that the more complex the methods of compliance become, the more chances. 
for error and less compliance.' . 

Given this complexity, implementing the standards has required major ongoing 
educational efforts for building industry professionals and the staffs of local 
building departments. There is a clear need for the CEC to establish more understandable 
procedures and to expand and improve its technical assistance programs. Accordingly, 
the CEC has worked with the California Building Codes Institute to establish 
regional training and plan check centers for building officials, is developing a 
computer information network for the building industry and building departments, 
has developed a concise custom budget procedure, has developed a new, more accurate 
and simple point system, and in cooperation with representatives of the building 
community has sponsored numerous training sessions. In addition, the CEC has worked 
with vendors to develop simplified computer programs to show compliance with the 
performance standards, and continues to provide a hotline for builders. 

Most building departments have limited staff to enforce health and safety standards 
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and the energy conservation standards. Under these conditions, health and safety 
standards receiv.e a higher priority than th'e energy standards. 

RELATED PROGRAMS: California's energy conservation standards for residential 
and nonresiden tial buildings have been used as the basis of energy conservation 
standards by the Northwest Power Planning Council, South Dakota, Alaska, and the 
American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE~s 
(Standard 90r . . 

REFERENCES: Doug Beaman, "Non-Residential Energy Standards: Offices," Northern 
California Sun, Northern California Solar Energy Association, 3(4):9-10 (1986); 
C-Engineering, 1986; C-Engineering, Annual Report: 1985-86, Prepared for the 
California Energy Commission, Contract Number 400-85-013, Sacramento, Calif., 1986; 
California Energy Commission, Building Energy Efficiency Standards: 1988 Edition, 
Report P400~88-001, Sacramento, Calif., 1988; California Energy Commission, Energy. 
Conservation Manual for New Residential Buildings, Report P400-88-002, Sacramento, 
Calif., 1988; California Energy Commission, Alternative Calculation MelhodsApproval 
Manual for the Low-Rise Residential Building Energy Efficiency Standards, Sacramento, 
Cahl, 1988; California Energy Commission, 1987 Biennial Report: California's 
Energy Outlook, Report P106-87-002, Sacramento, Calif., 1987; California Energy 
Commission, Energy Efficiency Manual - Second Generation Nonresidential Standards, 
Report P400-86~01O, Sacramento, Calif., 1986; California Energy Commission, 
Conservation Report, Report P400-86-020, Sacramento, Calif., 1986; California 
Energy Commission, 1985 Energy Efficiency Standards: Training Guide for Office 
Building Compliance, Report P400-86-002, Sacramento, Calif., 1986; California 
Energy Commission, Preliminary Conservation Report, Report P400-85-010, 
Sacramento, Calif., 1985; California Energy Commission, Initial Study/Negative 
Declaration: Retail Building Standards for Nonresidential Building Standards Program, 
Report P700-85-001, Sacramento, Calif., 1985; California Energy Commission, "New 
Energy Efficiency Standards for Nonresidential Buildings: A Comprehensive Summary 
of the Streamlined Standards for Office Buildings." Sacramento, Calif., 1984; 
California Energy Commission, Notice to Local Building Officials: New Point 
Tables and Point Scores for Compliance with AB 163, Report P400-84-005, Sacramento, 
Calif., 1985; California Energy Commission, California Energy Commission 
Blueprint, No.1, Summer 1984; California Energy Commission, 1983 Biennial 
Report: Securing CalzJornia's Energy Future, Sacramento, Calif., 1983; Califotnia 
Energy Commission, Staff Proposal for Nonresidential Building Standards, Report 
P400-83-019, Sacramento, Calif., 1983; California Energy Commission, 1983a; California 
Energy Commission, "Nonresidential Building Standards Development Program Update," 
Sacramento, Calif., 1983; California Energy Commission, Staff Proposed Methodology 
for Setting Energy Effidency Standards for Nonresidential Buildings, Report 
P400-82-020, Sacramento, Calif., 1982; California Energy Commission, Professional 
Advisory Group (PAG) to the California Energy Commission on the Energy Conservation 
Standards for New Nonresidential Bu£ldings, Report P400-82-050, Sacramento, Calif., 
1982; California Energy Commission, Energy Conservation Standards for New 
Nonresidential Buildings, Report P400-82-054, Sacramento, Calif., 1982; California 
Energy Commission, Energy Efficiency in the Commercial, Industrial, and Agricultural 
Sectors: Progress and Prospects, Report P103-82-001, Sacramento, Calif., 1981; 
California Energy Commission, Building Regulations Applicable to Residential 
Buildings, Report P400-81-005, Sacramento, Calif., 1981; California Energy Commission, 
Proposed Residential Building Standards: Draft Environmental Impact Report, 
Report P700-80-013, Sacramento, Calif., 1981; California Energy Commission, Regulations 
Establishing Energy Conservation Standards for New Nonresidential Bu£ldings, Report 
P400-80-002, Sacramento, Calif., 1980; California Energy Commission,Regulations 
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Establz'shing Energy Conservation Standards for New R~sidential Buildings, Report 
P400-80-003, Sacramento, Calif., 1980; California Energy.Commission, Overview 
of the Proposed 1980 Residential Building Standards, Report P400-80-038, 
Sacramento, Calif., 1980; California Energy Commission, Proposed 1980 Residential 
Building Standards, Report P400-80-037, Sacramento, Calif., 1980; California 
Energy Commission, 1980; California Energy Commission, Regulations Establishing 
Energy Conservation Standards for New Residential and New Nonresidential Buildings, 
Sacramento, Calif., 1978; Feinbaum, 1983; Horobin, 1986; Huston, 1986; Pennington, 
1986; Wilms, 1982; and Wilson, 1985. 

CONTACTS: 

Name: Elena Schmid 
Position/title: Manager, Building and Appliance Efficiency Office 
Organization: California Energy:Commission 
Address: 1516 Ninth St.,SacramentQ, Calif. 95814 
Phone: 916-324-3383 

DATE: July 22, 1988 
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NEW RESIDENTIAL/COMMERCIAL PROGRAMS (RES/COM-5) 

PROGRAM TITLE: Florida Energy Code and Marketirig Program 

PROGRAM SPONSOR: State of Florida· 

PROGRAM OBJECTIVES: To promote energy-efficient buildings. 

APPROACH: The Florida Energy Efficiency Code for Building Construction 
sets minimum energy-efficiency requirements for new construction, additions 
to existing buildings, and substantially renovated buildings. New buildings, 
both residential and nonresidential, must be designed to comply with the code. 
The code provides a uniform standard for thermal efficiency by regulating the 
design of the building's exterior envelope and the selection of energy-consuming 
heating, air-conditioning, and water heating systems for the building. 
The code is a performance-based code, although some residential buildings 
can comply with a prescriptive method. Major revisions have been made to the residential 
portion of the code; they are planning revisions for the commercia! portion (based 
on new ASH RAE 90). . 

There is no regulatory authority over the building departments: all enforcement authority 
is given by State law to the local enforcement agencies, usually the local building department. 
The State, therefore, relies heavily on the proper training of building code 
personnel to enforce the code. Owners of buildings must certify compliance 
with this code to the local building department prior to receiving a permit 
for construction or renovation. The local building department inspects 
the buildings for compliance with the standards before construction or renovation. 
The local building official also issues an energy performance index display card 
that is placed on the building permit at the time of final inspection by the building 
department. 

TARGET SECTORS: New and existing residential and commerciaJ 

KEY PARTICIPANTS: Florida Department of Community Affairs (DCA), Florida Home 
Builders Association, Governor'sEnergy Office, University of Florida's Solar Energy and 
Energy Conversion Laboratory, Building OfficiaJs' Association of Florida, builders, developers, 
and homebuyers. . 

HISTORY: 

Date of Implementation: Oct. 1, 1980 (state code became effective) 
Current Status: Continuing 
General Comments: 

MARKETING/PROMOTION METHODS: The DCAconducts 30-40 training seminars 
per year, and they are in the process of preparing energy code training materials. They do not 
use private contractors for the training programs. They have received good support 
from the municipal and investor-owned utilities, Florida Home Builders Association, 
and the Building Officials' Association of Florida, which have provided organizational 
support for putting on the seminars. 

The code has a Residential Points System Method, called an Energy Performance Index (EPI): 
builders who meet the standards get 100 EPI points; if they include additional energy-efficient 
technologies, their points are reduced. The Mfthod can be used both as a design and 
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sales tool. The local home builders associations (HBA) have helped in promoting 
compliance with the state standards; in addition, solar energy entrepreneurs and 
other experts have formed organizing committees within the local HBA to push for 
educating builders about the state standard. One local HBA has developed a home 
rating program (4 or 5 stars), using the EPI as the basis of their program. 
The Florida HBA designed a reference manual to assist home builders and buyers. 
The manual contains current energy-saving building design concepts and products 
applicable to Florida's climate, as well as a detailed explanation of the state code. 
The Florida HBA also prepared a videotape, brochure, and educational seminars . 

. MONITORING/EYALUATION: . 
The State does not know how well the building departments are enforcing the code. 
The DCA receives quarterly reports from the building departments which consist' of 
energy component summary sheets submitted by the builders with their application for 
a permit. The'DCA is currentfy developing a residential data bank from these reports and 
plan to provide this ·informat.ion t.o building departments and to any other inter,ested parties . 

. Thejnform~tiori should be available in the F·all of 1988. There is no on-site monitoring. 
~ • ,"' • ... .i _ . , 

" . 
Market penetration: 

. Saving,s.: ;. . . . '12 . 
'~, • Energy: from 1980-83:,35 x 10 Btu (estimated) 

, • Peak: Not addressed by the code. , .' 
• Dollars: . 

, ' 

Costs and cost-effectiveness: 
• Program administnition: 
• Incentiv'es: None. 
• Priv:ate inve'strrient: 

Discussion: 
The Florida Energy Code won an Energy Innovation Award from the U.S. Department of 
Energy in 1984. The Florida Improved Home Energy Code and Marketing Program won 
a similar award in 1986. 

Privat~'contractors are ~ot used for holding training programs because: (1) the DCA 
has found that in the past that it is difficult for a contractor to provide the consistent 
and in-depth training that they would like (especially, in regard to interpretations, intent, 
and product installation); (2) it is very important that the State present as unpartial a 
representation of materials and products as possible; (3) using their own staff helps them 
develop good relations with the enforcing agencies, so that they contact the DCA when they 
need interpretations or clarifications; and (4) by running training programs, the DCA staff 
understand the problems the enforcement agencies may be having, areas in the code that may 
need clarifying or updating, and new products and materials that are currently available. 

RELATED PROGRAMS: California's Title-24'code and program (see writeup). 

REFERENCES: U.S. Depart~ent of Energy, 1984:, 1986a; "Florida Energy Efficiency 
Code for Building Construction," brochure prepared by the Florida Department of 
Community Affairs, Tallahassee, Fla. 
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RES/COM-5 

CONTACTS: 

Name: Rick Dixon 
Position/title: Energy Code Program Manager 
Organization: Florida Department of Community Affairs 
Address: 2740 Centerview Drive, Tallahassee, Fla. 32399 
Phone: 904-487-1824 

DATE: Oct. 26, 1987 / June 8, 1988 

Name: Hilda Frazier 
Position/title: Energy Analyst . 
Organization: Florida Department of Community Affairs 
Address: 2740 Centerview Drive, Tallahassee, Fla. 32399 
Phone: 904-487-1824 . 

DATE: June 1, 1988 
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NEW RESIDENTIAL PROGRAMS (RES/COM-6) 

PROGRAM TITLE: Whole Building Perrormance Standards 

PROGRAM SPONSOR: U.S. Dep'artment'ofE~ergy (~OE) 

PROGRAM OBJECTIVES: To develop performance standards to ach; '0 the miiximum 
practicable improvements in energy efficiency and use of non-depletable ri:.:iOUrCes for all 
new buildings. 

APPROACH: The proposed interim mandatory energy conservation standards for new 
Federal residential buildings require a Federal agency to establish an energy.. .... .'.' 
conservation goal for the design of anew Federal residential building using COSTSAFR 
(Conservation Optimization Standard for Savings in Federal Residences), adesignated, . 
Federal microcomputer program. The agency must then adopt such procedures as may be 
necessary to assure that the design of such a building is not less energy conserving 
than the energy consumption goal established for the design. . , . 

COSTSAFR determines the most effective set of energy conservation measures that will 
produce the optimum life cycle cost for a specific type of residential building in the geographic 
location where it will be constructed. This most effective set of measures is expressed as a 
total point score which, in turn, serves as the energy consumption goal for the design of a 
Federal residential building. COSTSAFR produces a compliance point system that is intended 
to be used by Federal officials in the very beginning of the procurement process enabling 
Federal officials to develop housing Requests for Proposals {RFPs} for their construction 
projects. This will give bidders the ultimate amount of design flexibility while assuring 
that energy conservation objectives will not be compromised. The point system is to be 
used by proposers to demonstrate that their specific designs comply with the energy 
consumption goal. The point system also provides a standard method for each proposer to 
estimate the energy cost over the life of the building in discounted dollars. This 
estimate can then be used by evaluators to estimate the total energy performance of 
each proposal. 

For Federal residential buildings, the performance standards are mandatory design 
requirements; for non-Federal residential buildings, the performance standards are 
voluntary and serve as guidelines for providing technical assistance for the design 
and construction of energy-efficient buildings. 

The interim energy conservation voluntary performance standards for new commercial 
and multi-family high rise residential buildings require Federal agencies to design 
their buildings to satisfy the energy efficiency requirements of these proposed standards. 
These standards would act as guidelines to the design professions for the design of 
energy-conserving buildings. The format is similar but not identical to ASHRAE Standard 
90A-1980 recommended for the design of new commercial buildings by the American Society 
of Heating Refrigerating and Air-Conditioning Engineers, Inc. 

The proposed standards contain Principles of Effective Energy Conserving Building 
Design that provide designers with ways to produce good building energy designs. 
The principles encouraging good design practice are: 

• minimize the impact on functional requirements 
• red uce loads 
• reclaim waste energy where possible 
• use renewable energy where possible 
• improve energy using system efficiency 
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• improve transport system efficiency 
• control operation and scheduling of systems' 
• optimize the interaction of the above 

The design procedures and specific strategies that would 'be used to ~ccomplish 
the conservation objectives that underlie the above principles :are presented, 
sequentially from building loads, through systems, to energy management control 
systems and building operation and documentation so as to parallel the building 
design process. 

There are three methods of compliance with the standards: prescriptive, system 
performance, and energy budget. The prescriptive alternative specifies particular 
building elements, such as the attributes of the building envelope, efficiency of 
lamps and ballasts, or the coefficient of performance (COP) of air conditioners. 
The prescriptive alternative affords simplicity of calculations at the expense of 
design flexibility. The prescriptive criteria method requires the minimum amount 
of calculation and effort to achieve compliance, but permits only a few tradeoffs 
or optimization procedures. The systems performance alternative specifies criteria 
for the design of the energy-using and transfer systems of buildings. The systems 
performance criteria can be the method of choice when a more innovative design is 
required, although it requires some increased calculation compared with the 
prescriptive method. The energy budget approach allows compliance with even the 
most innovative design concepts to meet the proposed interim standards, but will 
require the use of a computer program to model building energy use in accordance 
with building loads and the proposed schedules of operation. 

TARGET BUILDING TYPES: Residential (single-family and multifamily buildings 
less than 4 stories high), and commercial (including multifamily highrises that are 
4 stories or more) . 

KEY PARTICIPANTS: DOE 

HISTORY: 

Date of Implementation: Research began in 1976 
Current Status: See below. 
General Comments: In 1976, Congress passed legislation .( the Energy Conservation 
and Production Act) requiring the prom ulgation of energy conservation standards for 
buildings. In 1979; DOE issued a Notice of Proposed Rulerriaking (NOPR) forbuilding 
energy performance standards (BEPS). BEPS specified maximum levels of total 
building energy consumption (BTU /ft2 /yr.) to which new buildings would be 
designed. The most significant aspect of the BEPS' was that it was'a whole building 
performance standard that required computer simulations to demonstrate that the 
designed energy consumption of a new building did not exceed the energy level 
specified for the building type in its applicable climate area. In contrast to BEPS, 
ASHRAE-based state standards are component performah'ce standards that identify 
minimum performance criteria for the major components of a building (i.e., envelope, 
heating, ventilation, air-conditioning, and lighting systems). The BEPS, therefore, 
represented a radical departure from the standard practices of the building community 
in that it required a "whole building" approach rather than a building component 
by component compliance process. Additionally, it required a computer simulation 
analysis in place of hand written compliance procedures. The ASHRAE Standards also 
contain a whole building performance design approach but it is less frequently used. 

The NOPR was controversial and generated over 1800 comments, totaling 
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40,000 pages. The comments included technical and other substantive criticisms of the 
performance standards, and, accordingly, DOE decided to reevaluate their position. 
Since the publication of the proposed standards, the Act was amended twic~, resulting 
in two approaches: mandatory design requirements for Federal residential buildings, 
and voluntary performance standards for non-Federal residential buildings. In August 
1986, DOE issued a NOPRfor Federal residential buildings (the Department of Defense 
constructs many residential buildings). In May 1987, DOE issued a NOPR for 
commercial buildings. DOE is planning to issue interim rules for commercial buildings 
and Federal residential buildings in FY 1988. DOE is developing standards for all 
other residential buildings, and a NOPR is expected to be issued this FY 1988. 

After the interim rules are issued, there is required a demonstration period of one year, 
followed by a report to Congress six months after the publication of the demonstration 
report. DOE- has decided that the interim rules for commercial buildings will be 
mandatory for all Federal agencies. 

MARKETING/PROMOTION METHODS: 

MONITORING/EVALUATION: 

Market penetration: 

Savings: 
• Energy: Compliance with the provisions of the interim standards will provide 

a range of 15% to 30% in annual energy savings to Federal agencies 
constructing office buildings. 

• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

Discussion: 

RELATED PROGRAMS: DOE and the Pacific Northwest Laboratory are developing 
"whole-building energy design targets" for commercial buildings (see writeup). DOE is 
also developing general design criteria for buildings that incorporate new design 
standards and are very generalized (see writeup). The three methods of compliance 
are very si~ilar to those used in California's new commercial building standards 
(see writeup). 

REFERENCES:' U.S. Department of Energy, 1986c, 19S6d, 1986e, 1987c; U.S. 
Department of Energy, COSTSAFR~- User's Manual, in Support of Proposed Interim 
Energy Conservation Standards for New federalResidential Buildings, Washington, 
D. C., 1986; U.S. Departmen tof Energy, Environmental Assessment in Support of 
Proposed Interim Energy Conservation Standards for New Federal Residential 
Buildings, Washington, D.C., 1986; U.S. Department of Energy, Lighting 
Prescriptive and System Performance Compliance Calculation Program Documentation 
- Version 1.0, in Support of Proposed Interim Energy Conservation Standards for New 
Commercial.and Multifamily Highrise Residential Buildings, Washington, D.C., 
1986; U.S. Department of Energy, Envelope System Performance Compliance 
Calculation Program Documentation- - Version 1.0, in Support of Proposed Interim 
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Energy Conservation Standards for New Commercidl and MultzJamly Highrise 
Residential Buildings, Washington, D.C., 1986; U.S. Department of Energy, 
Economic Analysis, in Support of Proposed Interim Energy Conservation Standards 
for New Commercia/and MultzJamly Highrise Residential Buildings, Washington, 
D.C., 1986; and U.S. Department of Energy, Environmental Assessment, in 
Support of Proposed Interim Energy Conservation Standards for New Commercial 
and MultzJamly Highrise Residentz'al Buildings, Washington, D.C., 1986. 

CONTACTS: 

Name: Jean Boulin. 
Position/title: Group Leader for Architectural and Engi'neering Systems 
Organization: DOE . 
Address: CE-131, U.S. Department of Energy, 1000 Independence Ave., S.W., 

Washington, D.C. 20585 
Phone: 202-586-9444 

DATE: Dec. 4; 1987 

. . 
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NEW COMMERCIAL PROGRAMS (RES/COM-7) 

PROGRAM TITLE: Energy Conservation Awards 

PROGRAM SPONSOR: Owens-Corning Fiberglas Corporat.ion 

PROGRAM OBJECTIVES: To recognize architects and engineers (A&E) and building 
owners who had made significant contributions to energy conservation through 
creative design techniques. 

APPROACH: A competition for A&E that recognizes outstanding energy-conserving· 
designs of commercial and industrial buildings. All registered A&E practicing 
in the U.S. were eligible for the competition. A building was eligible if it 
was completed, under construction, or commissioned and designed on the date of 
the entry. Entries were judged in six categories: commercial (office buildings,· 
shopping centers, retail stores, and hotels), governmental (post offices, military 
facilities, and government offices), industrial (manufacturing plants and power 
processing structures), institutional (schools and hospitals), residential (m tiltifam ily 
housing covering single or multiple buildings of 50 or more living units and 
single-family detached units), and nonresidential retrofit (any existing 
nonresidential building that has been rehabilitated substantially, renovated, or reused). 
Each category was separated into two divisions, one for completed buildings and 
another for those in the design or construction stage. The awards jury was composed 
of professionals representing private practice, research, education, and government. 
There was no consistent set of criteria for choosing winners, and the jury selecting 
the winners changed each year. All data were self-reported: the entry form asks only 
general questions, leaving the choice of details up to the entrant. 

TARGET BUILDING TYPES: New commercial, governmental, industrial, institutional, 
and residential; and existing nonresidential. 

KEY PARTICIPANTS: Owens-Corning Fiberglas Corporation and the design community. 

HISTORY: 

Date of Implementation: 1972 
. Current Status: Ended in 1984 
General Comments: The program was endorsed by the U.S. Department of Energy 

and a variety of professional organizations, including the American Institute of 
Architects (AlA) and the American Society of Heating, Refrigeration, and Air-Conditioning 
Engineers (ASHRAE). The program evolved from "energy flag wavers" (whose 
innovative designs were expressions of experimental research in the built form) to 
winners that demonstrated "state-of-the-art energy excellence, the integration of 
mechanical and architectural design, and a harmonious balance between the building 
and its surroundings." The program was dropped because of lack of interest in the 
program (number of entries dropped) and because the program achieved its initial 
objectives (to encourage energy conservation in commercial buildings). Lalendorf also 
thought that since energy conservation is now an important design factor in many 
major commercial buildings, the program has succeeded in meeting its principal goal. 
The buildings that received an energy design award during the first ten years 
of the program were used in the Booz-Allen and Hamilton study as a data base from 
which to identify design and performance trends. The Booz-Allen and Hamilton report 
(referenced below) lists each of the projects along with the location, type of 
building, design team, and other pertinent demographics. 
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MARKETING/PROMOTION METHODS: Winners received sculptures and/or 
certificates of achievement, and they also received advertising and publicity 
support at both the local and national levels. 

MONITORING/EVALUATION: An evaluation of the program was conducted for DOE (see 
below). 

Market penetration: 

Savings: 
• Energy: Average energy use for the award winners was 50% to 60% 

below new conventional buildings. 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: Many of the award winners were built for no extra cost. 
• Program administration: 
• Incen tives: 
• Private investment: 

Discussion: 
An analysis of the buildings receiving awards was conducted by Booz-Alleri and 
Hamilton for the U.S. Department of Energy (see below). They found the following 
trends in their sample: 

• the most commonly used energy strategies involved modifying the 
building envelope and improving the HVAC system; 

• active solar was commonly used in this sample but showed a relative 
decline in the program's later years; 

• passive solar, particularly the use of daylighting, increased in popularity; 
• overall, there was some shift from a mechanical system emphasis to more integrated, 

architectural solutions; . 
• average energy use for the award winners was 50 to 60% below new conventional 

buildings; 
• energy performance levels for new buildings markedly improved over the past. 

10 years; . 
. • most winning buildings were designed to minimize site energy use (energy 

consumed at the building boundary) rather than source energy use (amount of 
energy consumed by a power plant to generate electricity); this finding implies: 
• a trend toward all-electric commercial buildings, 
• emphasis on the reduction of heating loads and the use of fossil fuels 

in improvements in energy design, and 
• shifting of commercial building electric demand profiles, from summer to 

winter peaking, due to wider use of electric heat pump systems for space heating 
• although energy-efficient buildings currently tend to have an initial cost premium, 

a number of award winners were built for no extra cost (normally, the incremental 
cost can be under 10%). 

RELATED PROGRAMS: ASHRAE's Energy Awards Program (see writeup). 

REFERENCES: "Owens-Corning Fiberglas Energy Conservation Awards," Lighting 
Design and Application March 1984:16-25; "12th Annual Owens-Corning Fiberglas 
Energy Conservation Awards Program (1983)," and "9th Annual Owens-Corning Fiberglas 
Energy Conservation Awards: Award Winners (1980)," brochures prepared by Owens-Corning 
Fiberglas; U.S. Department of Energy, 1982. 
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CONTACTS: 

Name: Fritz Lalendorf 
Position/title: Manager of Marketing Publicity 
Organization: Owens-Corning Fiberglas Corporation 
Address: Fiberglas Tower, Toledo, Ohio 43659 
Phone: 419-248-8222 

DATE: Nov. 13, 1987 / June 2, 1988 

Name: Charles E. Hamlin 
Position/title: N/ A 
Organization: Burson-Marsteller 
Address: 230 Park Avenue South, New York, N.Y. 10003 
Phone: 212-614-4905 

DATE: Nov. 13, 1987 / June 2, 1988 
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NEW RESIDENTIAL PROGRAMS"(RES/COM-8); 

PROGRAM TITLES: Code Adoption Demonstration Program (CADP), . 
the Early Adopter Program, and the Northwest Energy Code Program (NWECP) 

PROGRAM SPONSOR: Bonneville Power Administration (BP A) 

PROGRAM OBJECTIVES: For CADP, to stimulate'voluntary adoption of energy-'efficient 
building codes (the Model Conservation Standards (MCS)) before January 1986; for NWECP, 
to provide longer-term funding support for eriforcement of the MCS after January 1, 1986. 

r . . , . , 

APPROACH: BP A's Code Adoption Demonstration Program and Early Adopter Program 
support voluntary action to adopt and implement energy-efficient residential and commercial 
building codes that meet or exceed the MCS. Pilot programs; aimed at developing the skills 
and knowledge needed to effectively implement and enforce the MCS, are continuing through 
December 1988. Under these programs, BPA provides reimbursement to jurisdictions that adopt 
the MCS before January 1, 1989, for the additional or incremental costs of enforcing these 
standards. In addition, financial incentives are provided through December 1988 to builders 
within "early adopting" jurisdictions to offset additional construction costs associated 
with meeting MCS requirements. Reimbursement under the demonstration program and the 
method of MCS enforcement to be carried out at the local level were left, for the most' part, 
to the discretion of individual program participants. The Early Adopter Program has replaced 
the CADP.. ' 

Beginning January 1, 1989, and for a transitional period of 4 to 6 years, the NWECP. 
will provide funding to encourage the adoption and implementation of energy-efficient 
building codes or mandatory utility-service requirements for new residential and commercial 
buildings. During this transitional period, BP A will reimburse participating jurisdictions 
and utilities for the incremental costs of enforcing building codes or legally enforceable 
standards for new construction that meet the energy-efficiency specifications established by 
the Northwest Power Planning Council. The NWECP was developed concurrently with the 
implementation of th~ CADP. 

TARGET BUILDING TYPES: New residential and new commercial 

KEY PARTICIPANTS: BPA; for the CADP: builders; for the NWECP: local jurisdictions 

HISTORY: 

Date of Implementation: 1984 
Current Status: Continuing 
General Comments: The Pacific Northwest Electric Power Planning and Conservation 

Act of 1980 {P.L. 96-501) established the Northwest Power· Planning Council that 
adopted the MCS for new residential and new commercial buildings in their 1983 Power 
Plan. The Plan prescribed a January 1, 1986 deadline for adoption and implementation 
of the MCS, either as traditional building codes or legally enforceable utility service 
standards. Jurisdictions that failed to adopt and implement the MCS before January 1, 1986 
were potentially subject to a surcharge on wholesale power purchases from BPA. In December 
1985, the 1983 Power Plan was amended to extend the deadline for mandatory adoption of the 
MCS as a regional building code. As part of this extension, the Council recommended 
that BPA continue to provide financial support for enforcement and builder incentives 
for an additional three years (through December'l; 1988) to jurisdictions that adopted 
the MCS.' '., 
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MARKETING/PROMOTION METHODS: In the CADP, the level of BPA funding for 
builder incentive payments was negotiated on a case-by-case basis, and varied from 
jurisdiction to jurisdiction. In jurisdictions that distributed incentives on a square 
foot basis, payments for new single-family buildings ranged from a high of $2 per 
square foot plus an $800 air~to-air heat exchanger (AAHX) allowance for each unit 
installed, to $1.50 per square foot plus $800 AAHX allowance. Other jurisdi~tions 
provided flat-rate incentives of $2,250 per single-family building, regardless of 
size. In all cases, builder incentive payments declined over time. Under NWECP, 
MCS builder and consumer payments will continue until 1991, decreasing as penetration 
increases. In June 1984, 2,600 copies of the CADP Solicitation were distributed 
over the four state area (Idaho, Montana, Oregon, and Washington), announcing 
the programan~ inviting local jurisdictions to apply. 

MONITORING/EVALUATION: 

.' 

. An eva!uation of the City of Tacoma's early adopter program has been conducted (see writeup) . 

• - Market p~netration:. Thirty-o~e cities and counties in the.Pacific Northwest h~ve 
adopte9 codes that meet the Council's standards. Constru~tion has been completed 
on the following housing types: 595 single-family units, 178 single-family 
remod~ls/addi~ions, 164 multifamily buildings (1298 units), and 84 commercial 
buildings. 

'Major statewide building code upgrades have occurred in Washington and Oregon .. 
Washington's new code provides 59% of the model standards level savings in the 
Zone 1 climate in western Washington and 50% in Zone 2 in eastern Washington. 
Oregon's new code currently provides 32% of the savings, increasing to 58% in 1989. 

Savings: 
• Energy: 
• Peak: 
• Dollars:' 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment:, 

Discussion: 
Crossman identified five major lessons learned from the experience of implementing 
the MCS: (1) flexibility in program design is both desirable and necessary, .but must· 
be balanced against administrative simplicity; (2) when it comes to building. codes. 
or mandatory utility servic~ requirements, money alone is not the answer;. (3) institutional. 
resistance to change is strong and takes .many forms- it should be expected; (4) code 
change is a complex and evolutionary process that requires many years; and (5) MCS-Ievel 
codes and energy-efficiency requirements can be adopted and successfully enforced on a 
project-specific basis within relatively short timeframes, if careful attention is paid, 
to program detail and process issues. Widespread, regional integration of mandatory 
standards will require a longer transition period. . 

Crossman aiso noted that poor timing, perceptual and insti~utional barriers,' .' 
accompanied by a general dislike of ffi;andatory standards and Federal requirements, 
led to the reluctance of builders and communities in adopting the MCS. Local economic 
circumstances, shelter industry reaction within the community, and ongoing . 
controversy regarding technical aspects of the MCS, all contributed to inaction and 
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lack of progress toward regional adoption. In the absence of strong and stable 
construction industry support and direction, many jurisdictions simply took a 
'wait and see' attitude. 

Crossman identified the following common characteristics shared by current CADP 
program participants: (1) prior experience in implementing conservation programs/activities, 
(2) a belief that homes built to MCS requirements are better constructed than less 
energy-efficient homes, and (3) geographic proximity to another early adopting 
jurisdiction. Real world experience and the opportunity to observe other code 
officials effectively conducting energy-related plan reviews and inspections is 
critical, and no less important than conducting builder demonstration programs. 

Crossman concludes, based on BPA's experience so far, that as much as five to 
eight years may be required to achieve full regional integration of MCS technologies 
in to established construction practice. 

RELATED PROGRAMS: Energy efficiency in new homes is being marketed 
and promoted under the Super Good Cents Program (see writeup). A widespread builder 
demonstration program (the Residential Standards Demonstration Program (RSDP), see 
writeup) was conducted by state energy offices and BPA in 1984 and 1985. A new 
research and demonstration project (the Residential Construction Demonstration Project 
(RCDP), see writeup) is underway and focuses on innovative ways of meeting MCSrequirements. 

REFERENCES: Pacific Northwest Utilities Conference Committee, 1987; Northwest Power 
Planning Council, 1987a and 1987b; Crossman, 1986; Eckman and Watson, 1984; 
Cruz, Calif., 1984; Hammarlund, 1986; «Model Conservation Standards Adopted by 
Spokane (Wash.) County Officials," Energy and Housing Report, Nov. 1987, p. 8; 
McCutcheon et al., 1985; Washington State Energy Office, Model Conservation Standards 
Bibliography. Report No. WAEONG 86-15, Olympia, Wash., 1986; BPA, «Early Adopter 
Status Report, Nov. 1987," Portland, Oregon, 1987. 

CONTACTS:. 

Name: Peggy Crossman 
Position/title: Manager of Code Support Programs 
Organization: BP A 
Address: P.O. Box 3621, M.S. RMRB, Portland, Oregon 97208 
Phone: 503-230-7516 

DATE: Jan. 11, 1988 
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NEW RESIDENTIAL PROGRAMS (RES/COM-g) 

PROGRAM TITLE: Tacoma's Early Adopter Program 

PROGRAM SPONSOR: Tacoma Energy Office and Bonneville Power Administration (BPA) 

PROGRAM OBJECTIVES: To demonstrate to the homebuilding industry in Tacoma 
what the proposed energy-efficient standards (Model Conservation Standards (MCS)) are, 
how to comply with them, and increase the industry's familiarity with them; and to 
obtain more accurate estimates of the average energy savings and incremental costs 
associated with the MCS. " 

APPROACH: In Novem ber 1983, the Tacoma City Council voted to become the 
first po'litical jurisdiction in the Pacific Northwest to adopt the Northwest Power Planning 
Council's MCS standards, which took effect in Tacoma on June I, 1984. MCS compliance 
was to be required as a condition for electric space-conditioning service. " 
Through changes in the City building code and in the plan review and inspection 
process, only those plans meeting the MCS for insulation, infiltration, glazing, 
andin the case of commercial buildings, lighting and HVAC, would be approved. 
An augmented inspection process would ensure compliance with the MCS.In May 1984, 
j"ustprior to the start of Mcs enforcement within" the city, the City Council 

"'directed its municipal electric utility (Tacoma City Light) to enforce the MCS in 
those portions of .its service area outside the Tacoma city limits in Pierce " 

. County. Enforcement there would be secured by requiring MCS compliance before 
electric service hookup. Thus, Tacoma's energy code program is a dual component 
project, which includes an energy code plus a service standard. 

To offset the costs assoCiated with the early adoption of the MCS, Tacoma obtained 
a series of grants from BPA to cover: Tacoma's incremental costs in changing its .. 
building permit and inspection processes to conform to the MCS; payment of incentives 
to local building contractors to offset some of their costs associated with learning 
new procedures and techniques and constructing more energy-efficient buildings; 
builder training; and new home marketing assistance. The city was also reimbursed 
for providing information and technical assistance to other jurisdictions 
considering early adoption of the MCSand for documenting its MCS experience. 
In addition, Tacoma was to be reimbursed for providing data intended for aSsessment 
of the cost of administering the program, constructing buildings to the new' 
standard, and comparing energy use to non-MCS buildings. BPA intended the grants 
to cover essentially all of Tacoma's incremental costs as an early adopter of 
the MCS and to help builders defray at least some of the costs associated with 
planning and building to the new standards. 

Builders were able to satisfy the MCS requirements through one of three different 
approaches: the component approach (each individual component of the building is specified, 
but tradeoffs between individual envelope components are permitted), the 
prescriptive approach (where specific insulation levels are specified, and 
where there are requirements for mechanical equipment efficiency, pipe and duct insulation, 
water heating, lighting, and glazing), and the energy budget approach (where builders 
are permitted to combine individual building components as long as the total 
calculated energy consumption does not exceed the MCS prescribed maximum). 

Having chosen a compliance path and satisfied the plan reviewers in the Tacoma 
Energy Office that the proposed building meets the new standards, the builder 
receives a building permit. The permit holder signs a plan correction form, agreeing 
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to meet the MCS specifications, and can then begin constr,uction of the structure. 
When the builder notifies the Buildings Division that t~e building is ready for 
the conventional inspections (i.e., foundation, frame, and final inspections, each 
composed of a series of subinspections), inspectors from the office perform ." 
onsite inspections of work in progress. The Energy Office also perrorms an energy 
inspection appropriate, to the stage of building completion. . 

After the final series of.inspections has. been successfully completed, a C~rtificate 
of Completion is issued, indicating that the, building is ready for occupancy. 
Upon issuance of the Certificate of Completion, the Energy Office calculates 
the incentive to be paid to thebuilder:for participating in the MCS program; the 
incentive is reduced each year. The incentive is paid on the basis of heated square 
footage (up to a maximum of 2,000 squarefeet), plus an additional $SOO to offset the 
cost of an air-to-air heat exchanger. 

TARGET BUILDING TYPES: New residential, new commercial, and major renovations 
and conversions to electric space heat 

KEY PARTICIPANTS: BPA, the City of Tacoma, building contractors, subcontractors, 
and the general public. 

HISTORY:·· 

Date of Implementation: June 1, 19S4 
Current Status: Continuing 
General Comments: The Pacific Northwest Electric Power Planning and Conservation 

Act of 19S0 (P.L. 96-501) established the Northwest Power Planning Council that 
adopted the MCS fo'r new residential and new commercial buildings in their 19S3 Power 
Plan. The MCS were designed to reduce electricity consumption in residential and 
commercial new construction and remodeled structures and were initially scheduled 
to be implemented on a regionwide level on January 1, 19S6. 

BPA's Code Adoption Demonstration Program (now called the Early Adopter Program, see 
writeup) supports adoption and implementation of energy-efficient residential . 
and commercial building codes that meet or exceed the MCS. Pilot programs, aimed at 
developing the skills and knowledge needed 'to effectively implement and enforce the MCS, 
are continuing through December 19S5. Under these programs, BPAprovides 
reimbursement to jurisdictions that adopt the MCS before January 1, 19S9, for 
the additional or incremental costs of enforcing these standards. In addition, 
financial incentives are provided through December 19S8 to consumers and/or 
builders within "early adopting" jurisdictions. These timelinesare being extended 
until Jan. 1, 1992. 

Tacoma is the fourth largest city in the Pacific Northwest with a population 
of approximately 160,000. 

; , 
MARKETING/PROMOTION METHODS: Unique to Tacoma's program is an emphasis 

on builder assistance through training and education programs, home marketing 
programs, and financial assistance programs. The City has conducted training 
seminars on energy-efficient construction techniques for the building industry. 
The City has alsoimplemented a marketing program to promote energy-efficient 
"Super Good Cents':homes to make.home buyers aware of the benefits of this 
kind of home. Finally, Tacoma has implemented a Financial Assistance Program 
that provides a cash payment to help builders defray the cost of meeting the . 
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stringentMCS standards. The financial assistance. component of the program will 
be phased out as builders become more efficient at meeting the MCSrequirements. 

MONITORING/EVALUATION: 
Two process evaluations and one impact evaluation of the program were conducted 
between 1984 and 1986. The purpose of the second process evaluation was to see 
how much had changed since the early stages of the program and to see which 
trends identified in the first evaluation persisted into the third year of the MCS. 
The impact evaluation estimated the normalized annual constirnptionof MCS and 
"Current Practice" homes and estimated the heating energy use for both groups of homes. 
MCS homes that were built and occupied prior to June 1985 constituted the initial 
experimental group of 127 homes. The control group consisted 0[.480 electrically heated 
residences built in the Tacoma City Light service area prior to June 1984.(when the 
MCS standards were adopted by Tacoma), but not before January 1983. Electricity 
records were gathered for both groups for the period from January 1985 to June 1986. 
A- household mail survey on energy use behavior, attitudes and demographic 
characteristics of MCS and Current Practice households was conducted (response rate 
of 75%). The final analysis data set consisted of 62 MCS and 312 Current Practice 
households. Further. analyses of .later single and multi-family homes will be completed 
by Aug. 1988. . 

Market pE:lnetration: Between June 1, 1984 and March 31, 1985 Tacoma issued 
a total of 315 MCS building permits, including 107 commercial and 208 residential 
permits. During the period October 1, 1984 through March 31, 1985, Pierce County 
issued 134 permits for structures covered by the MCS. Through June 30, 1986, 
Tacoma issued permits for 1,331 new residential. and commercial structures in the 
city and county, including more than 3,200 multi-family dwelling units. 
Although 375 of an estimated 500 residential builders in Tacoma and Pierce County 
have now participated in the Early Adopter Program, three~quarters of these had 
only built one MCS home. The hoped-for impact of builder learning on incremental 
costs may, therefore, take longer to achieve than earlier anticipated. 

Savings:, . 
• Energy: 5,000 kWh savings per year (18,400 kWh/year for MCS homes versus 

23,500 kWh/year for current practice homes); 42% heating savings 
(3.3 kWh/sq. ft.jyear for MCS versus 5.7 kWh/sq. ft./year for current practice) 

• Peak: IMW of space heating savings in new construction per year (estimated) 
• Dollars: 

Costs and cost-effectiveness:· Because of an increase in the average number 
of inspections per house, the incremental cost orMCS enforcement for new, 
single-family residences was estimated to increase from $134 to $192 between early 
1985 and mid-1986. In spite of the increased inspection time, the Energy Office 
enforcement budget changed very little, implying that inspectors and plan reviewers 
increased their productivity. Builders reported that the additional cost of 
constructing to the MCS was in the $3,000 to $4,000 per house range, or $1.50 to 

·$2.00 per square foot. ., . 
• Program administration: Approximately $6.2 million waspibvided by BP A. 

The totalMCS budget in Tacoma for calendar 1984 was.$373,687, of which 
approximately one-half went to program development costs (e.g., program start-up, : 
staffing, establishment of record-keeping routines, and equipment acquisition). 
The other'half of the budget was devoted to actual implementation and operation 
of the MCS in Tacoma, The Tacoma budget also covered the cost of the Energy Office 
operation at the Pierce County Buildings Division. 
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• Inceri tives:" • 
• Private investment: 

v 

CONTACTS: 

N,ame: 'Ken Keating 
, Position/title: Chief, Prograrp. Evalu~tion Section 

Organization: BP A , '. 
Address: P,O. Box 3621, M.S. RPEB, Portlarid, Oregon 97208 
Phone: 503-230-5857' , . 

DATE: Dec. 1, .1987 / June 24, 1988 
, , 

" 
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NEW RESIDENTIAL/COMMERCIAL PROGRAMS (RES/COM-lO) 

PROGRAM TITLE: Milton Keynes Energy Park Demonstration 

PROGRAM SPONSOR: Milton Keynes Development Corporation 

PROGRAM OBJECTIVES:'To enable residents and busine~s to benefit from reduced 
costs; provide residents and business with a range of modern information services; 
provide a high quality environment; create unique investment opportunities, ' 
increase energy awareness'; and promote energy efficiency. 

APPROACH: The Energy Park (300 acres) is part of a'new city (Milton Keynes), 
centrally located between London and Birmingham. The town's population is about 
138,000 and will increase to'more than 200,000 people by theehd of the century. 

, The Park will contain employment areas, housing, parkland, and a range 
of community facilities. It will eventually house 3,100 people with employment 
for about 2,000. A variety of housing is planned (1,000 housing units)for the 
Energy Park: housing for sale, plots for self-build; and housing in which tenants " 
buy a "share" of their house. All the houses will meet a predetermined energy 
performance standard, assessed at the design stage, using a microcomputer-based program, 
the specially developed Milton Keynes Energy Cost Index (MKECI). To be accepted for 
the Energy Park, a house will have to achieve a stanqard of at least 30% better than 
current,bullding regulations demand. ,. 

The Energy Park emphasizes a reducti~n in demand for energy rather than to 
pioneer new forms of energy supply, and to maintain energy efficiency by 
providing energy management services and by ensuring that people have access to 
information and advice. The demand for energy in the Energy Park will be reduced 
by: (1) energy-efficient local planning (making maximum use of solar energy and 
using the landscape td improve the local microclimate (e.g~, by using "shelter belts" 
to reduce wind speeds and the consequent heat loss from buildings)), ' .' 
(2) specifying energy performance standards (improved insulation and energy-efficient 
design), (3) encouraging the use of efficient heating systems, controls, plant, ' 
and appliances, and (4) specifying the most efficient equipment for industrial process. 

Thereare three phases in the residential development program. I~ Phase I, ' 
600 houses have been completed, designed to meet theenergy' performance standards. 
The designs of the buildings have been left to the developers, as long as they , 
meet the energy standards. About 50 energy-efficient homes, built by 32 private, 
developers, were displayed at an exhibition show village (Energy World) in 1986, and 
all have been sold and occupied. Housing developments in Phase I were intended to 
demonstrate the practical application of proven technology. ' 

In Phase II (starting 1987/88), over 20 different housing schemes are planned and are 
aimed at attracting a higher proportion of state-of-the-art and prototype energy-conscious 
designs. Thus, the Development Corporation will be taking a mQre active role in determining 
the design of low-energy homes, rather than relying on developers' designs. 
All housing developments in Phase II will be subject to the following additional 
energy policies: (1) the overall required st'andard of energy efficiency will be 
increased by improving the MKECI standard; (2) each house scheme will be 
required to make a specific contribution to the development of energy-efficient 
housing (this could either be a technology, such as a covered street scheme, or ' 
an overall approach, such as an innovative low-cost housing scheme); and (3) increased 
international participation will be sought from EEC and OECD countries. 
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Phase III is currently being planned to include a mixed commercial and·residential 
development adjacent to the lakeshore of Furzto:nLake. Consultants are studying the 
possibility of harnessing the ambient heat of the water for transfer into the environmental 
systems water in the buildings using heat pump technology. 

The energy performance standard has now been applied to the entire city of Milton 
Keynes, not just the Energy Park. The Development Corporation is now involved in 
developing supporting a national energy labeling system. 

A range of commercial and community facilities is planned: shops, a public 
house, a restaurant, schools, and meeting halls. The commercial development 
will cover one million square feet in an 80-acre employment area in the Park, 
and all commercial development will have to meet energy-efficiency standards. The 
first two commercial buildings are nearing completion and will achieve savings in 
energy costs of at least 40%. 

TARGET SECTORS: Developers, architects, other building professions, businessmen, 
consumers, homeowners, and educational groups (including school children). 

KEY PARTICIPANTS: Milton Keynes Development Corporation, private companies, 
UK government departments, local authorities, the energy utilities, the 
telecomm unic.ations authorities, architects, developers, manufactu,rers, and consumers. 

HISTORY: 

Date of Implementation: 1984 
Current Status: Continuing (part of a seven year program) 
General. Comments: The Energy Park is promoted by Milton Keynes Development 

Corporation which, together with other public authorities, accounts for 20% of the 
total investment in land, buildings, and infrastructure. The remainder (in excess of 
$240 million) is made up of private investment. 

MARKETING/PROMOTION METHODS: The Energy Pa;rk has been publicized at 
national conferences, through press conferences, and through a regular newsletter. 
There are regular UK ministerial visits and increasing numbers of international visitors. 

The Energy Park was launched in 1986 by the Prime Minister at the special "Energy World" 
exhibition. A showcase of 50 low-energy houses, the exhibition was attended by more 
than 70,000 people. Varying in size, price range and extent of innovation, 
the houses demonstrated different approaches to energy-conscious design. The show village 
enabled the energy utilities to demonstrate the most up-to-date applications of 
their fuels in houses; architects and developers to show people low-energy houses 
developed for Energy Park and elsewhere; and manufacturers to demonstrate products 
and appliances. 

The key project in the Energy Park will be the Energy Center which will be promoted as 
an international information, education, and recreation center. The Center will act as 
a focus for all activities in the Energy Park, providing management and business services 
and an administration base for companies based there. It will also promote understanding 
of all aspects.of energy and its efficient use. The Center will comprise a visitors and 
interpretation center, an exhibition area, a technical information center, and an education 
center. Practical demonstration, with "hands-on" exhibits for visitor participation, 
will be emphasized. 
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A new 'independent orga;nization, the National Energy Foundation, will be involved in 
the management of the Center. The Foundation has been established as a charitable 
trust tb promote energy awareness 'in the United Kingdom and carry out programs such. 
as national energy labeling and energy education. 

MONITORING/EVALUATION: 
A Monitoring Service has been established in the Energy Park. This service will 
provide information for government agencies concerned with promoting energy efficiency 
in buildings, assist the utilities in assessing the energy requirements of low-energy 
buildings, and provide a test bed for all interested parties to assess the performance and 
marketability of innovative products and services. 

Currently, information is being obtained from 200 houses; more houseswill,be monitored 
in Phase II. Fuel and building performance data (internal temperatures and'humidity) 
are collected using a specially designed Building Interface Unit located in each house. 
Every 24 hours these data are transferred to a Central Monitoring Office on the 
instruCtion of its computers. The data are transmitted along a dedicated cable network 
incorporated within the converitional telephone network. This information is supported 
by meteorological data from a site-based fully automated weather,station. 

The Monitoring Service is being used to provide data for anum ber of purposes for 
different clientsinchiding the government arid utilities. The data will be used, for 
example, to validate the Milton KeynesEnergy Cost Index, to assess fuel demand, and to 
examine the performance of electrically heated houses. 

Market penetration: About 600 ,houses and two commercial buildings are now 
completed in the Energy Park. The energy performance standard for houses has 
been extended to cover all new houses in Milton Keynes (approximately 2,500 house's ',' 
per year), The introduction of ari energy performance standard for houses is currently 
being considered by a n'umber of towns and planned new settlements in the Uhited'J<ingdom, 
based on the Energy Park demonstration.' .' , 

Savings: 
• Energy: At least 30% energ'y savings are expected in the houses, and in many 

cases up to 50% energy savings will be achieved.. For commercial buildings, 
the savings in energy costs are expected to be between 40% and 50%. 

• Peak: ' 
• Dollars: 

Costs 'and cost':effectiveness: 
• Program administration: 
• Incentives: None. 
• Private investment: More than $240 million. 

Discussion: 

,'1 

" 

The Energy Par k is seen as the focal point of energy efficiency activity in the Uni ted Kingdom ,r 
Fuller is pleased with the progress of the Energy Park so far. He'believes that to be successful, 
one must be single-minded and work with all interested groups (the public, developers, 
architects, etc.), and one cannot depend on the' help of government. Byfar, the largest 
impact of the program has been its scale. He knows of similar, smaller initiatives in other 
countries, but does not kn'ow of any program on the scale of the Energy Park. Another 
important feature of the Energy Park is that it is tangible to developers::they , 
can see the homes and discover that they were built without any real incremental 
costs and without the use of exotic technologies. 
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Housing developmen ts in Phase I weteillte,nded, to dem.6nstrate tliepractical application 
of.proven technology, and this aim has been achieved. These conventional houses 
have clearly demonstrated that low-energy houses. can ,be developed on a commercial 
basis, that residents like them, and that developers' can market them successfully. 

;, . ; " . i J , ~:.I .. ,~ . ' ; , 

RELATED PROGRAMS: Milton Keynes has conducted a Ii'umber of smaller energy 
conservation demonstration prograITls. 

REFERENCES: Milton Keynes Energy Park: Se'tti";'g New Standards in Energy 
Efficier:rcy, and Milton Keynes Energy World: An International Exhibition' 
of 50 Energy-Efficient Houses, Officz'al Guide, brochures prepared by Milton 
Keynes Dev'elopmen t Corporation; "In t~rnationi:dcen tre of energy efficiency planned," 
Energy Afanagement, Oct. 1986, monthly newsletter by theDepartment of Energy, England;. 
Milton Keynes, Energy Park News, No.1 (Nov. 1985), No.3 (March '1987), ' 
and No.4 (Dec. 1987); ,Milton KeYnes, "Housing in the Energy Park: Proposals for 
Phase .II," n.d .. 

CONTACTS: 

Name: Stephen Fuller " .', 
, Position/title: Project Director, Milton Keynes Energy Park 

Organization: Milton Keynes Development Corporation 
Address: Saxon COl}-rt, 502 Ave\mry Boulevard, Central' Milto~ Keynes 

MK93HS 
,ghone: Milton Keynes (0908) 692692 , 

DATE: Jan. 7, 1988/ June 8, 1988 

, . . 
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PROGRAM TITLE: Saint Paul Energy Park 
. _.1. . 

PROGRAM SPONSOR: City of St. Paul and Port Authority of the City of St. Paul 
, . ". . r ; . 

PROGRAM OBJECTNES: To be a model of an energy-efficient urban environment; to 
demonstrate the most innovative techniques and technologies of energy conservation 
in the design and operation of residential, commercial, institutional, and industrial 
facilities and to apply them', to contemporary urb~n activities; to provide a unique 'and 
attractive setting for both the development()f new b~sinesses and the expansjon of existing 
businesses, especially those d!~aling with energy issues; to create jobs throughc6mprehensive 

. programs of education, ~rainlng, and employee~support'services; to provide a"variety of: 
affordable, energy-efficierithousing options; to create a model urban development, 
integrated with existing environments, where 'p'eople can'live iIi clbse; proximity to 
their work and can minimize their dependence on automotive transportation; and to encourage 
innovation, creativity, and excellence in design in response to energy issues and contemporary 
urban social problems. ' 

APPROACH: The Saint Paul Energy Park is a 218-acre light industrial park: midway between 
downtown St. Paul and downtown Minneapolis. The Park contains a central heating and 
cooling system, a total working/living environment that includes 771 rental arid for sa.le 
housing units, a commercial complex with more tha.n'50 shops and boutiques and': four . 
major restaurants, a hotel, a medical clinic, multi-tenant office and light industrial 
buildings with space for sale or lease, and severalligh(industrialplants.Thebuildings' 
are designed with the latest in energy-saving devices and materials. The energy system 
supplies hot or chilled water produced by heat pumps from a central plant to all 
buildings in the Energy Park. Under the Master Plan, 28% of the Park's acreage 
will be devoted to housing (771 units), 38% to light industrial, and 20% to commercial 
buildings. 

The dominating element of the Energy Park is the Centrum, the most visible portion 
of the Park and containing the most diverse mix of uses. The Centrum comprises 
the Energy Technology Center (ETC) that provides rental space plus shared support facilities 
for embryonic energy-related companies. The objective of the ETC is to provide a 
supportive environment to serve as an incubator for the growth of new energy-related 
businesses and foster the development of innovation in energy conservation, production, 
and management. The ETC will include a greenhouse, model shops, library, conference 
rooms, and technical laboratories available for common use. In addition to providing 
educational and management tools for small businesses, the ETC will house job training 
facilities to aid the process of moving people into the jobs created in Energy Park. 
The Centrum will also contain a hotel and conference center, retail space, housing, 
the central energy production system, an energy interpretive center, and t.ransit. 

As of January 1, 1988, more than $250 million has been invested in the Energy Park, 
exclusive of infrastructure. Whe'n alIef the facilities now authorized or under 
construction are completed, Energy Park will employ 4,745 people. The Park is 95% 
completed. 

TARGET BUILDING TYPES: New residential, commercial, and industrial 

KEY PARTICIPANTS: City of St. Paul, Port Authority of St. Paul, and businesses. 
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HISTORY: 

Date of Implementation: 1980 
Current Status: Continuing 
General Comments: The Port Authority has the authority to acquire and develop 

land for industrial purposes and can develop anywhere within the City; it is the 
implementor of the Park. The implementation of Energy Park began with the Negotiated 
Investment Strategy (NIS), an effort at a new and creative urban policy initiated by 
the Carter Administration in the early 1980s. The NIS was to be a means of securing 
local, state, federal, and private investment in urban areas through a negotiation 
process. Three cities were chosen for the NIS experiment: St. Paul, Columbus (Ohio), and 
Gary (Indiana). St. Paul worked out agreements on three major investment areas, 
one of which was the Energy Park. 

MARKETING/PROMOTION METHODS: Promotional literature. 

MONITORING/EVALUATION: Energy use of Energy Park users will be monitored. 
Monthly bills are available. 

Market penetration: 

Savings: 
• Energy: 
• Peak: 
• Dollars: 

Costs and cost-effectiveness: 
• Program administration: 
• Incentives: 
• Private investment: 

. Discussion: The Energy Park is viewed as a success by its sponsors. 

RELATED PROGRAMS: The Milton Keynes Energy Park (see writeup). 

REFERENCES: Port Authority of the City of St. Paul, Annual Report 1986" 
St. Paul, Minn.; "Saint Paul Energy Park," brochure prepared by the Port 
Authority of the City of St. Paul; City of St. Paul and Port Authority of the City 
of St. Paul, The Energy Park Master Plan: Policies" St. Paul, Minn., 1981. 

CONTACTS: 

Name: Bill McGivern 
Position /title: Pu blic Relations Officer 
Organization: Port Authority of the City of Saint Paul 
Address: 1900 Amhoist Tower, 345 St. Peter St., St. Paul, Minn. 55102 
Phone: 612-224-5686 

DATE: Nov. 12, 1987 / June 1, 1988 
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