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Table 6-27. Keep Cool Cumulative Program Energy Savings 

Total 

1 Number of Bounties Paid 675 24,109 92,459 23,772 141,015 

2 Electric Energy (kWh) Savings per 
unit: "Retrofit" savings 209.39 189.68 212.55 214.28 -

3 Electric Energy (kWh) Savings per 
unit: "Replace on failure" savings1 23.50 20.64 39.60 41.40 -

4 Number of years of remaining useful 
life @ RAC turn-in 3.905 4.632 2.704 1.758 -

5 

Cumulative Energy 
(kWh Savings) per Year 

2000 141,338 - - - 141,338 

2001 141,338 4,572,995 - - 4,855,672 

2002 141,338 4,572,995 19,652,160 - 29,222,165 

2003 129,418 4,572,995 19,652,160 5,093,864 58,670,603 

2004 15,863 4,572,995 14,918,888 4,118,999 82,297,348 

Cumulative Energy (MWh) Savings to Date: 82,297 

1. Upon failure the only RAC units available for purchase are standard efficiency.  This reduces the potential savings because the 
baseline efficiency has improved compared to the replaced RAC.  Therefore, the kWh savings is the difference between the energy 
use of a standard efficiency model and an ENERGY STAR model. 

Note that the cumulative program energy savings for the years prior to the expiration of the RAC’s 
remaining useful life were calculated using Equation 6-1.  The energy savings for the year in which the 
RAC’s remaining useful life expired was calculated using Equation 6-2.  Lastly, the energy savings for 
the years after the expiration of the replaced RAC’s remaining useful life and until the expiration of the 
new RAC’s useful life are calculated using Equation 6-3. 

Equation 6-1. Years Prior to Expiration of the Replaced RAC’s Useful Life   

(Row 1) * (Row 2) = (Row 5) 

Equation 6-2. Year in which the Replaced RAC’s Useful Life Expired 

(Row 1) * [(Row 2 * (% of year prior to expiration)) + (Row 3 * (% of year after expiration))] = (Row 5) 

Equation 6-3. Years After Expiration of the Replaced RAC’s Useful Life   

(Row 1) * (Row 3) = (Row 5) 

Conclusions 

With the end of bounty payments to encourage replacement of inefficient RACs, the program has become 
mainly a marketing program known as Stay Cool. Further evaluation work to assess savings would be 
completed by the MCAC contractor, similar to the procedure used to estimate savings from the ENERGY 
STAR Products and Residential ENERGY STAR Marketing program.  
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6.3.3 Keep Cool Market Characterization, Market Assessment, and Causality (MCAC) 
Evaluation 

In 2003, the MCAC Team conducted a full evaluation of the residential appliance market, including air 
conditioners. Certain aspects of this evaluation were updated in 2004.  Aspects not updated are repeated 
from last year’s report in order to present cumulative evaluation information on this program.  Only the 
research and findings unique to the Keep Cool Program are presented here.  Refer to Section 6.2.3 for 
MCAC findings related to all ENERGY STAR® products, including data on the air conditioner market.  
Most of the information that has been updated is found in Section 6.2.3. 

Keep Cool MCAC Research Approach 

Primary data collection for the Keep Cool MCAC effort consisted of a consumer mail survey completed 
by more than 2,660 households, a Keep Cool participant telephone survey with 57 respondents randomly 
selected from the program database, and a non-participant survey with 69 respondents who bought a new 
appliance or lighting product (including air conditioners) which did not have an ENERGY STAR® label. 
In-store measurements and interviews were conducted with 19 non-participating retailers and 
manufacturers.  Staff and implementer surveys also addressed the Keep Cool Program.  Secondary data 
sources included participant retailer surveys and in-store measurements conducted by Aspen Systems, the 
program implementation contractor; market data from sources such as the Association for Home 
Appliance Manufacturers (AHAM); and other sources. Since the research and data collection for Keep 
Cool was closely related to the effort for ENERGY STAR® Products/Marketing, refer to Section 6.2.3 for 
more details on research approach. 

As noted in Section 6.2.3, the MCAC work included an over-sample on the CEE national ENERGY 
STAR survey conducted in Fall 2004.  These results are included in this section to the extent they pertain 
to Keep Cool or Stay Cool. 

Keep Cool Market Characterization Findings 

Key findings from the market characterization effort include the following.  For more information, see 
Section 6.2.3 of this report. 

• 	 More than 48% of households in New York (including Long Island) have at least one room air 
conditioner. 

• 	 The current market actors include consumers, retailers (both participant and non-participant), 
buying groups, distributors, and manufacturers.  The RAC and TTW units that consumers 
purchase move from manufacturer, to distributor, and often to either buying groups or corporate 
distribution centers before arriving at retail stores.  Consumers receive product information from 
the sales people, who in turn receive product information directly from manufacturer sales 
representatives or promotional materials.  

• 	 Major manufacturers for room air conditioners (nationally) are also listed in Section 6.2.3, with 
the largest being Fedders (25% market share), Electrolux/Frigidaire (19%), LG Electronics 
(15%), Whirlpool (15%), and Goodman (12%). 

• 	 Many retailers report that buying groups and corporate headquarters make advertising decisions.   

• 	 Nearly 58% of consumers in the New York Energy $martSM area who bought room air 
conditioners in the last two years purchased them at big box retailers. 

• 	 Nearly 92% of consumers in the New York Energy $martSM area who bought a room air 
conditioner in the last two years said someone in the home bought it.  Only 1.7% said their 
landlord purchased the air conditioner. Another 5% said a builder or contractor bought the room 
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air conditioner on their behalf. These figures include both Keep Cool participants and non
participants. 

Keep Cool Market Assessment Findings 

Awareness and Knowledge 

As noted in Section 6.2.3, the MCAC work included an over-sample on the CEE national ENERGY 
STAR survey conducted in Fall 2004.  These results are included in this section to the extent they pertain 
to Keep Cool or Stay Cool. 

Consumer awareness of the Keep Cool Program declined through the summer 2003 campaign.18  Both 
pre-campaign awareness (in the spring) and post campaign results (in the fall) were tracked.  In 
September of 2003, about 28% of respondents were aware of the Keep Cool Program, which represents a 
6-point decrease from March of 2003.  For people in the 25-54 year old cohort (target audience), 
awareness of the Keep Cool Program before the summer advertising campaign of 2002-2003 increased by 
8%, while post-marketing awareness decreased from 2002-2003.19  Awareness of both the Keep Cool 
Program and the Tips are shown below in Table 6-28.  

Table 6-28. Pre and Post Awareness of Keep Cool Program and Tips Campaigns  

Post-03 

(age 25-54) 
Awareness of Keep Cool Program 26% 46% 34% 28% 

Awareness of Energy Saving Tips 65% 74% 70% 74% 

Source: DDB Bass and Howes, Marketing Report, 2003. 

The decrease in awareness of the Keep Cool program noted in the Table 6-28 pre-2003 and post-2003 
results may be attributable, as suggested by DDB Bass and Howes, to a combination of the heavy reliance 
on word of mouth for program promotion and a significant decrease in the bounty amount that was 
offered in 2003 compared to 2002.  Both of these were intentional changes to the program design, so the 
results are not surprising. Additionally, DDB Bass and Howes state that “decreases in awareness may 
also be related to lack of program name advertising and related name recognition, i.e. residents are 
participating in the program but don’t know what it’s called.”20  In addition, the marketing did not 
emphasize the bounty, it emphasized the tips. 

The 2004 MCAC telephone survey of residents that purchased key ENERGY STAR® appliances and 
lighting equipment also requested information on the recall of Keep Cool Bounty and Tips 
advertisements, and about recall of specific Keep Cool Tips.  The responses are not representative of the 
entire population, but rather, represent those who purchased appliances.  These data are summarized in 
Table 6-29. For example, in row 1 of the table, 22% of respondents who purchased appliances also recall 
seeing the Keep Cool Bounty ad, and 17% of those consumers saw the ad on TV, 38% saw the ad in the 
newspaper, etc. Those that had heard tips were also asked which tips they remembered.    

• 26% recalled “use a programmable thermostat or timer” 

• Eight percent recalled “buy ENERGY STAR® when you are shopping for appliances” 

• Four percent recalled “shift clothes washer / dishwasher use to evenings or weekends” 

18 DDB Bass and Howes, Marketing Report, NYSERDA, 2003. 
19 DDB Bass and Howes, Marketing Report, NYSERDA, 2003. 
20 DDB Bass and Howes, Marketing Report, NYSERDA, 2003. 
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• 	 82% recalled another tip, mostly: replacing bulbs with efficient ones and turning off lights when 
not in use, insulating the home, closing off rooms, wrapping water heaters, and insulating 
windows (drapes, plastic, or replacement). 

Table 6-29. Keep Cool Bounty or Keep Cool Tips Advertisements (Multiple Responses Allowed) 
-

Other 

Of the 22% that recall seeing 
Keep Cool Bounty ad, % 
that saw it…a 

22% 37% 14% 2% 6% 8% 3% 17% 

Of the 69% that recall seeing 
Keep Cool tips, % that saw 
it…b 

41% 19% 2% 12% 12% 6% 1% 34% 

Awareness of Energy Saving 
Tips Pre-Advertising 2002 
(DDB Bass and Howes) 

34% 26%c n/a n/a c 9% 10% n/a 41% 

Awareness of Energy Saving 
Tips Post-Advertising 2002 
(DDB Bass and Howes) 

32% 23% c n/a n/a c 14% 10% n/a 41% 

Awareness of Energy Saving 
Tips Pre-Advertising 2003 
(DDB Bass and Howes) 

36% 22% c n/a n/a c 10% 9% n/a 41% 

Awareness of Energy Saving 
Tips Post-Advertising 2003 
(DDB Bass and Howes) 

39% 23% c n/a n/a c 10% 10% n/a 37% 

Data in the first two rows of this table collected from MCAC Residential Telephone Survey Dec 2003 question C6.  Total 
responses = 63. 
a. 24% of those respondents that had not purchased ENERGY STAR® measures recalled seeing Keep Cool Bounty 
Advertisements. 
b. 65% of those respondents that had not purchased ENERGY STAR® measures recalled seeing information on Keep Cool 
Tips. 
c. The DDB Bass and Howes survey combined newspaper and magazine responses, so the data are combined. 

One measure of the effectiveness of an awareness campaign is to gauge the unaided recall of topics being 
promoted before and after the campaign.  Results from the 2002 and 200321 DDB Bass and Howes 
surveys provided pre and post campaign data on the level of unaided recall of energy savings tips.  Table 
6-30 provides the results for surveys conducted both before and after the 2002 and 2003 Keep Cool Tips 
campaigns. 

One of the key changes seen is an increase in turning off lights when vacating a room (although this was 
not one of the Program’s primary tips).  The 2003 survey data indicates that overall results were mixed, 
with six tips showing a slight increase in recall, three tips showing a slight decrease in recall, and three 
tips showing no change in unaided recall.  Several of the changes seen could be due to the awareness and 
advertising efforts of other New York Energy $martSM programs. 

21 DDB Bass and Howes, New York Energy Report on Pre-Advertising Test 2003, NYSERDA, April 28, 2003. 
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Table 6-30. Unaided Recall of Energy Saving Tips (for Those Aware) 

Post-03 

Turn off lights when leaving room 37% 43% 39% 46% 

Re-insulation of house 11% 1% 15% 19% 

Install timers / programmable thermostats 15% 22% 20% 19% 

Reducing temperature of water heater 11% 10% 9% 11% 

Buy appliances labeled with ENERGY STAR® 7% 8% 14% 14% 

Use appliances during off peak hours 16% 27% 19% 20% 

Install insulated / energy savings windows 16% 11% 5% 4% 

Energy saving light bulbs 7% 6% 11% 11% 

Buy energy efficient appliances 7% 2% 5% 6% 

Close door / windows / blinds / drapes 7% 9% 5% 4% 

Appropriate usage of water 9% 9% 4% 8% 

Being more efficient with appliances 6% 9% 2% 2% 

Source: DDB Bass and Howes, New York Energy Report on Pre-Advertising Test  and Post Advertising Test, NYSERDA, 
2002 and 2003. 

Some other notable findings regarding knowledge and awareness include: 

• 	 Of the consumers surveyed who purchased an ENERGY STAR® unit, 37% reported that the 
Keep Cool bounty was very important in their purchases.22  About 37% also reported that they 
would have purchased an ENERGY STAR® model if no bounty had been offered.  However, this 
does not mean the old room air conditioner would have been surrendered.  Furthermore, this does 
not indicate whether the consumer was impacted by the general awareness efforts or the tips.  

• 	 Radio advertising continues to generate the greatest number of impressions, with an average cost 
of $0.008 / impression.  Of all advertising media employed, the number of online impressions 
showed the greatest increase at almost 16%.  Online impressions are also the least expensive, 
costing approximately $0.006 per impression.  However, on-line ads reach a more limited target 
audience than radio, which is a consideration in this comparison. 

• 	 The number of Keep Cool consumer bounties paid in 2003 dropped by 75% from levels reported 
in 2002, while the value of Keep Cool bounties paid in 2003 decreased by 89% from 2002 levels.  
This is due to an intentional program design change that decreased the net number of bounties 
paid, and reduced by 54% in the average value of bounties paid.  Of the net $9.6 million in 
bounties paid, approximately 73% have been paid within the Con Edison service area.  
Respondents from the Con Edison area were the least aware of the ENERGY STAR® logo. 

• 	 In the 2004 CEE national ENERGY STAR survey and the corresponding New York over-sample,   
New York customers were more likely (61% in NY versus 38% nationally) to associate room air 
conditioners with the label, perhaps as a result of the Stay Cool Program. 

Product/Service Availability and Practices 

Retailer participation and stocking practices are important indicators of the impacts of the Keep Cool 

22 MCAC Residential Mail Survey, 2003. 
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program.  Table 6-31 provides a summary of Keep Cool retailer participation from 2000 through 2003. 

Table 6-31. Retailer Participation (Through Year-End 2003) 

2003 

Retailer and Drop-off Site NA NA 135 188 

Retailer - collecting units from customers only NA NA 303 168 

Retailer - not collecting units NA NA 158 191 

Drop off Site only NA NA 12 3 

Total # of retailers participating in Keep Cool Program 55 425 598 547 

Source: NYSERDA Quarterly Tracking Report (December 2003) and Keep Cool Status Reports.  Only totals were available 
for 2000 and 2001. 

The participation of eligible appliance retailers grew from 2000-2002 when it peaked at 598 retailers in 
2002. Retailer participation dropped about 9% in 2003 to 547 retailers.  Retailers participating in at least 
one New York Energy $martSM Program represent about 80%-90% of appliance retailers in New York 
in 2003.23 

Market Shares and Sales 

As noted earlier in Section 6.2.3, consumer-reported market share of ENERGY STAR® room air 
conditioners has increased from 9.5% in 1999 to more than 33% at the end of 2003.  In addition to this 
information, Keep Cool Program sales data indicates the program is having an influence in the market 
place. Table 6-32 shows the increase in ENERGY STAR® units sold each year of the program by retail 
partners. Aspen Systems Corporation (the Keep Cool implementation contractor) has collected sales data 
from participating retail partners since 1999.  These data, while possibly useful in examining trends, have 
several limitations.  Specifically, the data from retail partners was available initially only from those that 
chose to provide it (this is now a program requirement).  Although reporting has become more consistent 
and robust, the number of partner retailers reporting changes somewhat quarter-to-quarter, and there is not 
a consistent time series.  Furthermore, the exact number or share of large vs. small retailers in the pool of 
those reporting each quarter is not static. Given these considerations, Table 6-32 presents the retail 
partner market share figures that can be used as a point of reference.  With the exception of 200124, the 
percentage of ENERGY STAR® units sold by these retailers has increased each year and for 2003 is 72%. 

23 This figure is based on screening calls to identify the share of retail outlets that were deemed “eligible” from a purchased 
database of retailers from InfoUSA. As part of a process to try to identify eligible retailers to visit for the non-participant retailer 
on-site survey, over 500 calls were made.  The results of these calls were used to develop a very rough estimate of the percent of 
firms that were already participating.   
24 At which time there was a standards change. 
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Table 6-32. 	 Number of ENERGY STAR® Room Air Conditioner Units Sold By Participating Retailers 
(Through Year-End 2003) 

2003 

ENERGY STAR® Units 19 26,221 59,444 137,817 75,483 

All Units 86 61,848 245,725 382,825 105,001 

% of Units sold that are 
ENERGY STAR® 22% 42% 24% 36% 72% 

Source: 1999 to 2002 data is from the NYSERDA Sales Tracking Data from NYSERDA, Data exported 9/03.    

Another important component of the program is collecting the old units for proper recycling.  Table 6-33 
shows the number of room air conditioners and through the wall air conditioners surrendered (per the 
program records).  Participation peaked in 2002, and then declined in 2003 due to intentional program 
design changes (i.e., a reduction in the amount of the bounty from $75 to $35, and an emphasis on 
advertising the energy savings tips instead of the bounty part of the program). 

Table 6-33. 	 Keep Cool Bounty Program — Number of Room Air Conditioning Units Surrendered 
Statewide (Through Year-End 2003) 

Total 

Number of RACs and TTW 
units surrendered 

721 41,028 175,512 50,620 267,881 

Source: NYSERDA, Keep Cool Program Status Reports 2000, 2001, 2002, and 2003. 

Pricing and Incremental Cost and Non-Energy Benefits 

Pricing and incremental cost findings and non-energy benefit results for ENERGY STAR® appliances, 
including RACs, were presented earlier in Section 6.2.3 and are not repeated here. 

Keep Cool Causality/Attribution Findings 

This section addresses the results of the various data collection efforts to assess the net energy impacts 
that are attributable to the Keep Cool Program.  The attribution analysis relied upon survey questions 
asked of program staff and implementers, program participants, and non-participants to derive an estimate 
of the net savings attributable to the program.  Net program energy savings are estimated by subtracting 
out the effect of freeriders and adding in the effects of various types of spillover.   

For the Keep Cool Program, a freerider is a participant who purchased a new ENERGY STAR® room air 
conditioner and received the bounty payment but would have purchased the new ENERGY STAR® unit 
without the program inducement (the bounty and the advertising of ENERGY STAR®). Based on this 
first-time analysis conducted by the MCAC team, Keep Cool Program freeridership is estimated at 18%, 
resulting in a net factor of 0.82. This value is a weighted average of freeridership rates provided by 
respondents to the participant and staff surveys.   

Spillover can occur by way of Keep Cool participants undertaking additional energy efficiency actions on 
their own because of the program, or non-participants deciding to take energy efficiency actions as a 
result of hearing about the program or the benefits of buying ENERGY STAR®. Non-participant 
spillover is sometimes referred to as the free driver effect.  The estimated spillover from the Keep Cool 
Program is 15%, giving a market effects factor of 1.15.  However, it should be noted that spillover from 
Keep Cool could be substantially higher since about 300,000 ENERGY STAR® room air conditioners are 
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being credited to the ENERGY STAR® Products Program described earlier, and it is difficult to separate 
out impacts to specific programs.  The net savings for Keep Cool are provided in Table 6-34. 

Table 6-34. 	 Keep Cool Program Net-to-Gross Ratio and Net Savings Estimate (Cumulative Annual 
Through Year-End 2004) 

Net Savings 

MWh/year 
29,460 1.0 29,460 

0.82 
(0.44-0.94) 

1.15 
(1.1-1.3) 

0.94 
(0.79-1.34) 

27,780 

MW On 
Peak 50.5 1.0 50.5 

0.82 
(0.44-0.94) 

1.15 
(1.1-1.3) 

0.94 
(0.79-1.34) 

47.6 

Note: Savings estimates shown in this table do not overlap with estimates shown for the ENERGY STAR Products and 
Marketing Program. 

Although not a part of the MCAC Team’s review this year, a separate study, conducted by DDB Bass and 
Howes, found that the percentage of residents in the New York Energy $martK territory who shift their 
laundry and dishwashing tasks to off-peak hours has grown steadily between 2002 and 2004 due to the 
Keep Cool and Stay Cool marketing campaigns, increasing from 42% to 90% for laundry and 57% to 
84% for dishwashing. These activities have resulted in an average hourly load shift of over 100 MW.25 

Keep Cool Evaluation Related Suggestions 

The MCAC Team’s findings have led to the following evaluation related suggestions: 

• 	 Further research could assess whether the Keep Cool Program advertising and tips increased 
room air conditioner purchases relative to naturally occurring rates. 

• 	 Further research could assess the importance and extent of positive retailer and consumer word
of-mouth marketing per the intermediate and long term outcomes of the logic model. 

6.4 	 NEW YORK ENERGY STAR LABELED HOMES 

Program Synopsis 

The New York ENERGY STAR Labeled Homes (NYESLH) Program works to expand on the EPA’s 
ENERGY STAR Labeled Homes Program.  The program provides technical assistance and incentives to 
homebuilders who construct or substantially renovate homes that use 30% less energy than homes built to 
the Model Energy Code of 1993.  Increases in home energy efficiency are realized from a variety of 
measures that include: 

• 	 Reduced air infiltration 

• 	 Better sealed ducts 

• 	 Increased levels of insulation 

25 These estimates were derived from the 2002, 2003, and 2004 DDB Bass and Howes pre- and post-campaign surveys.  The 
derivation of the 2002 results is detailed in: GDS Associates, Inc. and Megdal and Associates, Assessment of Electric Load 
Impacts from the Keep Cool Advertising Campaign, NYSERDA, March 10, 2003. 
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• High performance windows and doors 

• Energy efficient Heating, Ventilation and Air Conditioning (HVAC) systems 

• Ventilation systems  

• Energy efficient appliances and lighting equipment26 

Homes that meet strict design and testing criteria earn the right to display the ENERGY STAR label.  

The program design and implementation contractor was selected in February 2000.  The first ENERGY 
STAR Labeled Home was built in April 2001.  By December 2004, over 4,950 homes had been built and 
labeled. 

Each home in the program must be rated following construction.  The Home Energy Rating System27 

(HERS) assigns a score to each home that indicates its energy use relative to a home constructed to meet 
the Model Energy Code (MEC) of 1993.  A home just meeting MEC 93 will have a HERS score of 80; 
each 5% reduction in energy use earns the house an additional point.  To be eligible for the ENERGY 
STAR label, the home must use 30% less energy than a home built to MEC 93, which is equivalent to a 
HERS score of 86. ENERGY STAR labeled homes must also achieve an additional 450 KWh savings 
from compact fluorescent fixtures, refrigerators, dishwashers, clothes washers, and ECM28 furnace fans; 
these requirements effectively increase the required HERS score to 87 or 88. 

Before each home is labeled ENERGY STAR, a certified HERS rater verifies its energy performance.  
This independent third-party verification ensures that the home complies with program guidelines.  The 
HERS rating process includes analysis of the home’s plans and at least one on-site inspection.  Plan 
review identifies orientation, shading area, proposed annual fuel utilization efficiency (AFUE) and 
seasonal energy efficiency ratings (SEER), and insulation levels.  The on-site inspection includes a 
blower door test and a duct test. This information is used to derive the HERS score and estimated energy 
costs for that home.  

NYSERDA tracks all homes in the program and maintains a database of participants.  The database 
includes the home address, builder, construction year, appliance inventory, and HERS score.  

Stemming from the difficulty HERS raters had in maintaining successful businesses because of low 
volume, NYSERDA developed and promulgated a business model involving HERS raters also serving as 
contractors in the Home Performance with ENERGY STAR program.  M&V found that builders were 
achieving compliance with ENERGY STAR by putting in more efficient heating systems rather than by 
putting in better insulation; accordingly, on January 1, 2004 NYSERDA implemented new performance 
requirements for air tightness and duct sealing.   

A challenge in the future may stem from current success: what to do as market share increases.  Program 
staff plans to decrease per-home direct incentives over time, and proportionately increase administrative 
and marketing costs, in order to prevent program costs from getting out of control.  In addition, they plan 
to increase the energy-efficiency requirements for of ENERGY STAR® Labeled Homes as the efficiency 
of other homes increases; this will ensure that the program continues to achieve savings, and will also 
keep the value of the label from being diluted by becoming too commonplace.  

26 A minimum of 300 kWh of annual energy savings compared to standard efficiency equipment is required under the program 

for appliances and lighting equipment. This requirement was raised to 450 kWh for 2004.
 
27 Developed by the Home Energy Rating System Council. 

28 Electrically commutated motor, a type of variable speed drive.  
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Program Accomplishments 

The accomplishments of the ENERGY STAR Labeled Homes Program, as summarized in Table 6-35, 
include increasing awareness and understanding, increasing availability, and increasing the market 
penetration of ENERGY STAR labeled homes. 

Table 6-35. New York ENERGY STAR Labeled Homes Program Accomplishments 
Accomplishment 

Awareness and 
Understanding 

11% of all householders have seen the ENERGY STAR label on a new home and 52% of recent 
home buyers wre aware of ENERGY STAR homes 

Perceived Value 74% of participating new home buyers agree that ENERGY STAR homes are higher quality than 
standard homes 

75% of participating home buyers are very satisfied with their homes 

89% of home buyers believe they are saving money on their energy bills 

Consumers perceive annual non-energy benefits approximately equivalent to the value of the energy 
savings for ENERGY STAR Labeled Homes 

Availability Participating builders rate ENERGY STAR components as more available, compared to two years 
ago 

Market penetration Proportion of new homes that are ENERGY STAR labeled represent 8% of single family housing 
starts in 2002 and 9% in 2003 

Number of ENERGY STAR products installed in participating homes increased from: 
6 in 2001 to 368 in 2003 for refrigerators 
6 in 2001 to 977 in 2003 for dishwashers 
4 in 2001 to 178 in 2003 for clothes washers 
242 in 2001 to 10,029 in 2003 for light fixtures 

Energy and demand 
savings 

NYSERDA program estimate of electric energy savings: 2,264 MWh/yr times Realization Rate of 
1.13 times Net-to-Gross Ratio of 1.16 equals Cumulative Annual Electricity Savings through 2004: 
2,972 MWh/yr 

NYSERDA program estimate of summer peak demand savings: 0.6 MW times Realization Rate of 
1.77 times Net-to-Gross Ratio of 1.16 equals Cumulative Annual Demand Savings through 2004: 1.2 
MW 

NYSERDA program estimate of fuel savings: 149,923 MMBtu/yr Times Realization Rate of 1.00 
times Net-to-Gross Ratio of 1.16 equals Cumulative Annual Fuel Savings through 2004: 174,964 
MMBtu/yr 

Summary of Recommendations 

Recommendations from the program evaluators concerning the New York ENERGY STAR Labeled 
Homes Program have included the following: 

• 	 Use findings from the analysis of non-energy benefits to market the program and ENERGY 
STAR homes.  Program staff says non-energy benefits are central to NYESLH marketing. 

• 	 Consider training and outreach efforts aimed at the real estate profession.  Alternatively, research 
might be conducted to determine how these professionals are interacting with builders and in the 
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market where NYESLHs are being sold.  This could be designed to assess the need and potential 
of designing a smaller program element to educate these professionals. 

• 	 Consider more localized and in-person outreach approaches to gather input about potential and 
adopted program changes with builders and raters.  For instance, the NYESLH Program could 
sponsor regular working breakfasts in areas where the program is most active.  Meetings to 
discuss potential program changes should be held well enough in advance to allow for meaningful 
negotiation. 

• 	 Consider providing “business” development services for raters, including guidance on how to 
avoid perceived or real conflict of interest situations. 

All involved with the program would like to know how well the homes are actually performing in terms 
of energy use.  This type of information would help builders market their homes, reassure implementers 
and raters that goals are being met, and reinforce the value of the ENERGY STAR label among home 
buyers.  Factor research into the program budget that will provide reliable estimates of energy and cost 
savings in ENERGY STAR labeled homes compared to non-ENERGY STAR labeled homes in New 
York Energy $martSM territory.  

6.4.1 	 New York ENERGY STAR® Labeled Homes Program Theory and Logic 

This section is based on development of a full theory and logic model for the New York ENERGY STAR 
Labeled Homes (NYESLH) Program. 

New York ENERGY STAR® Labeled Homes Program Activities 

The NYESLH Program relies upon several tools to achieve its market transformation goals, including: 

• 	 Recruiting and training activities – Provides the basis for a long-term market transformation 
program infrastructure supported by trained builders and raters. 

• 	 Marketing and advertising – Provides the impetus and support for consumer demand and occurs 
directly and with co-op advertising efforts. 

• 	 Incentives – Encourages initial builder participation and will be withdrawn as consumer demand 
grows and builders recognize building these types of homes (NYESLH) can be made profitable. 

• 	 Quality control – Reinforces the training and ensures the NYESLH Program and ENERGY 
STAR label remain symbols of excellence and high quality to ensure positive word-of-mouth and 
movement in the market.  

Recruiting and Training Activities 

Conservation Services Group, Inc. (CSG) is the program implementation contractor for the program 
(CSG also implements the Home Performance with ENERGY STAR initiative due to implementation 
efficiencies). CSG is tasked with recruiting builders and raters, as well as increasing consumer demand 
through a multi-media marketing campaign. 

The New York State Builders Association (NYSBA), under contract to the program, recruits and trains 
builders, processes the incentives to builders, and supports development of the relationship with the 
HERS raters on behalf of builders and the program.  NYSBA’s work is coordinated with the other 
program activities through the program implementation contract held by CSG.  NYSBA also coordinates 
data collection. 

The program provides training incentives for HERS training.  The Residential Energy Services Network 
(RESNET) is the network of nationally-accredited HERS providers.  The Onondaga-Cortland-Madison 
Board of Cooperative Education Services (OCM BOCES) does the training of HERS raters in New York.  
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Participants pay for the training up-front and are reimbursed by NYSERDA upon completion.  The 
training includes learning the appropriate measurements to undertake and how to develop the HERS 
rating, based upon RESNET and Northeast HERS Alliance requirements, but also includes training on 
combustion safety, ventilation, and the lighting and appliance requirements of the program.  

Marketing and Advertising 

CSG Marketing (under separate contract) is the marketing contractor for the NYESLH Program.  The 
focus of the advertising campaign is to increase consumer demand for New York ENERGY STAR 
labeled homes.  Campaigns promoting ENERGY STAR lighting and appliances also help increase 
installation of this equipment into NYESLHs.  The NYESLH Program also provides co-op advertising 
incentives of 25% with a cap of $10,000 per region of the state up to a total of $50,000.  However, the 
builder can add $5,000 to their advertising cap for every 10 NYESLHs built. 

CSG also conducts outreach efforts including participation in home shows, local events, public relations, 
and grass root efforts. There is also a toll-free call center and database to handle and track customer 
inquiries. 

Incentives 

Incentives are processed by NYSBA and paid to builders to construct the NYESLHs.  The builder uses 
the incentives to offset any extra cost of building the home and pay for rating services.  These incentives 
are $850 per certified home.  (In the earlier years of the program, builder incentives were $1,000 and 
there was an initial customer incentive of $500 for all NYESLH purchasers.)  Model and display homes 
are required to meet a higher 600 kWh annual savings (rather than the current 450 kWh) but then are also 
able to earn additional incentives to cover marketing and advertising costs for display homes and interest, 
marketing, and advertising for model homes. 

The NYESLH Program is designed to help prepare the market for achievement of key market 
transformation goals.  To do this, the program requires builders to pay up-front for the raters’ services.  
Builders are then reimbursed through NYESLH Program incentives for some of these costs.  This 
approach is different than many new home programs that directly pay for the raters’ services.  By having 
the builders pay these costs from the beginning, proper price signals are communicated so that the 
builders (a key market actor group) directly see the costs and the benefits associated with obtaining a 
HERS rating. This approach also allows the program to more effectively reduce builder incentives over 
time as the market matures (i.e., as market demand for HERS services grows to contribute to builder 
profitability for building and selling to the NYESLH standard).  In addition, this approach allows for a 
smooth transition to a transformed market where builders pay the full cost of the ENERGY STAR 
certification process. Homebuyers whose income is at or below 80% of the state median are eligible for a 
$500 incentive (previously, this incentive was $1,000). 

Quality Control 

CSG manages the quality assurance/quality control (QA/QC) effort for the program.  This includes 
sampling 15% of NYESLHs in each target market within 30 days of the completed construction and 
rating to inspect builder performance and HERS rating performance.  There is a de-listing and de
certification process for builders, contractors, and HERS raters whose work does not meet program 
standards. The QA/QC efforts also include a survey of builders and home buyers. 

New York ENERGY STAR Labeled Homes Barriers 

There are significant cost-effective opportunities for building, selling, and purchasing energy-efficient 
new homes.  The New York Energy $martSM effort is investing in the NYESLH Program to transform 
the market for new homes to realize these opportunities.  The vision is for customers to demand 
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ENERGY STAR new homes with ENERGY STAR lighting and appliances while a vibrant market of 
builders and raters who build, promote, and sell these more efficient products will supply quality 
NYESLHs. The investments are being made to reduce or overcome market barriers in the short term in a 
manner that permanently erodes the market barriers until, over time, they are eliminated.  Table 6-36 
provides a list of the market barriers in this market, grouped by supply (S), demand (D) and market 
infrastructure (M) areas. Associated market actors within each grouping are also presented.  Each barrier 
has been coded (S1, M1, D1, D2, etc.) for mapping to specific outcomes and measurement indicators 
presented later in this program logic model write-up.  Sequence does not represent a rank ordering. 

Table 6-36. NYESLH Program Market Barriers and Market Actors 

Market Actors 

Supply side 
(upstream actors) 

S1. Real time prices for electricity not being offered (cost of 
equipment installation and transaction costs for infrastructure 
change) 

Utilities 
Builders 
ESCOs 

Market M1. Builders do not regard energy efficiency as a value-added Builders 
infrastructure / 
policy (midstream 
actors) 

measure 
M2. Lack of builder awareness concerning ENERGY STAR 
homes and their benefits 

HERS providers 
HERS Raters 

M3. Builders lack information on how to build New York 
ENERGY STAR homes 
M4. Builders lack experience building New York ENERGY 
STAR homes and to do so affordably 
M5. Builders lack knowledge and experience in selling 
NYESLHs and to do so profitably 
M6. A supply of qualified HERS raters is not available to 
builders to certify NYESLHs 
M7. Lack of demand for HERS raters by builders means this is 
not a profitable occupation 
M8. Lack of high-efficiency equipment and parts for repair 
M9. Lack of technicians who can fix the equipment 

Demand side D1. Lack of awareness of ENERGY STAR homes and their New home and potential 
(downstream benefits new home buyers 
actors) D2. Lack of consumer information on energy efficiency in new 

construction 
D3. Lack of consumer awareness of ENERGY STAR lighting 
and appliances and their benefits 
D4. Lack of consumer awareness of need, and how to obtain, 
healthy indoor air quality in a new home 

New York ENERGY STAR Labeled Homes Logic Model 

Figure 6-6 illustrates the program logic at a relatively high level in diagram form.  This diagram is based 
mainly on key activities and logic elements derived from an initial meeting with program staff and a 
careful review of NYSERDA’s NYESLH documents and related program implementation details.  The 
diagram has then been modified based on feedback received through a workshop with NYSERDA staff to 
help better define specific elements and logic flow.  In the diagram, program activities, outputs, and short, 
intermediate and long-term outcomes are denoted within text boxes, and general program inputs and 
potential external influences are also noted. 
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New York ENERGY STAR Labeled Homes Program Indicators 

The following is a preliminary list of activities and measurement indicators that can be used for program 
tracking and to monitor market baselines, progress, and causality.  These indicators have been derived to 
allow for measurement of each output and outcome identified in the logic model diagram.  Table 6-37 
presents potential indicators for program outputs (e.g., direct/measurable results from NYSERDA 
activities and its implementation contractors’ services, products, and training/support being provided to 
targeted customers or market actors).  Table 6-38 suggests short-, intermediate-, and long-term program 
outcome indicators (e.g., anticipated benefits or market changes that may result over time from program 
activities). Potential options for data collection to measure these indicators are also presented in Table 
6-38. Assessment with market research to-date, process evaluation, prior evaluation, and within 
evaluation planning could be used to determine which indicators are best measured when, and how best to 
operationalize them as part of designing the evaluation plan.  Where appropriate, the market barriers 
identified in Table 6-36 are noted next to outcomes in Table 6-38 where this outcome would be indicative 
that the barrier has been significantly reduced.  This does not, however, mean that reducing this (these) 
barrier(s) is sufficient to guarantee this outcome, only that it is one of the necessary conditions.  In other 
words, reduction of the identified barrier is a necessary but not sufficient condition to obtain the outcome 
specified. 

Table 6-37. New York ENERGY STAR Labeled Homes Program Outputs 
Output Indicators 

Recruiting and Training Activities 

HERS raters 

Participating builders 

Numbers of HERS raters, number of rating training sessions, effectiveness of HERS training 
sessions, quality of HERS raters  

Numbers of participating builders, depth of participation (percent of these builders’ 
businesses), number of builder trainings, number of builders trained on building NYESLHs, 
effectiveness of builder training 

Marketing and Advertising  

Participating builders 

Co-op advertising 

Consumer advertising 

Numbers of participating builders, depth of participation (percent of these builders’ 
businesses) 

Numbers and expenditures on co-op advertising, content ratings of participating builders’ 
advertising 
Number of ads and impressions 

Number of ads, reach, and impressions 

Incentives and Quality Control 

HERS raters 

Participating builders 

Co-op advertising 

QA/QC inspections 

Effectiveness of HERS training sessions, quality of HERS raters, reimbursements paid for 
training 

Effectiveness of builder training, incentives paid 

Incentives paid on co-op advertising 

Number of and results of QA/QC inspections 
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Figure 6-6. New York ENERGY STAR Labeled Homes Logic Diagram 
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Table 6-38. New York ENERGY STAR Labeled Homes Program Indicators 

Options for Measurement 

Short-Term Outcomes 

Consumer awareness leading to 
knowledge 

Awareness of NYESLHs among new 
home shoppers 
Consumer understands what the 
ENERGY STAR label signifies and 
recognizes its benefits 

Consumer survey of new home 
shoppers – given anticipated 
difficulties to identify a sufficient 
survey pool of “new home shoppers”, 
consider surveying “new home 
purchasers” instead 

Sales of ENERGY STAR lighting and ENERGY STAR lighting and Consumer and/or market survey 
appliances appliances in NYESLHs - number by 

type compared to previously and 
compared to non-NYESLHs 

NYESLH building increases Number of NYESLHs built  Review and verification of program 
database 

Quality of new homes and significance QC values on NYESLHs Program QC/QA records 
of ENERGY STAR label increases Quality comparison of NYESLHs On-site visits QC evaluation 

versus non-program homes verification (some may need to occur 
during building process) 
Evaluation QC comparison between 
NYESLHs and non-program homes via 
on-site inspections (some may need to 
occur during building process) 

Air quality, safety, and comfort M&V on indoor air quality Site visits to test indoor air quality of 
benefits provided by new homes are 
recognized 

Comparison of indoor air quality for 
NYESLHs and non-participating 
homes 
Homeowners perceptions of air quality, 
safety and comfort 

program and non-program homes 
New homeowner survey (could be 
participants only or comparison 
between participants and non-program 
home occupants) 

Energy savings, BTUs, environmental M&V kW, kWh, and Btus for M&V for NYESLH-it will be critical 
benefits NYESLHs and corresponding 

environmental benefits 
Safety and comfort – perception of 
NYESLH homeowners and/or 
comparison with non-ES new home 
owners 

to establish baseline values for kW, 
kWh, Btu savings and associated 
environmental benefits. Traditional 
M&V methods (billing calibrated 
modeling or simpler engineering 
algorithms, etc.) can then be used to 
assess program-impacted changes from 
these baselines 
New home owner surveys 

Builders promote, advertise, and have Proportion of builders (in percent) that Survey of residential builders 
sales training for NYESLHs promote, advertise and have sales 

training for NYESLHs 
Estimated spending (per builder and 
total) dedicated to these activities 
Perception by builders of value of 
ENERGY STAR label and the 
components of cost to build, sell, and 
profit from being a NYESLH builder 
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Consumer demand for ENERGY Consumer-perceived value of Consumer surveys 
STAR homes and ENERGY STAR 
lighting and appliances increases 

NYESLHs, ENERGY STAR lighting, 
and appliances 
Consumer intent to purchase ENERGY 
STAR homes and ENERGY STAR 
lighting and appliances 
Consumer search behavior regarding 
these products and inclusion of 
ENERGY STAR within search criteria 

Purchaser intercept surveys 

Purchases of ENERGY STAR lighting Purchasers of NYESLHs that also Consumer surveys (large screening 
and appliances increases purchase ENERGY STAR lighting due 

to the program 
Purchasers of NYESLHs that also 
purchase ENERGY STAR appliances 
due to the program 
Purchases of ENERGY STAR lighting 
and appliances due to the program’s 
advertising 

surveys for purchasers may be 
necessary) then follow-up/secondary 
surveys for program attribution 

Intermediate-Term Outcomes 

Builders find building NYESLHs 
feasible and profitable. 
For this to happen the following 
barriers would be reduced/eliminated 
in the absence of continued program 
intervention: 
- Lack of customer awareness and 
knowledge of NYESLHs (D1) and 
ENERGY STAR lighting and 
appliances (D3) 
Most of the builder infrastructure 
barriers would also need to be 
overcome: 
- Energy efficiency not seen as a value-
added measure (M1); 
- Limited awareness of ENERGY 
STAR and associated benefits (M2); 
- Lack of knowledge regarding on how 
to build NYESLHs (M3): 
- Limited Experience building 
NYESLHs affordably (M4); 
- Lack of experience selling NYESLHs 
(M5); 
- Limited supply of qualified HERS 
raters (M6). 

Builders’ perceptions on building 
NYESLHs, concerning ease, cost, and 
profitability 

Survey/in-depth interviews with 
residential builders 
Acceptance seen in the number of 
NYESLHs built by experienced 
program builders beyond the first year 
of participation. 
Builders’ investment in expanding their 
NYESLH production, training, and 
sales materials 

Awareness and knowledge of Awareness of NYESLHs by non- Survey of non-participating residential 
NYESLHs in other builders increases program builders and correct 

knowledge about the meaning of the 
ENERGY STAR label, what it means 
for home construction, and the process 
for obtaining the NYESLH label 

builders 
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Purchasers recognize benefits and Behavior and “talk” from purchasers of Follow-up survey of NYESLH 
word-of-mouth creates greater NYESLHs purchasers 
consumer awareness & knowledge Consumer awareness and knowledge of 

NYESLHs derived from secondary 
sources (i.e., non-primary advertising 
sources) 

Customer survey 

Higher value and resale value for Resale prices for NYESLHs Home sales data matched against prior 
NYESLHs 
For this to happen the following 
barriers would be reduced/eliminated 

Attributes of NYESLHs incorporated 
in valuation assessments 

NYESLH records and then multiple 
regression comparison for other home 
characteristics or matching study. 

in the absence of continued program 
intervention: 
- Limited awareness of ENERGY 
STAR and its benefits (D1 and D2) 
- Reduced knowledge regarding the 
need for healthy indoor air quality and 
how to ensure it (D4 - this item would 
have to be measured separately to 
ensure it was actually occurring). 

Two-stage survey of property assessors 
and records 

Long-Term Outcomes 

Builders build more efficient and 
higher quality non-ENERGY STAR 
homes 

Efficiency and ventilation levels in 
non-ENERGY STAR homes 
Builders’ perceptions of the features 
needed in a new home to compete in 
the marketplace 

Site visits 
Survey of new home sales materials 
and content analysis 
Survey of builders 

Builders build more efficient homes Efficiency and ventilation levels in Site visits 
with better ventilation new home market (non-ENERGY 

STAR and overall) 
Number of NYESLHs sold 
Market share of NYESLHs 
Builders’ perceptions of the features 
needed in a new home to compete in 
the marketplace 

National ENERGY STAR records or 
survey of builders 
Survey of builders 

Less resistance to and support for Baseline efficiencies in new home Site visit surveys of efficiency 
increased codes and standards market 

Incremental costs for improvements 
that lead to efficiency 
Availability of equipment and 
materials 
Changes to codes and standards 

Incremental cost study 
Product and material availability study 
Survey of builders 
Interviews with those involved in code 
changing process 
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Builders build, advertise, and have Number of NYESLHs sold National ENERGY STAR records or 
sales training for New York ENERGY 
STAR homes 
For this to happen, the following 
barriers would be reduced/eliminated 
in the absence of continued program 

Market share of NYESLHs 
Number and circulation of new home 
advertisements promoting ENERGY 
STAR homes 

survey of builders 
Advertising content analysis 

In-depth surveys and record gathering 
intervention: 
- Lack of customer awareness and 
knowledge of NYESLHs (D1) and 
ENERGY STAR lighting and 
appliances (D3) 
Most of the builder infrastructure 
barriers would also need to be 
overcome: 
- Energy efficiency not seen as a value-
added measure (M1); 
- Limited awareness of ENERGY 
STAR and associated benefits (M2); 
- Lack of knowledge regarding on how 
to build NYESLHs (M3): 
- Limited Experience building 
NYESLHs affordably (M4); 
- Lack of experience selling NYESLHs 
(M5); 
- Limited supply of qualified HERS 
raters (M6). 

Number of employees trained by 
builders on ENERGY STAR and 
dollars spent on training 
Builders’ perceptions on appropriate 
level of investment in the NYESLHs 
market and the return on that 
investment. 

with builders 

Sustainable market for HERS raters 
For this to happen, the following 
barriers would be reduced/eliminated 
in the absence of continued program 
intervention: 
- Limited supply of qualified HERS 
raters (M6) 
- Insufficient demand for HERS raters 
to ensure profitability of their time and 
investment to do this work (M7) 

HERS raters available for certifying 
NYESLHs and demand for them such 
that it is a profitable business for them 

Surveys of builders and HERS raters 

Energy savings, BTUs, and their M&V kW, kWh, and BTUs M&V for NYESLH-estimating the 
associated environmental benefits corresponding environmental benefits 

for NYESLHs and current homes 
versus previous trends 
Safety and comfort – perception of 
homeowners 

baseline is critical, after which, use of 
billing-calibrated modeling or simpler 
engineering methods may be 
appropriate. 
Energy usage per square foot for 
current new homes versus prior trends. 
New home owner surveys 
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Consumer demand for ENERGY Consumer perceived value of Consumer surveys 
STAR homes and ENERGY STAR 
lighting and appliances 

NYESLHs, ENERGY STAR lighting, 
and appliances 

Purchaser intercept surveys 

For this to occur, the consumer demand Consumer intent to purchase ENERGY 
barriers would need to be reduced on STAR homes and ENERGY STAR 
awareness of ENERGY STAR and its lighting and appliances 
benefits (D1 and D2), awareness of 
ENERGY STAR lighting and 
appliances and their benefits (D3) and 
could be a sign of reduced knowledge 

Consumer search behavior regarding 
these products and inclusion of 
ENERGY STAR within search criteria 

of healthy indoor air quality and how 
to ensure it (D4). 

New York ENERGY STAR Labeled Homes Researchable Issues 

Based on recognition of key underlying program hypotheses, the following issues are proposed for 
potential testing. These issues are grouped into short-, intermediate-, and long-term periods to represent 
when they are expected to become important or verifiable.  The researchable issues are posed as 
questions. 

Short-Term (one to five years to include time during program implementation) 

• 	 Is the appropriate type and level of recruiting and training efforts being conducted through the 
NYESLH Program such that builders and raters are aware of the program and that the desired 
level and mix of raters and builders are participating in the NYESLH Program? 

• 	 Are the training, program support, and QA/QC elements of the program effective in having 
builders build NYESLHs that meet the desired quality levels and that support the maintenance of 
the ENERGY STAR label? 

• 	 Are builder and rater recruitment and training activities successful in providing sufficient 
qualified market actors in each local housing market to develop the market for NYESLHs and 
support consumer choice? 

• 	 Is the advertising used to market to consumers appropriate with its message, placement, 
frequency, and call to action?  Are the results proving effective in increasing consumer awareness 
and knowledge of ENERGY STAR homes, lighting, and appliances?  Are advertising results 
leading consumers to search for and purchase NYESLHs and ENERGY STAR lighting and 
appliances both within the NYESLHs market and in other households not purchasing new 
homes? 

• 	 Are the NYESL homes that are being built and sold meeting the program’s and the home buyers’ 
expectations and the builders’ and program’s claims for energy savings, air quality, safety 
elements, and increased comfort (compared to the average New York new home)? 

Intermediate-Term (six to ten years to include time during program implementation) 

• 	 Is the appropriate mix of builders participating in the program to maximize the development of 
the market?  Would seeking opinion leaders, market leaders, or some other criteria prove helpful 
in obtaining appropriate builders whose participation would be most effective in creating the 
needed market changes? 

• 	 Are participating builders learning how to select plans and build NYESLHs in a way that works 
well with their business management and practices?  Are supplies of the necessary equipment, 
materials, and HERS raters increasing, such that building and selling NYESLHs is becoming 
comfortable, feasible and profitable without the need of any additional program support? 
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• 	 Are participants recognizing the benefits of their NYESLHs?  Are they becoming active 
promoters of NYESLHs? 

Long-Term (11 years and longer, primarily post-program implementation) 

• 	 Are New York builders regularly including a significant number of NYESLHs in their annual 
home production (without program support) because they can easily incorporate ESLHs into their 
business plans and add to their profit? Are they promoting and continuing to provide education to 
consumers on NYESLHs? 

• 	 Are builders becoming NYESLH builders without having ever participated the New York 
Energy $martSM program’s NYESLH initiative due to the opportunities they present for market 
recognition and profit opportunities? 

• 	 Are new home buyers aware and somewhat knowledgeable about ENERGY STAR homes, 
products, and lighting when they begin the home purchasing process from prior experience, prior 
advertising, and/or hearing about the benefits from friends, relatives, and colleagues?  As they 
begin the search process is their knowledge being reinforced and directed by the NYESLH 
advertising provided by builders and through materials provided by builders at model homes? 

New York ENERGY STAR Labeled Homes Program Theory and Logic Findings 

The program logic model follows a reasonable logic flow without any noticeable gaps.  The program 
design and logic is defensible and in line with related social science research and other programs of its 
type and their evaluation findings.  This is a very positive affirmation for the program theory and 
activities. To help ensure that the program design and logic remains well positioned to accomplish its 
long-term goals, particularly as the market matures and is affected by other market changes, further 
evaluation of the outputs, outcomes, implementation theory, and causal relationships between the 
program and the markets it impacts should be performed.  The following considerations are presented to 
highlight potential areas for such further research. Many of these are already under consideration by the 
NYESLH Program. 

• 	 The program is in its relatively early stages of implementation when compared against its long-
term goals.  Still however, it might be helpful for program staff to further define their vision for 
moving from a program intervention-directed market to a market with no program interventions 
(i.e., how is this expected to occur and what conditions do they think might be needed to allow 
continuing, unsubsidized market development to occur).  Program staff could then work with 
evaluation staff to test this vision with various market actors and participants.  More specific 
measurement indicators could be developed to provide additional information and insights 
regarding when and how to make program changes to transition to the next appropriate steps in 
this market’s transformation. 

• 	 This analysis did not assess if, and by what criteria, the program targets specific types of builders 
to recruit. It could be important to segment the market if there are limited resources or if 
diffusion, word-of-mouth, or replication/competition is expected to help move other builders into 
being NYESLH builders. Broad recruiting efforts may miss the benefits of targeted promotion, 
particularly if additional smaller activities can be used more intensely with specific builders to 
enhance or speed up market responses. 

• 	 The program does not currently contain activities aimed at the real estate, lending, or code official 
professions. This has been considered and may occur as the program matures.  Although 
certainly not the thrust of marketing to home buyers, these market actors (particularly those that 
work with builders or concentrate in the new home market) will need to understand the NYESLH 
product and be able to communicate its benefits.  Research could be conducted to determine how 
these professionals are currently interacting with builders and the market where NYESLHs are 
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being sold. This could be designed to assess the need and potential for designing a smaller 
program element to educate these professionals.  The ultimate question is whether this needs to be 
done given the nature of the new home market in New York (which may differ from areas where 
this element has been found important elsewhere).  If it is needed, then research could be 
designed to determine whether and how it can be done cost-effectively. 

• Periodic research may be desired to monitor the development of the HERS rater market.  As part 
of such research, adequacy of the quantity and quality of individuals becoming HERS raters 
should be assessed along with how the HERS functions align with these individuals’ existing 
business models (i.e., Are conflicts of interest created and if so, how serious are these for the 
maintenance of the ENERGY STAR label?  Is the work and training required profitable for these 
individuals so as to create a sustainable market?).  These are small but key components for the 
mature ENERGY STAR homes market.  Monitoring market development and its likelihood of 
success can help the program assess progress and be quicker to refine interventions as the need 
arises. 

• The current long-term logic model shows all consumer marketing conducted by the builders.  The 
development of builder-sponsored marketing, what various types are used, and how effective they 
are might be worthwhile to monitor as the market develops.  An assessment should also be made, 
as the market develops, to determine if this will be sufficient.  The program is considering the 
long-term need for a small program effort to continue consumer marketing (or QA/QC to protect 
the ENERGY STAR label) rather than a complete phase-out of such interventions.  If this is a 
serious consideration, further documentation of this long-term plan should be incorporated into 
the program’s logic model. 

• Builder and rater training are important parts of the program.  Yet, details on the training design 
are not assessed in the current program analyses. If a significant evaluation of the training is 
conducted, or if problems are found in the outcomes related to this, an assessment comparing the 
training design and materials to recommendations made from adult learning literature should be 
considered. 

6.4.2 New York ENERGY STAR Labeled Homes Measurement and Verification 

Nexant, Inc., the Measurement and Verification (M&V) evaluation contractor for the New York Energy 
$martK Program, has conducted an independent review of the savings reported by NYSERDA for the 
New York ENERGY STAR® Labeled Homes program.  The objective of the review is to verify the 
estimate of the program’s cumulative savings.   

The New York ENERGY STAR Labeled Homes program offers assistance and incentives to builders that 
construct and promote energy-efficient homes with the ENERGY STAR label.  Savings are realized 
through better construction practices, high-efficiency HVAC equipment, and the installation of ENERGY 
STAR appliances and lighting fixtures. To date, almost 5,000 homes have been built in New York 
bearing the ENERGY STAR label. Based on Nexant's review, as of December 31, 2004, the program 
resulted in energy savings and demand reductions shown in Table 6-39.  Since beginning in 2001, the 
program has resulted in estimated cumulative program savings29 of 4,478 MWh of electricity and 279,000 
MMBtu, primarily of oil and natural gas.   

29 Cumulative program savings are the sum of the savings realized across the life of the program.  A measure completed in 
January of 2001 and that delivers 100 kWh/year annual savings, will have delivered 400 kWh cumulative program savings as of 
December 31, 2004.  The measure still delivers an annual savings of 100kWh/year at the close of 2004.   
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Table 6-39. NYESLH Estimated Energy Savings and Demand Reduction (Through 2004)1 

Cumulative Annual Fossil 
Fuel Energy Savings 

(MMBtu/year) 

Nexant mean 2,556 1.1 150,481 

NYSERDA reported 2,264 0.65 149,923 

Ratio (Nexant 
mean / NYSERDA 
reported) 

1.13 1.64 1.00 

1. The MCAC team investigated savings overlapping between ENERGY STAR Labeled Homes and the ENERGY 
STAR Products program and adjusted savings at the residential sector level. 
2. Cumulative annual savings impacts are the savings realized in a single calendar year from all measures installed to 
date. 

The 2003 M&V evaluation of the program, as well as other work30, showed that New York ENERGY 
STAR labeled homes do use 30% less energy relative to those built according to the Model Energy Code.  
In July of 2002, New York State enacted its own residential energy code that is stricter than the Model 
Energy Code.  This reduces the savings of ENERGY STAR labeled homes because non-labeled homes 
will also use less energy.  Under the New York energy code, labeled homes are expected to use 23% less 
energy than one that meets the New York State Energy Code.  Accordingly, Nexant has adjusted the 
estimated savings for homes built in 200331 or later to account for the state’s code. 

Table 6-39 shows the annual electrical and gas savings, which have more than doubled since last year.  In 
addition to the almost 2,000 homes built in 2004, another 500 homes were built in 2003 but not reported 
until this year, bringing the total to 4,950 homes at the end of 2004.  The late entries were due to a rush of 
applications attempting to take advantage of the 2003 incentive rates before they were reduced in April of 
2004. 

Almost all (95%) of the energy savings are in the form of fossil fuels; electrical savings are a very small 
part of the total energy saved.  Natural gas is the dominant heating fuel, although roughly 300 homes used 
oil or propane and two had electric heat. ENERGY STAR homes are built to minimize infiltration and 
duct leakage (typically 0.25 Air Changes per Hour, ACH) but the program makes no specific insulation 
recommendations.  Absent specific insulation guidelines, most homes are built using typical insulation 
levels (R-13 to R-19 walls, R-30 to R-38 ceiling) and achieve energy savings through high efficiency 
furnaces and reduced infiltration. Since insulation levels are not significantly greater than typical 
construction practices or prescriptive code requirements, Nexant credited air-conditioning savings only to 
homes with ENERGY STAR rated central air conditioning.32 

A major difference between this year’s evaluation and last was related to the quantity of ENERGY STAR 
central air conditioning units. The 2003 evaluation revealed low electrical realization rates, due in large 
part to a discrepancy between NYSERDA’s air conditioning assumptions and what was indicated in the 
database. In 2004, site inspections and review of 21 homes revealed that central air conditioning in 
general, and ENERGY STAR central air conditioning in particular, are more common than information in 
NYSERDA’s project tracking database.  (Not enough homes were inspected in 2003 to make a valid 

30 Nexant, M&V Evaluation of the New York Energy Star Labeled Homes Program, NYSERDA; March 2004. ICF Consulting, 
Analysis of the Impacts of the 2002 New York Energy Conservation Construction Code on Energy Savings Achieved by New York 
ENERGY STAR Labeled Homes, NYSERDA, May 1, 2003. 
31 The effective date of the new codes was considered January 1, 2003. 
32 High efficiency units rated at SEER 13 or greater instead of the more common SEER 10 units.   
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comparison between 2003 and 2004.)  The tracking database shows that 36% of the homes have central 
air conditioning and 11% have ENERGY STAR central air conditioning.  Nexant’s detailed review of 40 
homes (2003 file review and 2004 inspections) showed that 75% have central air and 20% have ENERGY 
STAR central air conditioning. Based on these results, air conditioning electrical savings were adjusted 
upward to account for the unreported ENERGY STAR units, leading to electricity and demand realization 
rates greater than 100%.    

One other inspection finding of interest is the number of compact fluorescent lamps (CFLs) installed.  
Program rules encourage the installation of up to six CFLs per home.  Of the homes inspected, about one-
third had no CFLs installed. The database shows that 15% (~one-sixth) of the homes reported no CFLs, 
less than 1% of the homes reported more than 18 CFLs (two homes reported more than 80).  To capture 
savings from homes where CFLs exceed six while excluding the few homes with large counts, savings 
were capped at 18 CFLs per home.  This discounts the savings from all CFLs by 5%.  

The number of air conditioning units and CFLs listed in the program-tracking database highlights an 
ongoing problem in the quality of the data and the reporting process.  Each participating home is 
evaluated by a certified HERS rater; rating information is sent to the program provider and to the New 
York State Builder’s Association (NYSBA) for entry into a tracking database.  However, raters are not 
always diligent in sending complete rating data, which makes the database an unreliable indicator of 
specific energy-efficiency features.33  The database is used primarily for tracking and processing incentive 
applications, not for tracking individual features of each home.  There is no motivation or incentive for 
the raters to provide detailed information on lighting, equipment, and appliances.   

Program Requirements 

The EPA ENERGY STAR® program defines a labeled home as one that uses 30% less energy than a 
home built to Model Energy Code of 1993 (MEC ’93) standards.  A home’s energy use is quantified with 
the Home Energy Rating System (HERS) score.  A home just meeting MEC ’93 would earn a HERS 
score of 80; a home using 30% less energy would earn a HERS score of 86.  In July 2002, New York 
State enacted an energy code for homes that is slightly more stringent than MEC ’93.  This raised the 
energy efficiency standard of non-labeled homes.  Therefore, the savings for labeled homes built after 
January 2003 were adjusted by comparing them to homes with a HERS score of 81.3.  

Secondary requirements include using sealed combustion furnaces and water heaters, mechanical 
ventilation, and a minimum requirement for electrical savings from appliances and lighting.  Table 6-40 
illustrates the minimum program requirements for a labeled home by program year.  Note that while the 
minimum requirement is a HERS rating of 86, the average score for a home built in the program is 87.3.     

NYSERDA Savings Calculations 

The New York State Builder’s Association (NYSBA) tracks all ENEGY STAR homes in a tracking 
database. This database includes each home’s HERS score (a measure of energy use) as well as a listing 
of heating and cooling systems, appliances, and lighting equipment.  This allows for a direct calculation 
of savings based on the entire population of homes rather than a sample.  However, some assumptions 
regarding typical occupant behavior and other factors still need to be made.   

33 Based discussions between Mark Stetz of Nexant, and Frank Champitto of NYSBA, 13 February 2004 and 9 March 2005. 
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Table 6-40. New York ENERGY STAR Labeled Home Program Rules 
Mechanical 

ventilation for 
3 BR home, 

CFM 

2001 MEC ‘93 80 86 300 - 60 

2002 MEC ‘93 80 86 300 - 60 

2003 NYSEC 81.3 86 300 - 60 

2004 NYSEC 81.3 86 450 300 60 

M&V Methodology 

In 2003, Nexant evaluated the performance of homes meeting the Model Energy Code of 1993 (MEC 
’93), the New York State Energy Code of 2002, and typical ENERGY STAR® labeled homes.  This was 
done by developing a set of computer simulation models to determine the differences between different 
home types in different climate regions.   

This 2003 M&V evaluation34 and other sources35 showed that ENERGY STAR homes do use 30% less 
energy relative to those built according to the Model Energy Code.  In July of 2002, New York State 
enacted its own residential energy code that is stricter than the Model Energy Code.  This reduces the 
effective savings of ENERGY STAR homes because the homes against which they are being compared 
will also use less energy.  Labeled homes are expected to use only 23% less energy than those that meet 
the New York State Energy Code (NYSEC).   

The evaluation method is divided into two parts that follow the program design.  The building envelope 
and HVAC systems determine the heating and cooling energy use and are the primary factors affecting 
energy savings.  Lighting and appliance savings are calculated using deemed energy values based on 
typical use and installed quantities, rather than direct measurement.  The two components are evaluated 
separately and then added. 

Envelope and Mechanical System Savings 

Certified home raters review plans and inspect homes following construction to determine their energy 
use. Instead of assigning an absolute energy-use value, home information is entered into a computer 
program36, which assigns a Home Energy Rating system (HERS) score based on the home’s probable 
energy use relative to one built to Model Energy Code (MEC ‘93) standards.  Homes just meeting MEC 
’93 are assigned a HERS score of 80, ENERGY STAR homes must score 86 or higher. 

The HERS score considers the thermal performance of the envelope (roof and wall insulation, windows, 
and infiltration) and the mechanical equipment (heating, air conditioning, and domestic hot water 
efficiencies). The HERS score is relative instead of absolute and it is relative to a specific standard.  This 
presents two immediate problems:  

1. Since the home is newly-constructed, the baseline energy use itself is not known, and;  

2. The adoption of the 2002 New York State Energy Code changes the specific standard. 

34 NYSERDA, New York Energy $martK Program Evaluation and Status Report, Volume 2, ENERGY STAR® Labeled Homes 
Measurement & Verification, May 2004.   

35 ICF Consulting, Analysis of the Impacts of the 2002 New York Energy Conservation Construction Code on Energy Savings 

Achieved by New York ENERGY STAR® Labeled Homes, NYSERDA, May 1, 2003. 

36 Software must be certified by the Residential Energy Services Network (RESNET).  The most commonly used program is 
REM/RATE from Architectural Energy Corporation, Boulder, CO.  
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For the 2003 evaluation, Nexant developed DOE-237 models to determine the energy use of a typical 
ENERGY STAR home.  The models were then modified to reflect the Model Energy Code of 1993 
(MEC ‘93) or the NYSEC. This family of models was then simulated for seven major cities in New York 
representing different climate zones.  The results established the baseline heating and cooling energy use 
for different codes and climate zones.   

The HERS score is the basis of the envelope and mechanical savings.  Its value is based upon energy 
savings relative to a home built to the Model Energy Code of 1993, which by definition receives a HERS 
score of 80. The HERS score of any home can be found from its total energy use relative to the Model 
Energy Code (MEC) ’93 model using Equation 6-4. 

Equation 6-4. 

Energy UseProposed20 1⎜

= 80 + 20 

⎛
⎜ 
⎝

⎞
⎟ 
⎠
⎟HERS 80
 −
+
=
 

Baseline Energy UseMEC93 

⎜
⎛
⎜ 
⎝

⎞
⎟ 
⎠
⎟

Energy Savings 
Baseline Energy UseMEC93 

The factor of 20 assigns one point to each 5% of energy savings achieved.  A home just meeting MEC ‘93 
will have a HERS score of 80; each 5% reduction in energy use earns the house an additional point.  The 
energy savings for any component (heating, cooling, DHW) can then be determined by rearranging the 
definition of the HERS score into Equation 6-5 

Equation 6-5. 

HERS − 80
⎛
⎜
⎝


⎞
⎟
⎠


Energy Savings = Baseline Energy UseRelative to MEC 93 MEC 93 20
 

However, more than half of the homes in the program were permitted after July 2002 when the New York 
State Energy Code went into effect.  The code raises the baseline against which the savings must be 
judged. ICF conducted an extensive investigation38 into the differences between homes built to MEC ’93 
and the NYSEC. Their findings— based on 84 computer simulations— showed that homes built to New 
York Code use about 6.5% less energy, which is equivalent to a HERS score of 81.3.  (In 2003, Nexant 
conducted similar research with a smaller number of models and found nearly identical results.)  To 
adjust the savings to account for the new energy code, the baseline must be adjusted.   

The savings between a MEC ’93 and a NYSEC home can be found using Equation 6-6 

Equation 6-6. 

81.3 − 80
⎛
⎜
⎝


⎞
⎟
⎠


Energy Savings = Baseline Energy UseNYSEC relative to MEC 93 MEC 93 20
 

Subtracting the NYSEC savings from the total savings relative to MEC ’93 adjusts the baseline.  The 
resulting derivation shows that this results in a very simple form of the equation where 81.3 replaces the 
baseline HERS score of 80. Although the NYSEC was adopted on July 1, 2002, it takes time for code 

37 DOE-2, building energy simulation software originally developed by the Department of Energy.   

38 ICF Consulting, Analysis of the Impacts of the 2002 New York Energy Conservation Construction Code on Energy Savings 

Achieved by New York ENERGY STAR Labeled Homes, NYSERDA, May 1, 2003. 
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practices to be implemented by builders and the State did not begin enforcing it until January 1, 2003.  To 
adjust the energy savings for homes built in 2003 or later, either the baseline energy use or the minimum 
HERS score need to be changed. Based on the 2003 evaluation and other work39, the energy savings 
relative to a home built to meet NYSEC can be estimated using Equation 6-7.  

Equation 6-7. 

Energy Savings = ΔE − ΔERelative toNYSEC Relative to MEC 93 NYSEC to MEC93 

Energy Savings = Baseline Energy UseRelative toNYSEC MEC 93 
⎛
⎜
⎝


HERS − 80 − (81.3 − 80)
⎞
⎟
⎠
20
 

HERS − 81.3
Energy Savings = Baseline Energy UseRelative toNYSEC MEC 93 
⎛
⎜
⎝


⎞
⎟
⎠
20
 

By adjusting the minimum HERS score based on rating date, the same baseline energy use can be used to 
estimate the savings for all homes in the program.  Equation 6-5 and Equation 6-7 were applied to the 
heating and DHW baseline energy uses to determine the fuel savings depending on when the home was 
permitted.   

Electrical air conditioning savings were granted to 20% of the homes per program year to reflect the 
currently observed installation rate of ENERGY STAR central air conditioning.  Homes with 
conventional central air conditioning systems were not credited with electrical AC savings for reasons 
described in the Review Findings section of this report. 

Appliance and Lighting Savings 

New York ENERGY STAR labeled homes must also achieve an additional 450 kWh of electric energy 
savings (300 kWh prior to 2003) from ENERGY STAR appliances such as refrigerators, dishwashers, 
clothes washers, compact fluorescent lamps and fixtures, and ECM40 furnace fans. Nexant estimated 
individual appliance savings as part of the 2003 ENERGY STAR Appliance program.41 

The NYSBA database contains information on the number of CFLs, ENERGY STAR fixtures, and 
ENERGY STAR appliances installed. EPA ENERGY STAR program rules credit each CFL with 50 
kWh of savings and 75 kWh savings for each fixture; Nexant used these values as well. In April 2004, 
the program rules were modified to limit savings from CFLs to 300 kWh (this requirement will be 
rescinded in 2005). Nexant included savings for all CFLs up to 18 per home for all program years in an 
effort to capture ‘additional’ savings provided by builders exceeding the minimum CFL requirement.  

39 ICF Consulting, Analysis of the Impacts of the 2002 New York Energy Conservation Construction Code on Energy Savings 

Achieved by New York ENERGY STAR Labeled Homes, NYSERDA, May 1, 2003. 

40 Electrically commutated motor, a type of variable speed drive.   

41 NYSERDA, New York Energy $martK Program Evaluation and Status Report, Volume 2, ENERGY STAR® Products 

Measurement & Verification, May 2004. 
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Appliance savings are based on Nexant-derived deemed values.42  Appliance savings vary based on model 
year and current energy standards in effect for that year.  Refrigerators and ECM fan motors provide 
electrical savings only; clothes and dishwashers provide both electrical and fuel savings due to reductions 
in hot water use and dryer energy.  Nexant credited these fuel savings, although EPA program rules do 
not. 

Total Savings 

Total energy savings are based on the reported HERS values and appliance inventory contained in the 
NYSBA database. The program results to date were found by separating out the savings by envelope and 
mechanical systems and appliances and lighting.  Envelope and mechanical savings are directly related to 
the calculated HERS score, the appropriate HERS baseline by rating date43, air conditioner type, and 
climate zone (location).  Appliance savings are taken from the appliance and lighting inventory, adjusting 
for model year of the appliance.  This method bases the savings on the entire population of homes (4,950 
by the end of 2004).  Figure 6-7 illustrates the logic used to estimate the savings for each home.   

M&V Review Findings 

Nexant inspected 21 homes in 2004 to validate occupancy and other assumptions used in the DOE-2 
models.  Inspection findings support the model assumptions and showed that the DOE-2 models did not 
need to be revised. However, the number of air-conditioners in the inspected homes was significantly 
greater than the number of air-conditioned homes reported by the tracking database.  The electrical 
savings for all program years was revised upward as a result of this finding.  

To establish the baseline energy use, a sample of homes was analyzed in detail to determine the common 
characteristics of a typical ENERGY STAR home.  In 2003, Nexant obtained 17 home rating files used to 
calculate HERS scores. These files showed only 52% of the homes had air conditioning and only one had 
an ENERGY STAR central air conditioning44 unit. The average SEER value of all 10 units was 10.9. In 
2004, 21 homes were inspected and their files reviewed.  Almost all of the inspect homes had central air-
conditioning (18 of 21); six of the homes had ENERGY STAR central air conditioning.  This is 
significant since most of the inspections were conducted upstate where the prevalence of air conditioning 
is expected to be less than downstate due to cooler summer temperatures.  Combining the 2003 and 2004 
results shows that 75% of the homes have central air conditioning with 20% having ENERGY STAR 
central air conditioning. The database indicates that only 11% of homes have ENERGY STAR central air 
conditioning, so the air conditioning results were adjusted upward to reflect a 20% penetration rate of 
ENERGY STAR central air conditioning instead of 11%.   

The penetration rate of conventional and ENERGY STAR air conditioning is important because the 2003 
DOE-2 modeling results showed that the air-conditioning energy use increased in the ENERGY STAR 
home even though the SEER rating (in the model) increased from 10 to 11.  Further analysis showed that 
this was due to an increase in outside air infiltration as a result of mechanical ventilation.  In the summer, 
mechanical ventilation is greater than the natural infiltration rate would be.  The combination of standard 
insulation levels commonly found in the program homes and the addition of mechanical ventilation 
contributed to this counter-intuitive result. For this reason, central air conditioning savings were granted 
only to homes that had ENERGY STAR central air conditioning systems installed.   

42 NYSERDA, New York Energy $martSM Program Evaluation and Status Report, Volume 2, ENERGY STAR® Products 

Measurement & Verification, May 2004. 

43 Rating date is when the home plans are reviewed, which often (but not always) precedes the start of construction. 

44 SEER rating of 13 or greater.
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Figure 6-7. Estimated Savings Calculations 

Energy Star Home 

Envelope and Mechancial Appliances 

Refrigerator 

Dishwasher 

Clothes 
Washer 

Lighting 

Fan Motor 

Electrical 
Savings, 

kWh & kW 
(as function 

of year) 

Fuel 
Savings, 
MMBTU 

(as function 
of year) 

HERS Score 

Jan 
2003 or 

later 

Baseline 
MEC ‘93 

HERS=80 

Baseline 
NYSEC ‘02 
HERS=81.3 

Heating 
Savings 

(as function 
of location) 

A/C Savings 
(as function 
of location) 

Fuel Savings, 
MMBTU 

Electrical 
Savings, 
kWh and 

kW 

NO YES 

DHW 
Savings 

Total Energy Savings, kWh, kW, and MMBTU 

The other concern was over the actual mechanical ventilation rate.  Because the homes are built with low 
natural infiltration rates (< 0.3 Air Changes per Hour), program rules require mechanical ventilation 
under automatic control.  However, inspections showed that not all vent fans were controlled as specified; 
some were switch-operated; in other cases, the occupants had bypassed the automatic controls.  While 
reducing the mechanical ventilation may save energy, it also reduces the amount of fresh air delivered to 
the house and may lead to excessive humidity levels and health issues.  However, it was not possible to 
state conclusively just what the actual operating hours were, so the DOE-2 models were not revised to 
reflect the ‘actual’ operation of mechanical ventilation. 

6.4.3 ENERGY STAR Labeled Homes Market Characterization, Market Assessment, and 
Causality (MCAC) Evaluation 

In 2003, the Market Characterization, Market Assessment, and Causality (MCAC) evaluation contractor 
team completed a comprehensive evaluation of the ENERGY STAR Homes Program.  This 
comprehensive evaluation covered the period from program inception through year-end 2003.  During 

Annual Report 6-70 



 

  

 

 

 

 

 

New York ENERGY STAR Labeled Homes	 Section 6:  Residential Programs 

2004, the MCAC Team was tasked with updating certain aspects of the earlier comprehensive evaluation 
effort. This section discusses findings cumulatively and presents last year’s results for items not updated, 
and this year’s results for items covered by the update.  This year’s update evaluation focused available 
resources on the following three tasks: 

1. 	 Research secondary sources that have become available since last year or updates to secondary 
sources used last year related to sales/purchases of new homes.  This data on “market size” is 
important to the estimate of non-participant spillover. 

2. 	 Analyze responses received from the Integrated Data Collection (IDC) efforts being conducted 
for the Small Homes Programs.  This task includes providing summary statistics on the questions 
covered by the IDC and any updates to the program net-to-gross ratio that might be warranted 
based on the findings. 

3. 	 Examine whether any secondary sources are available in New York or New England that provide 
information useful in assessing the cost differences between ENERGY STAR® Homes and non-
ENERGY STAR® Homes.   

ENERY STAR Labeled Homes MCAC Research Approach (2003) 

A number of data sources were used in the 2003 analysis of the new home market and the market for 
ENERGY STAR® homes.  The following secondary sources were used: 

• 	 F.W. Dodge New Construction Database. 

• 	 US Census data on buildings and populations. 

• 	 Information from CEE and other national organizations involved with ENERGY STAR® 

promotions. 

• 	 Information from organizations involved in the new home construction market including the 
National Energy Rater’s Association, the Northeast Home Energy Rating System, the Building 
Performance Institute, and the Building Performance Contractors Association of New York State. 

Primary data were collected in 2003 from program implementers, market actors, and consumers.  Primary 
data collection included: 

• 	 A survey of six program staff/implementers. 

• 	 A broad-based residential mail survey completed by more than 2,660 respondents. 

• 	 Telephone surveys with 68 consumers who purchased an ENERGY STAR® home through the 
Program. 

• 	 Telephone surveys with 69 consumers who built a new, non- ENERGY STAR® home in the past 
year.  

• 	 Telephone interviews with 16 participating ENERGY STAR® home builders.  

• 	 Telephone interviews with more than 40 non-participating home builders. 

• 	 Smaller-scale, exploratory interviews with other market actors including six lenders and three 
realtors. 

ENERGY STAR Labeled Homes MCAC Research Approach (2004) 

An important component of the 2004 MCAC efforts involved the development of data collection 
protocols that could be integrated with the Small Homes Programs’ implementation to facilitate ongoing 
and near real-time data collection for evaluation.  The MCAC Team worked closely with NYSERDA 
staff to develop a protocol for collecting data as part of the standard program implementation practices 
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and customer correspondence associated with the Small Homes Programs.  This protocol, termed IDC, 
garners participant feedback in near real-time on both market characterization and attribution/causality, 
and will be an important future source of information.   

The IDC effort is an alternative and supplemental data collection method to more traditional, 
retrospective survey efforts.  There were two reasons for collecting data in this manner.  First, sending out 
these surveys allows collection of additional data from participating builders and remodelers and allows 
data to be collected at a relatively low cost.  Second, putting these data collection procedures in place 
allows a continuous stream of data for future evaluations by NYSERDA.  The logic behind this real-time 
approach also recognizes that builders and remodelers may have a better idea of the factors influencing 
decisions the closer the survey is in time to the decision itself.   

For the ENERGY STAR Homes Program, the IDC effort targets builders who have recently completed an 
ENERGY STAR® labeled new home.  The IDC effort asks respondents to complete an abbreviated survey 
that contains only the key MCAC questions related to the program.  The IDC surveys were conducted in 
two parts. In the first phase, mail surveys were sent to all eligible builders.  In the second phase, the 
MCAC team followed up with non-respondents by telephone in order to complete more surveys and boost 
response rates. From these two phases, 45 IDC surveys have been completed by participating ENERGY 
STAR® home builders.  The response rate was 71% (Table 6-41). 

Table 6-41. IDC Survey Status 
Estimated 

Precision at 90% 
confidence level 

ENERGY STAR® Homes Builders 63 45a 71% 6.5% 

a. 25 survey responses were received by mail, and another 20 were completed over the phone.   

ENERGY STAR® Labeled Homes Program Market Characterization Findings 

The following actors are involved in the new homes market: 

• 	 Government agencies, which are involved in codes and enforcement, program planning and 
delivery, and standards and testing. 

• 	 Manufacturers, retailers, wholesalers, and others involved in product supply, including those 
involved in making and selling key ENERGY STAR® and non- ENERGY STAR® equipment 
used in homes. 

• 	 Builders, contractors, home raters, NYSERDA, program implementers, and associations that play 
critical roles in the decision to participate in the program, in program design / delivery / 
implementation, incentive payments, and education regarding the program.  

• 	 Realtors and lenders, with critical roles as intermediaries in the sale and financing of ENERGY 
STAR® homes. 

• 	 Consumers, who hold the ultimate decision-making power in terms of whether to purchase an 
ENERGY STAR® home. 

There were more than 41,900 residential new construction projects completed in New York during 2001 
and 2002. This equates to just over 20,000 new housing starts per year.  Construction activity was 
heaviest in four counties: Erie (3,295 new projects), Orange (3,259), Richmond (3,192), and Monroe 
(3,032). In addition, the Niagara Mohawk service territory experienced the greatest number of new 
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residential construction projects (14,393, or 35% of all projects), followed by the area served by Con 
Edison (22%). Table 6-42 shows housing starts by utility service area for 2001 and 2002. 

Table 6-42. Number of Residential New Home Construction Projects, by Utility, for 2001-2002 
2002 

Total 

CHG&E 1,858 9 1,867 2,139 21 2,160 4,027 

Con Edison 2,640 2,241 4,881 2,217 2,330 4,546 9,427 

Dual 219 5 224 228 15 243 467 

NMPC 6,662 129 6,791 7,433 169 7,602 14,393 

NYSEG 3,292 212 3,504 3,513 248 3,761 7,265 

O&R 1,246 28 1,274 1,376 13 1,389 2,663 

RG&E 1,719 27 1,746 1,881 31 1,912 3,658 

Total 17,636 2,651 20,287 18,787 2,827 21,613 41,900 

Source: FW Dodge Database. Note that 2003 data were unavailable and Long Island counties (Nassau and Suffolk) have been 
excluded. Data are presented at the project level (i.e., multifamily structures are counted as a single project, not as multiple 
projects). 

Although there are a larger number of new residential housing projects in upstate New York, the 
downstate projects tend to be larger, multifamily projects.  The result is that the Con Edison territory had 
the largest growth in terms of square footage of residential new construction projects in 2001-2002 (32%), 
followed closely by the Niagara Mohawk territory (31%).   

Table 6-43 presents square footage of new home construction by utility service area.  The Consolidated 
Edison and Niagara Mohawk service areas have the greatest activity both in 2003, and in 2001 through 
2003. The highest activity levels for single family homes are in the Niagara Mohawk service area.  
However, when both single and multi-unit buildings are considered, the Consolidated Edison service area 
has the greatest activity.  Total new home building activity square footage decreased by approximately 
2% from 2002 to 2003, but total square footage constructed in 2003 is higher than 2001 levels. 

Table 6-44 presents the top homebuilders statewide as assessed by total number of projects during the 
twelve-month period ending in August 2004.  These results represent a significant change from the actors 
presented in last year’s MCAC Report.  Last year, the top homebuilders (covering the December 2002 to 
November 2003 period) were, in order, Rosal, Fores Homes, Delight Construction, Ryan Homes, David 
Homes, Scaglione Architects, Malmark Construction, Crasandan Homes, GT Homes, and Barden & 
Robeson. Half were participants in the ENERGY STAR® Homes Program last year.  None of these firms 
repeat as top performers during the August 2003 through August 2004 timeframe.  None of the current 
top performers in terms of number of projects are active participants in the ENERGY STAR® Homes 
Program.  The reason for this turnover is not known at this time. 
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Table 6-43. Square Footage of New Home Construction Projects, by Utility, for 2001-2003 
2003 (Thousands of ft Total 

(2001 – 
2003) 

Total Square Feet 37,100 13,258 50,358 39,496 13,188 52,681 33,188 18,505 51,693 154,732 

CHG&E 3,910 38 3,949 4,501 123 4,625 3,254 96 3,350 11,924 

Con Edison 5,549 11,123 16,672 4,638 11,187 15,824 4,203 15,288 19,492 51,988 

Dual 465 36 499 483 83 563 - - - 1,062 

NMPC 14,014 1,031 15,045 15,636 844 16,480 12,813 1,185 13,998 45,523 

NYSEG 6,924 737 7,661 7,387 734 8,122 7,226 1,070 8,296 24,079 

O&R 2,622 87 2,709 2,895 59 2,953 2,350 103 2,453 8,115 

RG&E 3,616 206 3,823 3,956 158 4,114 3,342 763 4,104 12,041 

Source: McGraw-Hill Construction Dodge Market Area Construction Forecast Database – excluding Long Island.  

Table 6-44. Top New York Homebuilders by Number of Projects  
Active Participant in ENERGY 

STAR® Homes Program (yes/no) 

Frustaci Contracting 1 No 

V C Vitanza & Sons 2 No 

GKC Industries 3 No 

Gerald J Caliendo 4 No 

AMC United 5 No 

Danco 6 No 

Notias Construction 7 No 

Crest Contracting 8 No 

Pythagoras General Construction 9 No 

Transcorp Construction 10 No 

Names and Rankings from Dodge Players Database, August 2003 through August 2004.  
Active Participants determined from NYSERDA-provided file “Incentive Tracking Database Tables.zip” 

ENERGY STAR® Labeled Homes Program Market Assessment Findings  

Awareness and Knowledge 

According to the 2003 mail survey conducted by the MCAC team, approximately 11% of New York 
households are aware of NYESLH.45  The follow-up telephone survey of consumers who had recently 
purchased new homes but did not participate in the program shows 52% awareness of NYESLH among 
this group. This seems to suggest that new home purchasers, including non-participants in NYSERDA’s 
programs, have been sensitized to NYSERDA’s awareness campaigns and programs.   

45 2003 MCAC Residential Mail Survey (n=710). 
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The follow up phone survey to participants in the ENERGY STAR® Homes Program indicates that 
approximately 60% of participants were aware of the program.  One would expect participant awareness 
to be higher. However, the ultimate decision maker may not have been the survey respondent in all cases; 
for example, the builder is typically the decision maker for spec-built homes, and survey respondents 
were home buyers.  

Among builders, 34% of non-participants were either very familiar or familiar with the New York 
ENERGY STAR® Homes Program, 22% were neutral, and the remaining 45% were unfamiliar.  More 
than 70% of participating builders said that the New York ENERGY STAR® Homes Program was very 
important in increasing their familiarity with ENERGY STAR® labeled homes, while 30% of non
participating builders said the same. 

In 2004, similar awareness and knowledge indicators were examined through the IDC survey efforts.  
Builder respondents were asked about changes in their awareness of and familiarity with energy 
efficiency (EE) measures and practices as a result of participating in the program.  The vast majority of 
respondents (82%) credited the program with increasing their familiarity with energy efficiency 
equipment (Table 6-45).   

Table 6-45. Change in Builder Familiarity 

Percent stating familiarity has… 

Decreased significantly 0% 

Decreased somewhat 0% 

Stayed the same 16% 

Increased somewhat 53% 

Increased significantly 29% 

Don’t know 2% 

Based on responses to MCAC IDC survey, Question A1, 45 respondents. 

Builders indicated that almost three-quarters of home buyers (71.4%) were aware of ENERGY STAR® 

homes or features and more than one-third of buyers (38.5%) specifically asked for ENERGY STAR® 

Homes (Table 6-46).  Last year, builders were not asked this question; however, 59% of participating new 
home purchasers stated they were aware of ENERGY STAR® New Homes.46 

46  Skumatz Economic Research Associates, Inc., and Summit Blue Consulting, LLC.., ENERGY STAR® Labeled Homes and 
Home Performance with ENERGY STAR® Phase 1 Market Characterization, Assessment, and Causality (MCAC) Evaluation 
Final Report, NYSERDA, p. 37, Table 17, July 2004. 
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Table 6-46. Percent of Home Purchasers Aware of/Requesting ENERGY STAR® Homes or Features 
Minimum/maximum 

Aware of ENERGY STAR® Homes 71.4% 0-100% 

Requesting/asking about ENERGY STAR® Homes 38.5% 0-100% 

Based on responses to MCAC IDC survey, Question A2, 45 respondents. 

Product/Service Availability and Practices 

When residents who participated in the New York Energy $martSM ENERGY STAR® Homes Program 
were asked how easy or difficult it was for them to find an ENERGY STAR® home or a builder who 
could construct one, the vast majority of respondents said they were either very available (48%), or 
somewhat available (25%).  Only 19% of residents said they were somewhat or very unavailable.  When 
residents who bought or built a new home but did not participate in the Program were asked the same 
question, 40% said “very available”, 20% said “somewhat available”, and 40% said “somewhat 
unavailable” or “very unavailable”.  

Participating and non-participating builders were asked about the availability of the measures and 
equipment used to construct ENERGY STAR® Homes now versus two years ago.  A one-to-five scale 
was used where one means “not at all available” and five means “very available.”  Average availability 
scores from participating builders were 3.57 two years ago versus 4.57 currently.  These results show that, 
although availability was high two years ago, there is a definite belief that availability has increased.  For 
non-participating builders, the average availability scores also increased, although not as dramatically, 
from a 3.0 two years ago to a 3.29 presently.   

The number of energy-efficient appliance and lighting measures installed per new home participating in 
the Program has been increasing steadily since 2001.  This growth is displayed in Table 6-47.  While 
ENERGY STAR® lighting has always had the greatest prevalence in ENERGY STAR® Labeled Homes, 
the installation of refrigerators, dishwashers, and clothes washers has risen as well increasing their 
combined average number of measures per home from 0.28 in 2001 to 0.90 in 2003.  The fact that 
participating builders are obtaining these measures and including them in their new home projects at an 
increasing rate is further evidence that the measures are perhaps more available and participating builders 
are better able to convince their clients of the value of these energy-efficiency upgrades. 

Table 6-47. Measures Installed for ENERGY STAR® Labeled Homes Program 

2001 2002 2003 

Quantity / Quantity / Quantity / 
Quantity Home Quantity Home Home 

ENERGY STAR® refrigerators 6 0.10 79 0.13 368 0.22 

ENERGY STAR® dishwashers 6 0.10 163 0.27 977 0.58 

ENERGY STAR® clothes washer 4 0.07 20 0.03 178 0.10 

Sub-Total 16 0.28 262 0.43 1,523 0.90 

ENERGY STAR® lighting 242 4.17 2,994 4.90 10,029 5.91 

Total measures installed 258 4.45 3,256 5.33 11,552 6.81 

Source:  NYSERDA Program Records. 
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Market Share and Sales 

Table 6-48 shows the number of ENERGY STAR® Labeled Homes by utility area per year and 
cumulatively.  Through the end of 2003, 2,366 ENERGY STAR® Homes were constructed in New York, 
with 1,697 of them built during 2003.  This represents 8% of the number of new housing starts that was 
reported in 2002, and 9% of the number of single family housing starts from 200247, a significant growth 
over 2002 and 2001 when ENERGY STAR® New Homes represented 2.8% and 0.29% of new housing 
starts, respectively (these figures are 3.3% and 0.33%, respectively, for single-family housing starts 
only).48  The majority of these homes are speculative-built homes, maximizing the availability to the 
general population of home buyers. 

Table 6-48. ENERGY STAR® New Homes Built By Year, By Utility Area 
Cumulative 

CHG&E 1 10 11 22 

Con Edison 0 30 27 57 

NYSEG 11 75 188 274 

NMPC 28 249 837 1,114 

  O&R 0 27 49 76 

  RG&E 18 220 585 823 

TOTAL 58 611 1,697 2,366 

Source: NYSERDA Quarterly Tracking Report. 

Compared to two years ago, participating builders responding to the 2003 surveys also indicate that an 
increasing percentage of the new homes they construct are ENERGY STAR® homes.  Participating 
builders thought that around 37% of the homes they built two years ago met the ENERGY STAR® 

standard, whereas about 70% now meet the standard. 

These indicators were also updated in 2004 through the IDC surveys.  Builders were asked about the 
number of homes they construct annually, and what share are certified as ENERGY STAR®. They were 
also asked if they built homes that met ENERGY STAR® standards, but were not labeled ENERGY 
STAR®. The results are presented in Table 6-49. The results imply that there are a significant number of 
additional homes that are not certified as ENERGY STAR® but are built to the same standards.  This 
finding would tend to indicate that virtually all homes (94%) built by participating builders are either 
ENERGY STAR® or very similar or (nearly) equivalent to ENERGY STAR® in performance.  

Pricing and Incremental Cost 

Price differentials and incremental cost are seen as indicators of market progress.  If the price premium 
(actual and perceived) associated with ENERGY STAR® Homes decreases over time, it may provide an 
indication that economies of scale have been reached, the market share has increased, and that the home 
design and construction techniques promoted by the Program have become more commonplace.   

47 2002 data is the latest data available from FW Dodge. 
48 Represents all new housing starts as reported by FW Dodge.  The percents of single housing starts are also consistent with the 
2001 and 2002 percent of housing starts reported in the New York Energy $martSM Program Evaluation and Status Report, May 
2003. 
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Table 6-49. Number of Homes Respondents Built to Program Standards 
Minimum – 
Maximum 

Number of homes built per year by firm 29.7 3-300 

Number of NY ENERGY STAR® Homes by firm 18.8 1-175 

Number of Homes not labeled, but built to NY ENERGY STAR® standard 11.2 0-150 

Percent certified ENERGY STAR® 72% 1-100% 

Percent built to ENERGY STAR® but not certified 22% 0-100% 

Based on responses to MCAC IDC survey, Question A3, 45 respondents. 

Nearly 90% of ENERGY STAR® participating householders surveyed in 2003 believed that the cost of 
their home was somewhat to significantly more expensive than a similar non- ENERGY STAR® home.49 

However, almost three-quarters (74%) of the ENERGY STAR® participating householders believed that 
the quality of their home was better than a similar non- ENERGY STAR® home.50  ENERGY STAR® new 
homeowners believe that they are saving an average of $66 on their monthly utility bills as a result of 
their residences being ENERGY STAR® homes.51 

In 2004, the MCAC team was able to obtain secondary data with useful pricing and incremental cost 
information.  Two studies examining the incremental costs for ENERGY STAR® New Homes were 
identified. This includes work on Long Island, Massachusetts, and New Hampshire.  The Long Island 
study52 suggested the costs for the most cost-effective upgrades were $1,084 for reaching 86 points, 
$2,605 for reaching 88 points, and $4,757 for reaching 90 points.53  They noted that an 86 point home cost 
an extra $6.50/month on a 30 year mortgage, and that it resulted in $30 in monthly savings, resulting in a 
positive cash flow. Most applicable is a recent Nexus Market Research report that examined incremental 
costs of ENERGY STAR® homes in Massachusetts and New Hampshire.54  The incremental cost results 
from this study are presented in Table 6-50.   

49 2004 MCAC Residential Homes Participant and Non Participant Phone Survey (n=26). 
50 2004 MCAC Residential Homes Participant and Non Participant Phone Survey (n=68). 
51 2004 MCAC Residential Homes Participant and Non Participant Phone Survey (n=27). 
52 Galvin, Faesy, Slote, and Harrison, Presentation entitled “Residential New Construction Baseline Study Best Practices: Results 
from Long Island, New York”, American Council for an Energy Efficient Economy, August 27, 2004. 
53 The HERS rating point system suggests the reference home is 80 points, 86-91 points are approximately 30% to 60% more 
efficient than the reference home (source:  HERS in Maine and New Hampshire www.horizon-res.com).  Higher ratings imply 
higher efficiency shell and energy equipment, and different packages of measures and practices can be used to achieve the 
various ratings. There are various levels of ENERGY STAR® ratings including 86 (generally the minimum), 88, and 90, each 
representing higher levels of energy savings.   
54 Nexus Market Research, Inc., GDS Associates, Inc., Dorothy Conant, Shel Feldman Consulting, and Megdal & Associates, 
“Incremental Cost of ENERGY STAR® Homes in Massashusetts and New Hampshire”, submitted as Task D of the Multi-
Evaluation Tasks for the Massachusetts ENERGY STAR® Homes Program, February 14, 2003. 
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Table 6-50. Incremental Costs for ENERGY STAR® Homes 
New Hampshire 

Incremental Cost per unit: Small Single Family  (1,738 ft2) $2,533 $2,459 

Incremental Cost per unit: Medium Single Family (2,558 ft2) $3,185 $2,716 

Incremental Cost per unit: Large Single Family (4,324 ft2) $5,802 $3,342 

Incremental Cost per square foot: Small Single Family  (1,738 ft2) $1.46 $1.41 

Incremental Cost per squre foot: Medium Single Family  (2,558 ft2) $1.24 $1.06 

Incremental Cost per squre foot: Large Single Family  (4,324 ft2) $1.34 $0.77 

Source:  Nexus Market Research, Inc., GDS Associates, Inc., Dorothy Conant, Shel Feldman Consulting, and Megdal & 
Associates, “Incremental Cost of ENERGY STAR® Homes in Massashusetts and New Hampshire”, submitted as Task D of the 
Multi-Evaluation Tasks for the Massachusetts ENERGY STAR® Homes Program, February 14, 2003. 

Incremental cost was one of the market progress/performance indicators for NYSERDA’s Small Homes 
Programs.  The objective was that the incremental cost associated with upgrading the energy efficiency of 
new homes and remodeling work would decrease over time – indicating, perhaps, that the work was 
becoming more mainstream and that economies of scale had been reached.  A similar indicator is 
reflected in the goals set in the Northeast Energy Efficiency Partnerships (NEEP) documents.55  The 
NEEP document notes that the “…incremental cost of building a home of ENERGY STAR® standard” 
starts at about $2,500 per home, and the goal is that it should be “declining 20% in year four and another 
20% in year eight.”  While the various sources of data included in this update (for Massachusetts, New 
England, and Long Island) are indicative, they do not directly cover NYSERDA’s service area, and they 
do not yet provide a time series that can be examined for comparisons or a trend.  If this is deemed to be 
an important indicator to NYSERDA, additional local data collection may need to be undertaken and 
continued over time to track market progress.  However, in the interim, these data might be useful for 
conducting benefit-cost analyses. 

ENERGY STAR® Labeled Homes Causality/Attribution Findings 

Attribution of program energy savings was examined using both primary and secondary research.  First, 
the MCAC team placed several “leveraging calls” to the implementers of similar residential new 
construction programs around the country.  These calls, and review of reports covering attribution on 
similar programs, helped establish the methods being used by others to examine attribution and also 
ranges of values being used for freeridership and spillover.  Then, through the interviews of program 
implementers, participating and non-participating home builders, and surveys of participating and non
participating homeowners, the MCAC team also probed these issues to develop specific attribution 
estimates for the New York Energy $martSM ENERGY STAR® Homes Program.  Figures for 
freeridership and spillover, and the resulting net factor, represent the best-estimate values of all the 
different estimates provided by those interviewed and surveyed.  

Freeriders for the ENERGY STAR® Homes Program are builders or homeowners who receive Program 
incentives, but would have met all (full freeriders) or some (partial freeriders) of the ENERGY STAR® 

criteria anyway.  Participating builder responses gave freeridership values ranging from 7% to 38%, with 
the average being 23%. Freeridership was estimated based on the percentage of energy savings that 
would have been achieved without the program. 

The types of spillover examined through the various surveys and interviews were: 

55 NEEP Attachment E:  Assumptions, page 8, “Maryland Residential New Construction Initiative – Assumptions for 2001 
Program Screening”, from web document www.neep.org/html/initiatives/transformers. 
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• 	 Participant inside-project spillover where the program influences the participant to take additional 
energy-saving actions at the project site, but these actions are not counted by the program.  
Survey results indicate that this type of spillover adds approximately 4% of additional energy 
savings. 

• 	 Participant outside-project spillover where the program influences builders to take energy-saving 
actions in homes they work on outside of the program.  Survey results indicate that this type of 
spillover adds approximately 23.5% of additional energy savings. 

• 	 Non-participant spillover (or the free-driver effect) where the program influences non
participating households or builders to pursue similar energy-saving features on their own in new 
construction projects. Survey results indicate that this type of spillover also adds approximately 
23.5% of additional energy savings. 

Total spillover (4% + 23.5% + 23.5%) adds an additional 51% to the program energy savings.  Spillover 
potential is large for the new homes market in particular due to the large number new housing starts 
completed each year and the fact that only a small percentage of these are currently going through the 
program.  These estimates are presented in Table 6-51.  The results from the 2005 update analysis (IDC 
surveys) indicate that last year’s freeridership and spillover estimates were robust.  Therefore, last year’s 
net-to-gross (NTG) ratio was used to compute the current net savings for the ENERGY STAR® Homes 
Program.    

As noted above, freeridership was approximately 23% (equal to 1 minus the net factor shown in the 
table). However, the effect of spillover more than offsets any freeriders, leading to a net-to-gross ratio of 
1.16. A net-to-gross ratio of 1.16 means that for every 10 kWh of gross savings achieved by the 
ENERGY STAR® Homes Program, another 1.6 kWh of savings occurs elsewhere as a market effect that 
can be counted by the program. 

Table 6-51.	 ENERGY STAR® Homes Net-to-Gross Ratio and Net Savings Estimate (Cumulative Annual 
Through Year-End 2004) 

Net Savings 

MWh 2,264 1.13 2,556 0.77 
(0.62-0.92) 

1.51 
(1.30-1.72) 

1.16 
(0.97-1.35) 2,972 

MW On 
Peak 0.65 1.63 1.06 0.77 

(0.62-0.92) 
1.51 

(1.30-1.72) 
1.16 

(0.97-1.35) 1.23 

MMBtu/ 
Year 150,000 1.0 150,000 0.77 

(0.62-0.92) 
1.51 

(1.30-1.72) 
1.16 

(0.97-1.35) 174,000 

Note: Savings shown in this table do not overlap with savings counted under the ENERGY STAR Products and Marketing 
Program. 

Non-Energy Benefits 

Non-energy benefits (NEBs) are significant and valuable to participating homeowners, and recognized by 
builders. When queried about the value of an array of impacts from the installation of ENERGY STAR® 

measures and certified practices in their homes, participants indicated that the value of these “other” 
benefits was about equal to the value of the energy savings from the program.  Participants viewed 
comfort, personal satisfaction, ease of selling their home, and “doing good” for the environment as among 
the most valuable non-energy benefits.   
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Builders estimated the value of benefits to homeowners similarly.  Builders also associate some negative 
impacts with program measures, but the value of the benefits far outweigh the costs for the negative 
impacts.  Builders indicate that they use NEBs in decision-making, that they believe homeowners 
recognize NEBs, and that they use them to inform homeowners when making program-related choices.  
Builders also believe that NEBs are important contributors to spillover from the program.  These results 
are shown in Table 6-52. 

Table 6-52. ENERGY STAR® Homes Non-Energy Benefits Reported by Builders 
Average Response of 

Builder Non-
Participants 

Do building owners (homeowners) recognize NEBs?
 (1=virtually never, 5=always recognize) 

3.90 
(33%=5) 

2.77 
(5%=5) 

How often do builders use NEBs to inform homeowners and developers? 
(1=virtually never inform; 5=always inform) 

3.29 
(14%=5) 

3.44 
(17%=5) 

Are NEBs an important factor contributing to spillover? 
(1=not at all important, 5=very important) 

4.29 
(28%=5) 

3.59 
(5%=5) 

The NEBs provide some guidance on factors beyond energy savings that are valued by participants and 
can be useful in marketing the programs in terms of benefits that that are valued by participants.  The 
combination of benefits like comfort, increased value/ease of selling their homes, and other NEBs, may 
indeed be just as important as the energy savings.   

The methods used to develop use values for NEBs represent the current state-of-the-practice, but the 
MCAC study team has taken a conservative approach in applying these values to residential sector energy 
efficiency investments and recommends a value on the order of one-half the estimated value for NEB use 
values. This would add another 50% on to the net energy and peak demand savings attributable to the 
ENERGY STAR Labeled Homes Program.  

ENERGY STAR® Labeled Homes Programmatic and Evaluation Related Suggestions 

This MCAC evaluation of the ENERGY STAR® Homes Program has led to the following suggestions 
related to future evaluation and program implementation: 

• 	 Explore modifications to the program databases to make them more useful for evaluation work. 

• 	 Enhance evaluation work with periodic surveys of participants, non-participants, and market 
actors. 

• 	 Enhance evaluation work to obtain better information on pricing and incremental cost. 

6.4.4	 ENERGY STAR® Labeled Homes Process Evaluation 

This section, developed by the process evaluation team, presents a summary of the process evaluation of 
the ENERGY STAR® Labeled Homes Program, covering the period from 2000, when the program began, 
through December 2004. 

To conduct this process evaluation, the evaluation team reviewed program materials; interviewed four 
program staff and 13 program implementers across the various partners; conducted in-depth interviews 
with 40 participating builders and eight non-participating builders; conducted in-depth interviews with 14 
participating raters and five non-participating raters; conducted a survey with 100 ENERGY STAR® 

home buyers; and analyzed data from a multi-year survey with potential home buyers who were aware of 
ENERGY STAR® labeled homes. 
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Overall, there is a strong belief among implementers, partners, builders, raters, and home buyers in the 
value of NYESLH goals and achievements and in the ability of the various partners to work together to 
build and promote ENERGY STAR® labeled homes, as the following findings demonstrate:   

• 	 Implementers think the homes will be more energy efficient, more comfortable and durable, and 
will help protect the environment.   

• 	 Most builders in the program said it differentiates them in the marketplace by helping them 
ensure a higher quality product to consumers.  Just over one-half of builders reported they were at 
least somewhat satisfied with the program’s current incentive levels, although over a third 
commented they were concerned about further decreases in incentives.  Eighty-two percent of 
active builders said they will continue with the program in the coming year.  

• 	 The HERS raters agree with the goals of the program and like the opportunities it presents them; 
the large majority indicated that they will stay with the program in the coming years.   

• 	 Three-quarters of home buyers are very satisfied with their homes and 89% said they believe they 
are saving money on their energy bills. 

Challenges for the NYESLH Program include: 

• 	 How to best involve and communicate with program partners about key program changes and 
requirements. 

• 	 How to keep raising the bar effectively on energy savings. 

• 	 How to balance the needs and performance of larger volume builders with that of smaller custom 
builders. 

• 	 How to make rater services a viable job opportunity, while at the same time avoiding any 
perceived conflict of interest. 

• 	 Gathering information about the actual performance of ENERGY STAR® homes compared to 
expected performance and communicating this information to key parties. 

Conclusions and Recommendations 

The NYESLH Program is making great strides in meeting or exceeding its goals.  The following 
recommendations describe opportunities to improve the program.  Implementers are well aware of most 
of these opportunities and, in many cases, are already taking actions that will improve the program. 

1. 	 Conclusion. Many implementers, builders, and raters would like to see program communication 
links improved, especially when program changes are being considered and put into place.  
Implementers say they do not have ways to get good feedback from builders and raters when 
changes are being considered, and that they would like more effective ways to “get the word out” 
once program changes are made.  Builders and raters, as well as some implementation partners, 
say they do not have much influence over program changes and often find out about them too 
late. 

Recommendation. Consider using more localized and in-person outreach approaches to discuss 
and gather input about potential and adopted program changes with builders and raters.  For 
instance, the NYESLH Program could sponsor regular working breakfasts in areas where the 
program is most active.  The implementation contractor’s regional account managers, who are 
charged with building strong relationships with builders and raters, could organize these 
meetings, and NYSERDA staff should also attend.  Meetings to discuss potential program 
changes should be held well enough in advance to allow for meaningful negotiation. 
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2. 	 Conclusion. All raters interviewed said they cannot make a viable living as raters.  In addition, 
some raters are concerned about a perceived conflict of interest when raters are both providing 
energy efficiency services (e.g., installing insulation) and also rating the homes. 

Recommendation. Consider providing “business” development services for raters, including 
guidance on how to avoid perceived or real conflict of interest situations. 

3. 	 Conclusion. All parties involved with the program would very much like to know how well the 
homes are actually performing with respect to saving energy.  This type of information would 
help builders market their homes, reassure implementers and raters that goals are being met, and 
reinforce the value of the ENERGY STAR® label among home buyers. 

Recommendation. Factor research into the program budget that will provide reliable estimates of 
energy and cost savings in ENERGY STAR® labeled homes.  

6.5 	 HOME PERFORMANCE WITH ENERGY STAR 

Program Synopsis 

The Home Performance with ENERGY STAR (HPwES) program provides information, installation, and 
financing of energy efficiency measures for homeowners and renters of existing one-to-four-family units.  
The purpose of the program is to improve the energy efficiency of homes through increasing the capacity 
and expertise of the energy efficiency contractor base via training, certification (of individual 
contractors), and accreditation (of firms).  Through these activities, NYSERDA fosters “one-stop 
shopping” for home efficiency and facilitates customers’ implementation of recommended measures.   

The HPwES program is comprehensive in addressing a building’s shell, systems, and appliances, and is 
fuel-neutral in that it focuses on electric energy savings while also addressing fuel oil, natural gas, or 
propane end-uses when they are part of a package of cost-effective measures.   

The Assisted Home Performance (AHP) program is fully contained within HPwES; it offers virtually all 
of the same services through the same players, but provides income-qualified households with subsidies 
to pay for the installation of recommended measures.  (See Section 7.3 for more discussion of AHP.) 

The objectives of HPwES are to: 

1. 	 Provide comprehensive one-stop-shopping services through Comprehensive Home Assessments 
(CHA) (energy and environmental home audits or performance tests) that establish the scope and 
cost estimates of recommended energy improvements.   

2. 	 Increase local private contractor capacity for delivering high-quality comprehensive services 
through training (Board of Cooperative Educational Services – BOCES), certification of 
contractors, and accreditation of firms and community-based organizations through the Building 
Performance Institute, Inc. (BPI).   

3. 	 Facilitate implementation of measures through:  

A. 	 Incentives to qualified participating contractors to cover the cost of performance tests for 
households that install recommended improvements. 

B. 	 Access to financing for qualified households, including: the New York Energy $martSM 

Loan Fund, ENERGY STAR financing, homeowner financing incentive (HFI) loans, and 
AHP subsidies. 

C. 	 Additional subsidies for income-eligible households. 
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Contractors working in the HPwES program provide participants with program services.  HPwES 
contractors are trained and certified by an independent accreditation agency to ensure consumer 
protection and high-quality results.  Community-Based Organizations (CBOs) augment the list of private 
HPwES contractors for delivery of program services; they have the advantage of being in a position to 
coordinate delivery of weatherization and payment assistance programs to AHP-eligible participants.   

The HPwES program is market-based in that it aims to build upon the capabilities of local private 
contractors to deliver these services by expanding their initial expertise (be it in HVAC systems or 
weatherization) through training in complementary energy efficiency and environmental skills, as well as 
in technology applications, and by providing a quality seal of approval to consumers through individual 
contractor certification and accreditation of qualifying firms.  NYSERDA’s aggressive marketing of the 
program through print and TV advertising helps build consumer demand to enhance the contractor 
capacity-building activities.   

HPwES is both prescriptive and performance-based in that consumers can make decisions derived from a 
prescriptive set of recommendations made during a site visit, and, at the same time, contractors complete 
a performance-based CHA that uses computer software to verify an optimum package of measures that, 
when combined, achieve a targeted level of cost-effective investment.  The results of the CHA are used to 
qualify the household for immediate installation of measures by the contractor, as well as for financing 
through other NYSERDA programs.  The site visit may entail such features as blower door testing, 
infrared scans for detection of air leaks, and other assessment techniques, with the goal of offering 
homeowners a comprehensive set of recommendations for improving the home’s energy efficiency and 
environmental quality. 

HPwES and AHP deliver virtually the same services to one-to-four-family households, with AHP-eligible 
customers being offered an additional direct subsidy of up to 50% of the job cost to pay for the 
installation of recommended measures.   

The HPwES program has been slowly declining in activity levels and job costs since peaking in fall 2003.  
The total value of jobs completed by month peaked in October 2003 at slightly over $2 million; as of July 
2004, it was down to $1.19 million.  Reasons for this decline may include program changes that took 
place in 2003 and 2004, which were intended to address various programmatic quality control and cost 
effectiveness issues, but which also involved additional work on the part of contractors.  These changes 
include: 

• 	 A limit on incentive packages of $20,000 (implemented in September of 2003). 

• 	 A requirement for cost-effectiveness tests on all AHP jobs (implemented in September of 2003). 

• 	 A requirement for comprehensive assessments (i.e., computer runs) on every job (implemented in 
November of 2003). 

• 	 A requirement that all loans processed under the New York Energy $martSM Loan Fund be 
secured—i.e., with customer collateral such as their home or other investments (implemented in 
April of 2004). 

• 	 A requirement that all customers be given a brochure entitled What to Expect from Home 
Performance that outlines the rights and obligations of contractors and homeowners, including 
homeowners’ right to obtain alternative bids from other BPI-certified contractors (implemented in 
October of 2004). 

• 	 A requirement for customer signatures on all Work Scope forms before they are submitted for 
approval, which was aimed at eliminating any superfluous claims for work not approved by 
customers (implemented in October of 2004). 

• 	 A requirement for the contractor to provide sources of funding, as well as a cost breakout of 
project materials and labor, for AHP projects (implemented in October of 2004). 
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• 	 A requirement for two signatures (contractor and customer) on the Certification of Completion 
for processing of loan payments (implemented in October of 2004). 

Program Accomplishments 

The accomplishments of HPwES, as summarized in Table 6-53, include increasing awareness and 
understanding, increasing availability, and increasing the proportion of the home improvement market 
involving efficiency upgrades. 

Table 6-53. Home Performance with ENERGY STAR Program Accomplishments 
Accomplishment 

Awareness and 
Understanding 

20% of homeowners doing remodeling are aware of the Home Performance with ENERGY STAR 
Program 

Perceived Value The program is achieving high levels of consumer satisfaction and contractors report the program 
differentiates them in the marketplace 

Availability Number of BPI-accredited firms increased from 52 in 2001 to 137 in 2004 

Market share/sales Number of homes installing measures through the program increased from 315 in 2001 to 2,504 in 
2003, and 2,565 in 2004 

Proportion of home improvement market installing measures each year through the program increased 
from 0.21%-0.34% in 2001 to 1.69%-2.74% in 2004 

Energy and demand 
savings 

NYSERDA program estimate of electric energy savings: 5,283 MWh/yr times Realization Rate of 1.00 
times Net-to-Gross Ratio of 1.20 equals Cumulative Annual Electricity Savings through 2004: 6,277 
MWh/yr 

NYSERDA program estimate of summer peak demand savings: 1.1 MW times Realization Rate of 1.25 
times Net-to-Gross Ratio of 1.20 equals Cumulative Annual Demand Savings through 2004: 1.6 MW 

NYSERDA program estimate of fuel savings: 240,563 MMBtu/yr times Realization Rate of 1.00 times 
Net-to-Gross Ratio of 1.20 equals Cumulative Annual Fuel Savings through 2004: 288,641 MMBtu/yr 

Summary of Recommendations 

Issues and recommendations that program evaluators have brought up include the following: 

• 	 Correct the cause of the discrepancy between TREAT savings estimates and Home Check, 
allowing an evaluation of TREAT software. 

• 	 Explore modifications to the program databases to make them more useful for evaluation. 

• 	 Enhance evaluation work with periodic surveys of participants, non-participants, and market 
actors. 

• 	 Enhance evaluation work to obtain better information on pricing and incremental cost. 

• 	 It may be advisable to consolidate AHP and HPwES, since the vast majority of their services, 
features, delivery agents, and processes are virtually the same.  

• 	 In the past, NYSERDA has made relatively frequent (i.e., multiple times per year) changes to 
program features, processes, and requirements in the interest of improving services.  To make 
implementation and communication easier and more consistent, NYSERDA should consider 
limiting program changes to once per year, as is done in the ENERGY STAR Labeled Homes 
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program and also working in a fully collaborative manner with program partners (including 
smaller as well as larger contractors) to identify problem areas and explore potential solutions 
before enacting program changes. 

6.5.1 Home Performance with ENERGY STAR® Program Theory and Logic  

This section is based on development of a full theory and logic model for the Home Performance with 
ENERGY STAR® (HPwES) Program. 

Home Performance with ENERGY STAR Program Activities 

The activities associated with the HPwES Program may be grouped into four different areas: 

• Contractor Training, Certification, and Support 

• Marketing, Outreach, and Education 

• Financing Options 

• Verification and Quality Control 

Contractor Training, Certification, and Support 

All contractor firms participating in the HPwES Program are required to obtain accreditation 
(accreditation is given to contractor firms while certification is given to individuals) through BPI.  BPI is 
a national organization geared toward building science and technology that sets standards for assessing 
and improving the energy performance of a home.  The program places a strong emphasis on building 
science technology, using energy analysis software, and using sales and marketing techniques tailored to 
the residential contracting business to sell whole-home improvements. 

The direct out-of-pocket cost of becoming BPI-certified has been identified as a barrier to contractors.  To 
lessen the cost and time burden on contractors, those who take time off from their regular contracting 
schedule to complete training and certification receive a 75% cost reimbursement for the training.  The 
Onondaga-Cortland-Madison County Board of Cooperative Education Services (OCM BOCES) conducts 
the training statewide. 

The program requires the whole-house approach and uses a test-in/test-out protocol.  HPwES has 
activities that initially support contractors in modifying their businesses to incorporate all of these 
elements.   

Through 2004, the program offered an equipment agreement for participating contractors to assist them in 
obtaining the diagnostic equipment needed to assess and test homes.  The equipment agreements were 
structured such that a contractor could procure the equipment with 10% down with the balance repaid to 
NYSERDA over a one- or two-year term at 0% APR.  Contractors who achieved a pre-determined 
production threshold qualified for partial forgiveness on their outstanding agreement balance.  The 
program is in the process of revising the equipment agreement structure.  The new structure is scheduled 
to be announced by the end of the second quarter of 2005.   

The program implementation contractor, Conservation Services Group (CSG), along with Performance 
System Development (PSD) provide training and support for the Targeted Residential Energy Analysis 
Tool (TREAT)56 and Home Check software to participating contractors.  PSD conducts classroom 
training on a market basis (no NYSERDA incentives are paid) and CSG provides field support to 
contractors who need assistance with the software as part of their implementation contract.  Both CSG 

56  TREAT software was developed by Taitem Engineering with NYSERDA support and input.  The calculation engine is from 
the National Renewable Energy Laboratory (NREL) and the model has been validated by the Department of Energy (DOE). 
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and BPI provide continuing contractor support for questions and even on-site assistance with problem 
homes or unique circumstances when requested. 

Most contractors are trade specialists, such as HVAC or insulation installers, and the whole-house 
approach is new to them.  The equipment and training assistance gives contractors the tools to perform 
whole-house diagnostics and treatments.  The program encourages contractor partnerships.  For example, 
shell contractors and HVAC contractors can partner together to deliver comprehensive energy efficiency 
services to one-to four-family households. 

The marketing and outreach campaign targeting contractors addresses another infrastructure barrier: a 
distinct shortage of eligible and available contractors to participate in the program.  Many contractors are 
too busy handling their existing workloads to incorporate a new business model and take on more work.  
Program recruitment of contractors is conducted by OCM-BOCES, CSG and Energy $mart Communities 
coordinators. 

A high school Home Performance with ENERGY STAR pilot will also be introduced in early 2005.  
One-day workshops will be arranged with high school vocational education students in hopes of 
generating interest in the program. 

Marketing, Outreach and Education 

A major barrier for the contractors is the uncertainty that there will be sufficient demand for the whole-
house Home Performance services they offer through the program.  Comprehensive consumer- and 
contractor-targeted marketing, outreach, and education are included as key program activities to address 
this barrier. Implemented statewide (in conjunction with the New York ENERGY STAR Labeled Homes 
Program), this campaign includes television, radio, and print advertising as well as a public relations 
effort. The goal of this aggressive multi-media campaign targeting homeowners is to increase consumer 
demand for services offered through the Home Performance with ENERGY STAR Program. 

Key activities under this program element include: 

• 	 Developing television, radio, and print media employing Steve Thomas (former host of a home 
renovation television show) as a spokesperson 

• 	 Public relations efforts 

• 	 Maintaining a consumer hotline (1-877-NY-SMART) 

• 	 Preparing and sending packets of printed material to consumers (mailed and followed-up with a 
call) and contractors 

• 	 Attending Home Shows and the New York State Fair  

• 	 Maintaining a website (www.GetEnergySmart.org) 

Marketing efforts were confined to upstate audiences prior to 2004 due to the lack of a developed BPI-
certified contractor infrastructure downstate. In 2004, the Long Island Power Authority (LIPA) entered 
into an agreement with NYSERDA to administer the HPwES Program in its service area.  With that, 2004 
marketing efforts began to include the higher-cost New York City (NYC) market (with spillover into 
Long Island) and the LIPA-specific market.  The higher-cost downstate media have been used and 
leveraged at the appropriate time.  Additional LIPA support of downstate marketing is beginning in 2005 
and is expected to increase demand and support the growing infrastructure downstate.  By staging 
marketing activities and leveraging media markets, the program has been able to change its upstate 
marketing strategy to a more education-based approach rather than its original “awareness” focus.   

Program contractor development is hampered downstate due to greater contractor demand and a more 
limited relative supply.  Additionally, Westchester County requires contractors to obtain specific 
contractors' licenses to work there, thus limiting the pool of contractors available to do the work and to 

`	 6-87 May, 2005 

http:www.GetEnergySmart.org


  

 

 

 

 

  

Section 6:  Residential Programs Home Performance with ENERGY STAR 

become program certified.  Currently, only nine contractors in Westchester County are BPI certified; 
however, this reflects significant growth compared to a year ago (i.e., three certified before the start of 
2004). 

This program is also promoted by outreach conducted throughout the State by cooperative activities of ten 
teams of Community Based Organizations (CBOs) which include 66 firms also delivering the DOE 
weatherization program, 31 Cornell Cooperative Extension Educators, and nine Energy $mart 
Community Partnerships. 

Financing Assistance 

The program offers four financing options.  ENERGY STAR financing is an unsecured product offered 
exclusively by participating contractors in the Program for owner-occupied one- or two-family homes 
only.  Availability of a low-interest, unsecured financing tool through the Program enhances the “one-stop 
shopping” philosophy of the program.  Marketing this form of unsecured financing is targeted toward the 
contractor and the homeowner.  While the financing is marketed toward the homeowner, the contractor 
helps to administer the financing by providing the consumer with the details of the loan.  The contractors 
also use this financing as a sales tool to help make the offer for home improvement work more attractive 
to the consumer.  This “one-stop shopping” approach allows consumers to be given financing options at 
the same time that they are reviewing the contractor’s energy efficiency improvement recommendations.  
The maximum loan amount is $20,000 and homeowners are given the option to repay in three-, five-, 
seven-, or ten-year terms.  Currently, the annual interest rate for ENERGY STAR financing is 5.99%.  
ENERGY STAR Financing is coordinated through Energy Financing Solutions (EFS), which sells the 
loans to the Federal National Mortgage Association (Fannie Mae) and is operated by the Wisconsin 
Energy Conservation Corporation (WECC). 

As an alternative to the ENERGY STAR Financing option, program participants may opt for the New 
York Energy $martK Loan Fund which is targeted to consumers.  A $20,000 limit of eligible measures 
is applied per customer for the life of the program; therefore, all incentives are calculated based on the 
$20,000 limit, and improvements may be divided into two or more separate projects over the life of the 
program if the customer chooses.  New York Energy $martK Loan Fund loans are available through 
participating Loan Fund lenders and work must be conducted by a BPI-certified contractor. 

A third financing option is the Homeowner Financing Incentive (HFI) which provides incentives of up to 
10% of the cost of the eligible measures up to $2,000.  This provides an incentive to homeowners who are 
self-financing their improvements.  Participating homeowners receive their HFI check directly from 
NYSERDA. Regardless of the financing option chosen, payments are authorized only after NYSERDA 
receives a Certification of Completion and the project is reviewed by a NYSERDA program 
administrator. 

The final (fourth) financing option applies to homeowners who are income-qualified (up to 80% of the 
state’s median household income).  In such cases, there is an additional incentive available for installing 
eligible measures.  AHP covers up to 50% of the costs associated with the installation of eligible 
measures (up to a maximum of $5,000 per household or $10,000 for a two- to-four family building.  
Proposed projects completed under AHP must meet a cost-effectiveness minimum: a benefit cost ratio 
(BCR) of 1.1 or greater. Customers who receive incentives through AHP are precluded from also 
receiving the 10% HFI. EFS or the CBOs conduct the income verification for projects going through the 
AHP component of the program. 

Verification and Quality Control 

Verification and Quality Control activities conducted by CSG include confirming that eligible measures 
are installed and performing follow-up quality control services at the customer’s request.  Another 
customer benefit of participation is the availability of post-completion job inspections to verify the quality 
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of work performed.  At a minimum, 10% of project homes are visited by the program implementer for 
quality assurance and at least 20% of AHP homes are inspected. 

In addition, training, certification and accreditation for contractor firms and their employees adds another 
level of consumer protection and quality control and assurance provided by the program.  It is expected 
that the training and certification will ensure that high quality work is performed. 

Key activities associated with verification and quality control include: 

• Cost-effectiveness screening for improvements (AHP only) 

• Submission of written work scopes 

• Submission of Certificates of Completion 

• Post-completion quality control inspections 

Home Performance with ENERGY STAR Program Barriers 

Table 6-54 provides a list of HPwES market barriers, grouped by supply (S), demand (D) and market 
infrastructure (M) areas. Supply side is defined by the New York Energy $martK portfolio as 
electricity generation supply; as such this program does not address the “supply side” barriers.  
Associated market actors within each grouping are also presented.  Each barrier has been coded (S1, M1, 
D1, D2, etc.) for mapping to specific outcomes and measurement indicators presented later in this 
program logic model write-up.  Sequence does not represent a rank ordering. 

Table 6-54. Market Barriers and Market Actors Addressed 
Market Actors 

Supply side 
(electricity 
suppliers) 

NA NA 

Market structure / M1 – Cost for completing training and BPI certification Contractors and Remodelers 
policy (midstream 
actors) 

(cost of course and opportunity costs associated with 
taking time off from their contracting schedule). 
M2 – Uncertainty of whether investment in BPI 
certification will pay off.  Contractors need to be assured 
that work can be provided in order to recoup costs. 
M3 – Contractors are often unwilling to learn about and 
conduct services outside of their own specific trade. 
M4 – Availability of eligible contractors.  
M5 – Availability of high efficiency equipment.   

Distributors 
Lenders 

Demand side D1 – Lack of awareness of the benefits of energy Residential consumers 
(downstream 
actors) 

efficiency investments for bill savings and increased 
comfort, health and safety. 
D2 – Lack of money to pay for energy efficiency 
investments by low- to moderate-income households. 

Low to moderate income families 
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Home Performance with ENERGY STAR Logic Diagram 

Figure 6-8 illustrates the program logic at a relatively high level in diagram form.  The diagram is based 
mainly on key activities and logic elements derived from an initial meeting with program staff and a 
careful review of NYSERDA’s HPwES-specific documents and related program implementation details.  
The diagram was then modified based on feedback received through a workshop with NYSERDA staff to 
better define specific elements and logic flow.  In the diagram, program activities, outputs and short-, 
intermediate- and long-term outcomes are denoted within text boxes, and general program inputs and 
potential external influences are also noted. 

Home Performance with ENERGY STAR Program Indicators 

The following is a preliminary list of activities and measurement indicators that can be used for program 
tracking and to monitor market baselines, progress, and causality.  Table 6-55 presents potential 
indicators for program outputs.  Table 6-56 suggests short-, intermediate- and long-term program 
outcome indicators.  Where appropriate, the market barriers identified in Table 6-54 are noted next to 
outcomes in Table 6-56 where a given outcome would indicate that the barrier has been significantly 
reduced. However, this does not mean that reducing this (these) barrier(s) is sufficient to guarantee this 
outcome, but rather that it is one of the necessary conditions.  In other words, reduction of the identified 
barrier is a necessary but not sufficient condition to achieve the outcome specified. 
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Figure 6-8. Home Performance with ENERGY STAR Logic Diagram 
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Table 6-55. Home Performance with ENERGY STAR Program Outputs 
Output Indicators 

Contractor Training, Certification, and Support 

Contractors trained and Number of contractors trained to do whole-house assessments and to implement 
certified/accredited for recommended home improvements 
program participation Training reimbursement incentives provided, number and dollar amount 

Quality of completed projects (including health and safety aspect), as determined by 
post-completion inspections. 

Contractors have Number of contractors equipped to conduct whole-house assessments 
equipment to perform 
whole-house assessments 

Number of contractor equipment agreements executed through the program 
Number of contractors receiving BPI certification 

Support for contracting Number of contractor teams seen participating in program 
teaming provided 

Marketing, Outreach and Education 

Coop advertising Number and dollar amount of advertising supported 
Advertising dollars leveraged by region 

Advertisements, Television, radio, and newspaper advertisements impressions, reach, and frequency 
Educational materials, and 
public relations output 

Educational materials provided 
Press releases and their advertising dollar equivalent 
Call center asks customers that call in how they heard of program 
Call center tracking records for number of calls compared to advertisement release 

Financing Assistance 

Consumer loans granted Number and dollar amount of financing provided 
Number and dollar amount of homeowner financing incentives provided 
Number and dollar of AHP incentives subsidized 
Number of homes improved 
Sources of financing 

Verification and Quality Control 

Homes inspected Number of homes inspected 
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Home Performance with ENERGY STAR Section 6:  Residential Programs 

Table 6-56. Home Performance with ENERGY STAR Program Outcome Indicators 
Options for Measurement 

Short-Term and Intermediate-Term Outcomes (1 - 9 years) 

Consumer demand for home 
improvements with HPwES within 
program and homes retrofitted 
(shell, infiltration, ducts, ES 
appliances & lighting, HVAC)  

Contractors promote and advertise 
HPwES 

Contractors recognize value in 
advertising whole-house energy 
efficiency services and obtaining 
BPI certification to provide these 
services (without the program) 

Number of homes improved 
through the program 
Types of improvements made 
Amount of home owner dollars 
invested in home improvements by 
type (e.g. Insulation, 
weatherization, HVAC) 

Number of contractors actively 
promoting/advertising the program 

Number, percent, and dollar value 
of advertising by contractors 
offering whole-house energy 
efficiency (and comfort) services 

Number and percent of contractors 
that list/advertise BPI certification 

Review and verification of 
program database 

Site visits 

Survey/depth interviews of 
residential contractors that have 
completed BPI certification 
through the program 

Survey/depth interviews of 
residential contractors that have 
completed BPI certification 
through the program 
Count and content analysis of 
home improvement advertising in 
newspapers, yellow page 
advertising, and at home shows 

Direct program savings and 
environmental benefits 

Bill savings and home performance 

Sales of ENERGY STAR products 

Whole-house assessments 
completed 

Increased comfort, health and safety 
in existing homes receiving 
improvement services 

Amount and dollar value of kW, 
kWh and fossil fuel savings 

Amount and dollar value of kW, 
kWh and fossil fuel savings 

Number and type of ENERGY 
STAR products sold 

Number of whole-house 
assessments performed. 
Number and type of EE 
improvements recommended 

M&V on indoor air quality 
Comparison of indoor air quality 
for HPwES homes and non
participating homes 
Homeowners’ perceptions of air 
quality, safety and comfort 

Comparison of conditions before 
and after retrofit; engineering 
algorithms 

Program participant surveys 
Site visits 
Billing analysis 

Program participant surveys 

Review and verification of 
program database 

Site visits to test indoor air quality 
of program and non-program 
homes 
Homeowner survey (could be 
participants only or comparison 
between participants and non-
program home occupants) 

Long-Term Outcomes (10 or more years) 

Contractors promote whole-house Number, percent, and dollar value Survey/depth interviews of 
assessments (w/o program) of advertising by contractors 

offering whole-house energy 
efficiency (and comfort) services 

residential contractors (of various 
trades) that have completed BPI 
certification through the program

In order for this to occur, the 
following barriers would need to be 
reduced: 
- Uncertainty of value of BPI 
certification investment (M1, M2); 

Number of homes assessed per 
contractor 
Number of homes improved per 
contractor 

and a sample of those that did not 
participate in HPwES. 
Count and content analysis of 
home improvement advertising in 
newspapers, yellow page  
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Section 6:  Residential Programs Home Performance with ENERGY STAR 

Options for Measurement 
- Unwilling to perform or work with 
others for whole-house assessments 
(M3, M4). 

Sales of ENERGY STAR products 
Lack of awareness and value of 
energy efficiency (D1). 

Consumer demand for greater home 
energy and comfort performance  
Lack of awareness and value of 
energy efficiency (D1). 

Percent of home improvement 
market that is based on whole-
house assessments 
Percent of home improvement 
market that include improvements 
that increase energy efficiency 

Number and type of ENERGY 
STAR products sold 

Number of calls received by 
contractors to conduct 
comprehensive home assessments 
Level of capital investment in 
existing homes 
Percent of consumer requests for 
contractor that ask for BPI 
certification 
Percent of home improvement 
market that is based on whole-
house assessments 

advertising, and at home shows 

Consumer surveys 
Purchaser intercept surveys 

Survey/depth interviews of 
residential contractors (of various 
trades) 

Survey/depth interviews of 
homeowners 

Survey/depth interviews of BPI 
certified contractors and non-BPI 
contractors (from various trades) 

Purchasers recognize benefits and 
create positive word-of-mouth 
Lack of awareness and value of 
energy efficiency (D1). 

Existing homes more efficient  
Lack of awareness and value of 
energy efficiency (D1). 
Availability of eligible contractors 
(M4). 

kW and kWh savings and 
environmental benefits 

Percent of home improvement 
market that include improvements 
that increase energy efficiency 
Percent of homes receiving home 
improvements that make energy 
efficiency investments 

Number of referrals from 
participating consumers 

Baseline efficiency level of existing 
homes 

Number of kWh savings 
Benefit / Cost Ratios 

Survey of BPI certified-
contractors 

Survey and site visit of existing 
homes by year built 

Survey of BPI certified-
contractors 
Review of project database 
M&V for HPwES - estimating 
baseline is critical then billing 
calibrated modeling or simpler 
engineering methods may be used. 

Home Performance with ENERGY STAR Program Researchable Issues 

Based on recognition of key underlying program hypotheses, the following issues are proposed for 
potential testing. These issues are grouped into short-, intermediate-, and long-term time periods to 
represent when they are expected to become important or verifiable. 
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Short-Term (one to five years to include during program implementation) 

• 	 Are the appropriate type and level of recruiting and training efforts being conducted through 
HPwES such that contractors are made aware of the program and the desired level and mix of 
contractors (e.g. mix of trades and consistent distribution mix of trades across the state) are 
participating in the HPwES Program?  An increased effort to encourage more networking and 
inter-trade dialogue between certified contractors of different disciplines is expected to continue.  
It will be important to assess the impact of this effort. 

• 	 Are the training, program support, and QA/QC elements of the program effective in having 
contractors perform work that meets the desired quality levels and that supports the maintenance 
of the high-quality image of the ENERGY STAR label? 

• 	 Is the advertising used to market to consumers appropriate with its message, placement, 
frequency, and call to action, and is it effective in increasing consumer awareness and knowledge 
of the program and of ENERGY STAR products (i.e., lighting and appliances)?  Are these 
activities leading to a search for and purchase of energy-related home improvements and for 
ENERGY STAR products both within HPwES and in other households? 

• 	 Are the improvements being made to homes within HPwES meeting the program’s and the 
homeowners’ expectations and the contractors’ and program’s claims for energy savings, air 
quality, safety, and increased comfort (compared to conditions prior to the installation of retrofit 
measures)? 

Intermediate-Term (six to nine years to include during program implementation) 

• 	 Is the appropriate mix of contractors participating in the program to maximize the development of 
a well-rounded market?  There does not appear to be a specific plan that contractors can use to 
recruit partners and develop the market. Research could assess whether seeking opinion leaders, 
market leaders, or some other criteria would prove helpful in obtaining contractors whose 
participation would contribute most to the needed market changes. 

• 	 Are participating contractors learning from experience how to assess existing homes using a 
whole-house perspective, and are they selecting improvements that will make the greatest impact 
on energy usage in a way that works well with their business management and practices? It is 
expected that this will happen in combination with increasing supply of the necessary equipment 
and materials, such that marketing their services for energy-related home improvements is 
comfortable, achievable, and profitable without additional program support. 

• 	 Do participants recognize the benefits of the home improvements made according to HPwES 
standards?  Are they becoming promoters of these types of improvements, the certified 
contractors, and of the HPwES Program? 

Long-Term (ten years and longer, primarily post-program implementation) 

• 	 Are New York contractors regularly including a whole-house perspective in a significant number 
of the homes they work on (without program support)?  Because they can easily incorporate 
recommendations for improvements to other house systems outside of their own trade, and have 
experience with successful partnering with contractors in other trades, are more contractors 
viewing all of their project sites from a whole-house perspective?  Is this becoming standard 
practice and incorporated into their business plans, adding to their businesses’ profitability?  Are 
they promoting and continuing to provide education to consumers on energy efficiency in their 
homes? 
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• 	 Are contractors becoming certified through BPI and seeing the value of having this credential?  
Through peer networking, and without having ever participated in the program themselves, are 
they seeing the opportunities they present for market recognition and profit? 

• 	 Are contractors beginning to see the benefits of having an established network in place in which 
each tradesman can benefit from the work of members of other trades? 

• 	 Are homeowners aware and at least somewhat knowledgeable about HPwES assessments, 
improvements, and products from prior experience, prior advertising, and/or word-of-mouth 
advertising from friends, relatives, and colleagues?  As homeowners begin to think about how to 
make their homes more comfortable, is their knowledge being reinforced and directed by the 
advertising provided by contractors and through materials provided by other ENERGY STAR 
product retailers? (Continued long-term program advertising may also be considered depending 
on market development.) 

Home Performance with ENERGY STAR® Program Theory and Logic Findings 

The program logic model follows a reasonable logic flow without any noticeable gaps.  The program 
design and logic is defensible and in line with related social science research and other programs of its 
type and their evaluation findings.  This is a very positive affirmation for the program theory and 
activities. Further evaluation of the outputs, outcomes, implementation theory, and causal occurrences in 
the program and markets it impacts is the logical next step to help ensure that the program design and 
logic are best positioned to accomplish its long-term goals, particularly as the market matures and is 
affected by other market changes. 

The importance of quality assurance, and therefore also of training, is well documented.  Maintaining 
value in the ENERGY STAR label as it relates to improving existing homes and the HPwES Program 
requires these two activities. The literature is supportive that these items (quality assurance and training) 
could easily erode in a competitive market without specific intervention to support them. 

The demand side market supports are also verified as reasonable activities to promote market 
development.  The social marketing aspects of this program suggest the need for program marketing at 
least until there is a significant level of penetration and acceptance by contractors to effectively market 
HPwES services. 

The home improvement market is large, including many small contractors of various types.  The barriers 
are significant. These elements mean that permanently changing this market will take quite a while.  It 
appears reasonable to anticipate that it will take at least a nine-year program to achieve permanent change 
in this market (i.e., getting to the point at which whole-house assessment and improvements might be 
supported by the market without significant program intervention).  Periodic evaluation can assess the 
causal mechanisms and how well the market is developing.  In this way, evaluation analysis can provide 
information as to whether sustainable change is beginning to occur, whether it could with program 
refinements, or whether a review of the market operation and program possibilities need to be reassessed. 

6.5.2	 Home Performance with ENERGY STAR® Measurement and Verification 

Nexant, Inc., the Measurement and Verification (M&V) evaluation contractor for the New York Energy 
$martSM Program, has conducted an independent review of the savings reported by NYSERDA for the 
Home Performance with ENERGY STAR® program including the subsidized portion, Assisted Home 
Performance with ENERGY STAR® . The objective of the review is to verify the estimate of the 
program’s cumulative savings.  Based on Nexant's review of reported data, inspection results, and savings 
estimation procedures, the program resulted in energy savings and demand reductions shown in Table 
6-57, as of December 31, 2004.  Since 2001, the program has resulted in estimated cumulative program 
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savings57 of 8,964 MWh of electricity and 437,000 MMBtu of fossil fuels, mainly oil and natural gas.  
Most energy savings are in the form of natural gas since many of the measures are insulation and heating-
system related and financed through NYSERDA’s loan program.  

Table 6-57. Home Performance Estimated Energy Savings and Demand Reduction (December 2004)1 

Cumulative Annual Fuel 
Savings 

(MMBtu/year) 

Nexant mean 5,252 1.32 241,500 

NYSERDA reported 5,282 1.05 240,563 

Ratio (Nexant mean / 
NYSERDA reported) 

0.99 1.25 1.00 

1. The MCAC team investigated savings overlapping between Home Performance and the ENERGY STAR Products program 
and adjusted savings at the residential sector level. 
2. Cumulative annual savings are the savings realized in a single calendar year from all measures installed to date. 

The Home Performance with ENERGY STAR® (HPwES) Program is designed to provide energy 
efficiency services to the existing one-to-four family residential market.  To achieve this, the program 
provides optional technical training to energy retrofit contractors through a contract with BOCES, while 
the Building Performance Institute certifies contractors and accredits companies who serve the 1-4 family 
residential market.  Energy savings for the program are calculated using the software packages 
HomeCheck58 or TREAT59, and compiled by the program’s administrator, Conservation Services Group 
(CSG). Retrofits performed result in both electrical energy and demand savings as well as non-electric 
fuel savings, including natural gas, fuel oil, propane, and wood.  The program contractors may also 
perform retrofits that improve the health and safety of the home’s residents.   

In 2003, the M&V contractor validated the reliability of the data entered in the program database by 
comparing the project database information to CSG’s inspection results.  The M&V contractor also 
compared savings that HomeCheck calculates to savings estimated via engineering calculations for the 
most commonly installed measures.  In general, the HomeCheck and manual engineering calculations 
were found to be in general agreement.   

In 2004, home energy savings calculations are being shifted to TREAT in place of HomeCheck.  The 
most important finding in this year’s evaluation is that the implementation contractor has observed that 
the average savings estimated using TREAT are between two and three times greater than those 
calculated using HomeCheck.  Because of the large difference between the two programs, CSG revises 
the savings values using HomeCheck results before reporting to NYSERDA, to account for the 
difference, thus no additional discounting is required.  CSG and Nexant are taking steps to identify the 
source of this discrepancy and to correct these differences.   

57 Cumulative program savings are the sum of the savings realized across the life of the program. A measure that delivers 100 

kWh/year cumulative annual savings, will have delivered 400 kWh cumulative program savings after four years. 

58 HomeCheck was developed by the implementation contractor, Conservation Services Group. 

59 Targeted Residential Energy Analysis Tool developed by Taitem Engineering PC, with financial support from NYSERDA. 
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NYSERDA Savings Calculations 

Each project begins with a comprehensive home assessment to document the existing home condition and 
identify potential cost-effective energy-saving measures.  Evaluation is performed with either 
HomeCheck or TREAT software.  Both of these programs calculate the baseline energy use as well as 
energy use reductions resulting from a variety of proposed measures.  Upon measure installation, as-built 
documentation is prepared.  All program information including customer names, installation contractors, 
measures installed, and estimated energy savings are available in the HomeCheck and TREAT files 
contained in the implementation contractor’s database.  

HomeCheck software was written by CSG and was the primary home energy assessment tool until 2003.  
Its advantages include simplicity and reliability, but it lacks the ability to evaluate certain measures.  For 
example, HomeCheck does not estimate the cooling energy savings for high-efficiency windows, 
insulation, and doors measures, nor does it handle fuel-switching projects.  CSG estimates the cooling 
savings manually and adds these values to the reported savings.  CSG also discounts savings for projects 
with multiple measures to account for their interactive effect that result in a total that is less than the sum 
of the individual impacts.   

For 2004, NYSERDA shifted savings calculations over to TREAT60 for most projects; Table 6-58 shows a 
breakdown of homes assessed by year and software.  TREAT was used to evaluate 40% of the projects in 
2004; the use of HomeCheck decreased by 40% relative to 2003 even though more projects were 
completed.  (Note: Table 6-58 is missing some records- there are 6,409 homes completed in the program.)  
TREAT runs on a local computer but has a web-based reporting interface with a centralized reporting 
database. TREAT is a more comprehensive evaluation tool than HomeCheck, but its sophistication may 
make it difficult for some users.  CSG has observed significant increases in TREAT-estimated savings 
and adjusts values prior to reporting them to NYSERDA.  NYSERDA is training contractors on the 
proper use of TREAT software. CSG also conducts Quality Assurance inspections of completed projects 
to verify the quality of the work performed, identify any deficiencies in the work, conduct a blower door 
test, and discuss job satisfaction with the homeowner. 

Table 6-58.  Project Count by Evaluation Tool 
Projects 2001 2002 2003 2004 Total 

HomeCheck 330 1,077 2,387 1,485 5,279 

TREAT1 -- -- 15 1,023 1,038 

Total 330 1,077 2,402 2,508 6,317 

1. TREAT was first adopted by the program in 2003.   

M&V Methodology 

In 2003, Nexant evaluated the HPwES program by dividing it into two tasks.  The first task was to 
qualitatively evaluate the data collected by the contractors and compare it to the data entered into the 
HomeCheck program.  Figure 6-9 shows the program data overview and the aspects Nexant’s review 
covered. 

The second task consisted of validating the reported savings estimates from HomeCheck.  Because 
HomeCheck is proprietary, Nexant was unable to review the software’s methodology for energy savings 
estimates.  Instead, a number of eligible measures were evaluated with HomeCheck and compared to 
savings based on simple engineering calculations.  Additionally, the HomeCheck program has been 

60 Targeted Residential Energy Analysis Tool developed by Taitem Engineering PC, with financial support from NYSERDA. 

Annual Report 6-98 



 

  

   

 

 

 
  

 

 
 

 
 

 

  
  

 
 

 
 

 

  
 

 
 

 

 
  

 
 
 

  
 

 

                                                      
 

Home Performance with ENERGY STAR Section 6:  Residential Programs 

reviewed and approved for use by the federal Department of Energy (DOE) for the federal Weatherization 
Assistance Program.  Beginning in 2004, participating home savings were evaluated using TREAT.  
TREAT has been extensively tested and validated through RESNET test procedures and comparisons 
against other evaluation programs such as REM/Rate.61 

Figure 6-9. 2003 M&V Data Flow 

Program Tracking 
Contractors & 
Evaluation software 

Verification 

CSG 

Evaluation 

Nexant 

Data Collection Data Analysis Reporting 

Contractors collect data 
pre- and post-installation 

and enters into 
HomeCheck or TREAT 

HomeCheck or 
TREAT calculates 

savings. 

HomeCheck or 
TREAT generates 

report. 

CSG selects and inspects sample sites 
and gathers data. Compares results to 

contractors’ data. 

CSG maintains and corrects 
HomeCheck and TREAT generated 

reports. 

Nexant visits sample sites and evaluates 
data collected by contractors. 

Nexant analyzes data, develops 
independent savings calculations to 
verify savings. Compares results to 

HomeCheck and TREAT. 

Despite the validation of TREAT under controlled conditions, the implementation contractor has 
observed that electricity and fuel savings are between two and three times greater than those estimated 
using HomeCheck.  The cause of this apparent discrepancy is being investigated and preliminary findings 
suggest that user error is a contributing factor.62  A review of ten projects with extremely high savings 
showed that several had walls with no insulation defined in the baseline case leading to excessive baseline 
energy use estimates.  To compensate for the observed differences, TREAT savings estimates are derated 
so that the reported average savings are equivalent to those calculated with HomeCheck.  This solution is 
not ideal as it does not address the underlying cause of the increased savings values but it does prevent the 
systematic over-estimation of the program savings. 

To provide additional evaluation of the savings estimates, the M&V contractor collected data from 18 
randomly-selected homes in 2003 that had received energy upgrade services through HPwES and 
inspected three in 2004. The purpose of the 2003 data collection was to verify that the measures listed in 
HomeCheck for the sampled projects were installed and operating as assumed.  The purpose of the 2004 
inspections was to validate that the information contained in the project tracking databases for the 
numbers and type of energy retrofits made was accurate.  The 2004 inspections were conducted in parallel 
with the implementation contractor’s quality assurance (QA) site visits for both HPwES and the New 
York ENERGY STAR Labeled Homes program.  Parallel inspections were conducted to reduce costs and 
simplify logistics, reduce inconvenience to the homeowner (eliminate multiple inspections), and to 
observe the implementation contractor QA process.  

61 Architectural Energy Corporation, Boulder, CO. 
62 E-mail report from Taitem Engineering to NYSERDA, December 20, 2004.  
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Because Nexant did not select the homes to be inspected, only three Home Performance homes were 
inspected in 2004 (out of 24 visited). While the sample size is too small to make any statistically valid 
claims, Nexant did observe that the inspectors conduct an assessment of work performed in order to point 
out any deficiencies and do conduct a blower door test.  

HomeCheck Savings Validation 

Using the collected audit data of eighteen sites, the M&V contractor estimated the energy savings using 
simple engineering calculations.  The results of these calculations were compared with the estimates from 
HomeCheck.  The M&V estimates were not meant to provide detailed, precise savings estimates, but 
rather to ensure that the savings provided by HomeCheck were reasonable.  The M&V estimates do not 
include all of the measure characteristics collected by HomeCheck nor do they include interactive effects, 
which are usually small.  Therefore, some variation from the HomeCheck estimates is expected as a result 
of using simplifying assumptions and excluding interactive effects.   

Air Seal Energy Savings 

For example, one measure reviewed is Air and Duct Sealing that reduces infiltration of cold air (and 
exfiltration of warm).  The energy savings that result from reducing infiltration rates were estimated using 
the Air Changes per Hour at 50 Pascals (ACH@50Pa) values obtained by contractors and through blower 
door tests conducted by the implementation contractor during the post-inspection.  These values were 
entered into Equation 6-8: 

ACH ×V × ρ × c p × DegreeDays × 24 
Equation 6-8.   Energy Savings = AirSeal ηHeatingSystem 

Where: 

ACH = Air Changes per Hour, assume ACH@50Pa / 20 63 

V = Volume of house in ft3 

ρ = air density, assume 0.075 lb/ft3

 cp = heat capacity, assume 0.24 Btu/lb*ft3 

DegreeDays = Heating Degree Days for the Climate Zone 

ηHeatingSystem =Furnace efficiency 

Domestic Hot Water 

The energy savings for the Domestic Hot Water (DHW) retrofits were obtained by first estimating the 
total energy usage for hot water per home.  The Federal Department of Energy’s (DOE) 2001 Residential 
Energy Consumptions Survey64 states that the average New York household had an average natural gas 
usage for water heating of 6.8 MMBtu / household member.  The one DHW retrofit in the M&V 
contractor’s 2003 sample was in a household with three members, for a total usage of 20.4 MMBtu.  
Multiplying this value by the difference between the pre- and post-installation energy factors of the water 
heaters provided the energy savings. 

63 The average ACH for the sites was estimated using the rule-of-thumb ACH@50Pa divided by 20.  This is a rough estimate, 
however, because of the geographical region and the nature of the calculations this was deemed to be an acceptable estimate. For 
additional detail see the January/February 1994 Home Energy Magazine online article entitled “Infiltration: Just ACH50 Divided 
by 20?” 
64 U.S. Department of Energy, Energy Information Administration, Residential Energy Consumption Survey, 
http://www.eia.doe.gov/emeu/recs/contents.html, 2001. 
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Windows, Insulation, and Doors 

The heating energy savings for high efficiency windows, insulation, and doors were calculated in similar 
ways based on the reported R or U values and the Heating Degree Days for the sites’ respective regions.  
The energy savings formulas are detailed in Equation 6-9 and Equation 6-10: 

Equation 6-9.  

⎛
⎜
⎜


⎞
⎟
⎟


1 1
Area −
 ×
 DegreeDays×
 24
×
MeasureArea R Rexisting installed⎝
 ⎠
Energy Savings = R−Values ηHeatingSystem 

Equation 6-10.  

Area × (U −U )× DegreeDays × 24Window existing installedEnergy Savings = U −Values ηHeatingSystem 

Where: 

Area MeasureArea = Area of the door, insulation, or windows in ft3 

R = Rated R-value for the door or insulation, ft2 hr oF/BTU 

U = Rated U-value for the window, BTU/ft2 hr oF 

η HeatingSystem = Furnace efficiency, % 

HomeCheck does not estimate the cooling energy savings for high-efficiency doors, insulation, and 
windows measures.  Therefore, Nexant did not estimate these savings for the purpose of evaluating 
HomeCheck.  The implementation contractor estimates cooling savings outside of the HomeCheck 
program and reports these values separately.  The M&V contractor reviewed these calculations and found 
them well-documented and used appropriate methods.  

Furnaces 

The energy savings for high efficiency furnaces were determined by first estimating the total heating load 
for the site. The DOE’s 2001 Residential Energy Consumptions Survey65 states that the average New 
York home had an average space heating intensity for natural gas as shown in Equation 6-11: 

Equation 6-11. 

AreaHeatedHouseHeatingLoad = 6.826 × × DegreeDaysTotal 1000 
Once the heating load was determined, the energy savings were determined by multiplying the total 
heating load by the difference between the existing furnace efficiency and installed furnace efficiency.  
For most sites, combustion tests were not performed on the existing equipment to determine baseline 

65 Ibid. 
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AFUE. Therefore, the average baseline efficiency of 0.71 AFUE66, as estimated in HomeCheck, was used 
for the evaluation. 

Lighting 

The energy savings for light bulb retrofits were calculated by multiplying the difference in the wattages 
by the operating hours that were included in the HomeCheck database.  For the sample of sites the M&V 
contractor inspected, the estimated operating hours were equal to or less than six hours per day. 

Programmable Thermostats 

HomeCheck uses an assumed fixed percentage reduction in total heating energy use to estimate energy 
savings from the installation of programmable thermostats, which differs by fuel and heating system type.  
The energy savings for programmable thermostats were not independently estimated using engineering 
calculations or computer simulations.  Thermostat savings are dependent upon a variety of factors 
including, climate zone, house size, thermostat set points, and frequency of override. 

M&V Review Findings 

In 2003, the M&V contractor manually estimated the energy savings for a sample of sites (18) using data 
contained in the HomeCheck database.  For all measures except the water heater retrofit and attic 
insulation installation, the M&V contractor’s energy savings estimates were between 70% and 180% of 
the reported energy savings from HomeCheck.  The average of the manual calculations for all measures 
were 24% greater than those estimated by HomeCheck, suggesting that HomeCheck’s calculations may 
be conservative. 

More detailed analysis would require determining exactly which factors and assumptions are used to 
determine HomeCheck’s savings estimates for each measure.  This would allow a true quantitative 
analysis of the savings and the development of a realization rate for the savings.  However, the 
proprietary nature of HomeCheck and the shift to TREAT as the preferred software tool render this 
process both impractical and unnecessary.  Based on the evaluation performed to date, the M&V 
contractor is estimating a realization rate of 100% for HomeCheck-calculated savings. 

The implementation contractor manually calculates savings for measures that HomeCheck does not 
perform.  These are primarily air-conditioner electrical savings for insulation and air-seal projects 
(HomeCheck only calculates heating savings for these measures.)  Additionally, electric savings from 
ECM67 furnace fan motors are also calculated manually based on the number of installed furnaces.  Their 
methods and assumptions are documented and are based on sound engineering methods.  

TREAT was used for almost half of the 2004 projects, a significant increase from the 2% in 2003.  Given 
the large discrepancy in savings values that are likely due to (consistent) operator error, the TREAT 
program itself was not evaluated.  Instead, the TREAT savings values are being de-rated to match the per-
home savings values from HomeCheck.  CSG is applying a 42% realization rate for electrical savings and 
a 38% realization rate for fuel savings before reporting the results to NYSERDA.  No additional 
realization rates or discount factors should be applied to the reported savings.  Until the interaction 
between the user and TREAT is better understood and improved, validation of the TREAT evaluation tool 
should be deferred and the ad hoc adjustment factors and realization rates accepted.  

The evaluation of HomeCheck shows that the estimated savings are reasonably correct.  As the savings 
estimates from TREAT are being adjusted to match the HomeCheck savings, the resultant savings can be 

66 Annual Fuel Utilization Efficiency. 
67 Electrically Commutated Motor, a type of variable speed drive system. 
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assumed to be reasonably correct.  Some savings are manually calculated and added later.  The 
combination of these methods implies an overall uncertainty of 25% in the savings estimate.    

Summer On-peak Coincident Demand Reduction 

Demand savings are applied only to measures that reduce summer peak demand.  The demand reduction 
values are based on the kWh-to-kW factors Nexant developed as part of the ENERGY STAR appliance 
efficiency evaluation.  The demand factors take into account the portion of an installed measure’s average 
daily operating hours that fall within the system peak68 window (coincidence), and the percentage of all 
such measures that would typically be expected to run during the system peak period (diversity).  The 
inclusion of the coincidence factor in some cases increases the kWh-to-kW factor above 8,760.  A 
summary of the kWh/kW factors used for the HPwES Program is provided in Table 6-59.   

Table 6-59. NYSERDA’s kWh/kW Factors for the HPwES Program 

kWh / kW factor 

Central Air Cooling 1 584 

Room Air Conditioner Cooling 1 584 

Windows Cooling 1 584 

Refrigerator Refrigeration 0.86 7,296 

Clothes Washer Appliance 
0.52 

14,375 

Dishwasher Appliance 0.41 18,332 

Light Fixtures Lighting 0.103 14,883 

CFLs Lighting 0.103 16,777 

6.5.3	 Home Performance ENERGY STAR® Market Characterization, Market Assessment, and 
Causality (MCAC) Evaluation 

In 2003, the Market Characterization, Market Assessment, and Causality (MCAC) evaluation contractor 
team completed a comprehensive evaluation of HPwES.  This comprehensive evaluation covered the 
period from program inception through year-end 2003.   

During 2004, the MCAC Team was tasked with updating certain aspects of the earlier comprehensive 
evaluation effort. This section discusses cumulative findings and presents last year’s results for items not 
updated, and this year’s results for items covered by the update.  This year’s update evaluation focused 
available resources on the following two tasks: 

• 	 Research secondary sources that have become available since last year or updates to secondary 
sources used last year related to remodeling rates.  This data on “market size” is important to the 
estimate of non-participant spillover. 

• 	 Analyze responses received from the Integrated Data Collection (IDC) efforts being conducted 
for the Small Homes Programs.  This task includes providing summary statistics on the questions 
covered by the IDC and any updates to the program net-to-gross ratio that might be warranted 
based on the findings. 

68 The summer on-peak period was defined as June 1 - September 30, M – F, 1:00 PM – 5:00 PM, excluding holidays.   
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Home Performance with ENERGY STAR MCAC Research Approach (2003) 

A number of data sources were used in the 2003 Market Characterization, Market Assessment and 
Causality/Attribution (MCAC) analysis of the existing home market and the market for HPwES.  The 
main secondary sources used were: 

• 	 NYSERDA reports and tracking data; 

• 	 F.W. Dodge data on existing building stock; 

• 	 US Census data on buildings and populations; 

• 	 Information from CEE and other national organizations involved with ENERGY STAR® 

promotions; and 

• 	 Information from organizations involved in the market for upgrades to existing homes including 
the Building Performance Institute, and the Building Performance Contractors Association of 
New York State. 

A substantial effort was also made in 2003 to collect primary data from program implementers, market 
actors, and consumers.  Primary data collection included:  

• 	 A survey of six program staff/implementers; 

• 	 A broad-based residential mail survey completed by more than 2,660 respondents; 

• 	 Telephone surveys with 81 consumers who participated in HPwES and AHP; 

• 	 Telephone surveys with 25 consumers who did significant remodeling or renovations in their 
homes over the past two years but did not participate in the Program, plus an additional 61 
supplemental surveys with non-participating remodelers;  

• 	 Telephone interviews with 17 participating HPwES contractors;  

• 	 Telephone interviews with more than 30 non-participating contractors; and 

• 	 Smaller-scale, exploratory interviews with other market actors including six lenders and three 
realtors. 

Home Performance with ENERGY STAR MCAC Research Approach (2004) 

An important component of the 2004 MCAC efforts involved the development of data collection 
protocols that could be integrated with the Small Homes programs’ implementation to facilitate ongoing 
and near real-time data collection for evaluation.  The MCAC Team worked closely with NYSERDA 
staff to develop a protocol for collecting data as part of the standard program implementation practices 
and customer correspondence associated with the Small Homes programs.  This protocol, termed 
Integrated Data Collection (IDC), garners participant feedback in near real-time on both market 
characterization and attribution/causality, and will be an important future source of information.   

The IDC effort is an alternative and supplemental data collection method to more traditional, 
retrospective survey efforts.  There were two reasons for collecting data in this manner.  First, sending out 
these surveys allows collection of additional data from participating builders and remodelers and allows 
data to be collected at a relatively low cost.  Second, putting these data collection procedures in place 
allows a continuous stream of data for future evaluations by NYSERDA.  The logic behind this real-time 
approach also recognizes that builders and remodelers may have a better idea of the factors influencing 
their and their customers’ decisions the closer the survey is in time to the decision itself.   

For the Home Performance with ENERGY STAR® Program, the IDC effort targets contractors who have 
recently completed a Home Performance with ENERGY STAR® renovation project. The IDC effort asks 
respondents to complete an abbreviated survey that contains only the key MCAC questions related to the 
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program.  The IDC surveys for this program were conducted in two parts.  In the first phase, mail surveys 
were sent to all applicable contractors. In the second phase, the MCAC team followed up with non-
respondents by telephone in order to complete more surveys and boost response rates.  From these two 
phases, 37 surveys were completed with participating contractors.  This represents a total response rate of 
approximately 93% (Table 6-60).   

Table 6-60. Home Performance Program IDC Survey Status 
Estimated 

Precision at 90% 
confidence level 

Home Performance with ENERGY 
STAR® Contractors 40 37a 93% 4.0% 

a. 16 responses were received by mail, and 21 completed over the phone. 

Home Performance with ENERGY STAR® Market Characterization Findings 

There are a number of market actors involved in the market for HPwES.  These market actors are: 

• 	 Consumers – Responsible for engaging a HPwES contractor to perform a whole-house 
assessment.  Ultimately responsible for deciding which, if any, recommendations are 
implemented. 

• 	 Contractors – Contractors audit each home employing the “house as a system” approach.  Instead 
of making individual, separate recommendations, contractors recommend a host of measures or 
improvements that enhance and increase the overall energy performance of the home.  
Contractors, to become eligible to provide these assessments, must be certified by the Building 
Performance Institute (BPI).  At the end of December 2003, there were 104 participating, 
certified contractors in the NYSERDA program areas. 

• 	 BPI – Contractors participating in the program are certified by the BPI, a national organization 
that promotes building science technology and sets standards for assessing and improving the 
energy performance of homes. 

• 	 Lenders – Financial institutions play a crucial role in many projects, qualifying residents or 
homeowners for loans for remodeling work.   

• 	 EPA – Sets program standards, establishes testing procedures and qualifies ENERGY STAR® 

products which are used by the other actors in the execution of New York’s HPwES program. 

• 	 State and Local Governments – Set and enforce local building codes.  Issue permits for major 
renovations. 

Table 6-61 updates the annual number of single and multi-unit buildings from 2001 through 2003.  The 
total number of single family buildings increased (slowly) across the period from 2,306,888 units in 2001 
to 2,327,311 units in 2003. The number of single family homes increased between 2001 and 2002 and 
from 2002 to 2003 in all utility service areas.   
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Table 6-61. Single Family and Multi Family Building Stock Data, by Utility, for 2001-2003  
2003 (Number of buildings) Average 

(2001 – 
2003) 

CHG&E 148,939 6,910 155,849 150,459 6,898 157,357 151,790 6,904 158,694 157,300 

Con 
Edison 376,963 297,447 674,410 377,658 297,959 675,617 378,053 298,517 676,569 675,532 

NMPC 901,263 65,057 966,320 905,432 65,023 970,454 909,124 65,026 974,150 970,308 

NYSEG 548,065 33,828 581,893 550,561 33,852 584,413 552,685 33,933 586,618 584,308 

O&R 115,968 7,204 123,172 117,096 7,188 124,284 117,974 7,175 125,148 124,201 

RG&E 215,690 13,201 228,891 216,756 13,203 229,959 217,685 13,212 230,897 229,916 

Total 
Bldgs 2,306,888 423,648 2,730,536 2,317,961 424,123 2,742,085 2,327,311 424,767 2,572,078 2,741,566 

Source: McGraw-Hill Construction Dodge Market Area Construction Forecast Database – Excluding Long Island. 

The total number of multi-unit buildings increased from 2001 to 2003 with different growth rates 
observed in the various utility areas.  The total number of buildings (combined single and multi-unit) 
exhibited a similar trend in with the greatest percentage increase (1.8%) in the CHG&E area.   

The housing stock data are the basis for estimating the potential market for the Home Performance with 
ENERGY STAR® Program.  However, the market for this program is not the overall number of 
residential households, but the number of residential households conducting relevant/eligible renovations.  
Mail and phone surveys conducted as part of last year’s evaluation indicated that a significant share of 
homes that were remodeled involved energy equipment.  After controlling for the types of remodeling 
projects that were most similar to those eligible for/participating in the Home Performance with 
ENERGY STAR® Program, it was estimated that between 3.4% and 5.5% of homes were remodeled 
annually, and that the 3.4% figure was the figure closest to the eligible remodeling changes.69  Applying 
this 3.4% to 5.5% remodeling rate figure to the total housing stock for 2003 included in Table 6-61 
(2,752,078) indicates that the eligible population of remodeled homes was between 93,570 and 151,360 
per year across the State, excluding Long Island.  

Last year’s MCAC report for the Small Homes programs provided annual estimates for 2000 through 
2003 of the percentage of all eligible remodeling projects in New York that went through the Home 
Performance with ENERGY STAR Program.  Some of the figures presented in last year’s report were 
revised this year by the MCAC team.  The revised program penetration estimates are presented in Table 
6-62 along with a new estimate for 2004.  These results show the program has penetrated less than 3% of 
the eligible market when only those homes installing energy efficiency measures are considered.  Many 
more homes have had assessments performed by participating contractors, but the program is only able to 
reliably track the number of homes that install measures and submit for reduced-interest financing or 
incentives. 

69 No additional research on this question was conducted this year. 
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Table 6-62. Revised Home Performance Program Market Penetration Estimates 
Year End 2004 

Eligible Homes (3.4%-5.5% of 
total building stock)1 92,838 – 150,179 93,231 – 150,815 93,571 – 151,364 93,571 – 151,3642 

Participating Households 
Installing Measures (Not 
Cumulative) 

315 1,025 2,504 2,565 

Percent of Eligible Homes 
Installing Measures under Home 
Performance with ENERGY 
STAR 

0.21 – 0.34% 0.68 – 1.10% 1.65 – 2.68% 1.69 – 2.74% 

1. Source: McGraw-Hill Construction Dodge Market Area Construction Forecast Database – excluding Long Island.  
2. Year end 2004 data for building stock was not available and was assumed to be the same as 2003 for purposes of this 
analysis. 

The potential for increases in energy efficiency gains in this market are large.  A current breakdown of the 
percent of households undergoing renovations that install measures with energy impacts is provided in 
Table 6-63. The table indicates that energy-related remodels represent a strong portion of the remodeling 
work conducted each year:  windows, roofing, HVAC, water heating, insulation, and other changes each 
represent a high percentage of the remodeling activity indicated in the 2003 mail survey. 

Table 6-63. Measures Installed During Home Renovation 
Percent of Households Installing Measure as Part of Renovation/Remodel 

Windows 33.0% 

Room or Through the Wall Air Conditioner 30.2% 

Kitchen or Bath Remodel 27.3% 

Roofing Material 25.7% 

Heating System 22.7% 

Water Heater 21.0% 

Ceiling Insulation 14.7% 

Wall Insulation 14.4% 

New Construction 13.9% 

Cooling System 9.4% 

Added Square Footage or Added Rooms 4.9% 

Source: MCAC residential mail survey, December-January 2003/2004. 

As noted above, there are currently 104 BPI-certified contractors participating in the Home Performance 
with ENERGY STAR® Program.  As shown in Table 6-64, the top 15 Home Performance contractors are 
responsible for almost 85% of the completed projects within the program. 
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Table 6-64. Percentage of HPwES Projects by Participating Contractors (Through Year-End 2003) 
Percent of Projects 

Vincent’s Heating & Cooling 18% 

Enetherm 17% 

Energy Savers, Inc.  7% 

Town Insulation 5% 

Noco Energy Corp. 5% 

Superior Insulation 5% 

Reimer Heating & Air Conditioning, Inc. 5% 

Energy Savers Plus 4% 

Hughesco, Inc. 4% 

En-Tech Associates, Inc.  3% 

Building Performance Solutions 2% 

Energy Construction  2% 

Vastola –MJ Mechanical 2% 

The Insulation Man 2% 

Seastead Heating and Cooling 2% 

All other contractors 17% 

Source:  NYSERDA Quarterly Tracking. 

Home Performance with ENERGY STAR® Market Assessment Findings 

Awareness and Knowledge 

NYSERDA has allocated significant resources toward increasing awareness of HPwES.  The results of 
the MCAC team telephone survey are presented in Table 6-65.  Slightly more than two-thirds (68%) of 
HPwES participants responded that they were aware of the program.  One would expect participant 
awareness to be higher. However, the ultimate decision maker might not have been the survey respondent 
in all cases. Of those who remodeled their homes in the past two years but did not participate in the 
Home Performance with ENERGY STAR® Program, 20% were aware of the program.   

Table 6-65. Awareness of Home Performance with ENERGY STAR® Program 
Non-Participants who Remodeled their 

Home in the Past Two Years 

Aware 68% 20% 

Unaware 27% 68% 

Don't know/Refused  5% 12% 

Source: 2004 MCAC Team Residential Phone Survey 

All of the participating contractors were familiar to very familiar with the Home Performance with 
ENERGY STAR® Program, and 95% of the participating contractors indicate that the program has been 
very important (84%) or somewhat important (11%) in increasing their familiarity with home 
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performance measures and practices.  Data from non-participating contractors was difficult to obtain, and 
is therefore limited and may be the subject of future research efforts. 

A small number (six) of exploratory interviews were done with participating and non-participating 
lenders as well. Awareness of the program among lenders is limited outside the program.  Participating 
lenders report that energy consumption and change in energy use due to renovations is not considered in 
cash flow calculations. 

Similar awareness and knowledge questions were covered in the 2004 IDC surveys.  Contractor 
respondents were asked about the change in their familiarity with energy efficiency measures and 
practices as a result of participating in the program.  The vast majority (92%) credited the program with 
increasing their familiarity with energy efficiency equipment (Table 6-66).  

Table 6-66. Home Performance with ENERGY STAR® Program Familiarity 

Percent stating familiarity has… 

Decreased significantly 0% 

Decreased somewhat 0% 

Stayed the same 0% 

Increased somewhat 35% 

Increased significantly 57% 

Don’t know 8% 

Based on responses to MCAC IDC survey, Question A2, 45 respondents.  

Contractors indicated that more than 40% of participating households were aware of ENERGY STAR® 

equipment or ask about HPwES and that more than one-quarter (27.8%) specifically ask for ENERGY 
STAR® measures and equipment in association with their remodeling project (Table 6-67).  This question 
was not asked in last year’s surveys, so no comparison to the IDC results is available.  Comparing these 
results to the information on ENERGY STAR® Labeled Homes indicates that awareness for ENERGY 
STAR® Labeled Homes is generally higher than for the Home Performance with ENERGY STAR® 

Program (71.4% compared to 44.3%).  The widespread “branding” of ENERGY STAR® - both homes 
and products – seems to be resonating and carrying over more to the ENERGY STAR® Labeled Homes 
Program than HPwES, and has not seemed to result in similarly high levels of awareness of ENERGY 
STAR® equipment among HPwES participants.   

Table 6-67. Percent of Time Home Remodelers are Aware of or Request ENERGY STAR Equipment  
Minimum/maximum 

Aware of ENERGY STAR® equipment: HP participants 44.3% 0-100% 

Request / ask about ENERGY STAR® equipment: HP 
Participants 27.8% 0-100% 

Aware of ENERGY STAR® equipment: AHP participants 61.0% n/a 

Request / ask about ENERGY STAR® equipment: AHP 
Participants 36.7% n/a 

Based on responses to MCAC IDC survey, Question A3, 45 respondents.  
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Home Performance with ENERGY STAR® Product/Service Availability and Practices 

HPwES has set a target of enlisting 275 accredited contracting firms and providing energy efficiency 
services to 10,500 households by June 30, 2006.  Progress toward these goals is proceeding steadily, as 
shown in Table 6-68 through the end of 2003. The number of BPI-certified firms is a key metric for 
service availability.  The more firms become certified, the more available these services will be to 
consumers. 

Table 6-68. HPwES Progress Toward Goals (Through Year-End 2003 Only) 

End of Year 2003 

Percent of 
Goal 

Participating Households 
(Cumulative) 315 3% 1,340 13% 3,844 37% 

BPI Accredited Contracting 
Firms 52 19% 98 36% 127 46% 

Source: NYSERDA quarterly tracking data. 

When participating customers were asked how hard or easy it was to find a BPI-certified Home 
Performance with ENERGY STAR® contractor, 58% said that they were very available, and 19% said 
they were somewhat available.  Twenty percent (20%) stated they were somewhat or very unavailable.70 

Home Performance contractors (participants) were asked to rate the availability of the equipment and 
measures used in the program on a scale of 1 to 5 (where 1=not at all available, 5=very available), and 
also to recollect availability of the same two years ago.  These results are shown in Table 6-69. The vast 
majority, 79%, rated current availability as a 4 or 5, and compared to two years ago, they report that 
availability has increased significantly; only 28% of respondents ranked availability at a level of 4 or 5 
two years ago.  One respondent believed that availability has decreased in the last two years.71 

Table 6-69. Perceived Availability of Measures and Equipment by Participating HPwES Contractors 
Perceived Availability Two 

Years Ago 

(1) Not At All Available  N/A 22% 

2 5% 17% 

3 16% 33% 

4 21% 17% 

(5) Very Available 58% 11% 

Average Score 4.32 2.78 

Source: 2004 MCAC Specifier Survey (Q G9a-b, n=19).  Information for non-participating contractors is not provided because 
the sample was too small.  

70 From the 2004 MCAC Residential Phone Survey (n=69). 
71 2004 MCAC Specifier Survey (n=14). 
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Home Performance with ENERGY STAR® Market Share and Sales 

Although significant gains have been made in the numbers of homes that have received assessments and 
have installed measures, overall market penetration is still quite low due to the large number of eligible 
homes and remodel jobs.  As noted earlier, the penetration of the HPwES Program is less than 3% when 
only those homes installing measures are considered.  Penetration is higher, and could be nearly double 
this number, when all the home receiving assessments are considered.    

In the 2005 IDC surveys, contractors were asked about the number of homes they remodel annually and 
the share that are HPwES participants. They were also asked if they had remodeled homes that meet 
HPwES standards, but were not participants in HPwES.  The results are presented in Table 6-70. The 
results imply that a significant share of homes are remodeled to program standards but are not included in 
program records.72 

Table 6-70. Number of Homes Remodeled to Program Standards 
Minimum – Maximum 

Number of homes remodeled per year by firm 135.9 2-500 

Number of NY Home Performance with ENERGY STAR® jobs by firm 54.2 0-500 

Number of Homes not labeled, but remodeled to NY Home Performance with 
ENERGY STAR® standard 57.0 0-275 

Percent certified Home Performance with ENERGY STAR® 43% 0-100% 

Percent remodeled to Home Performance with ENERGY STAR® but not 
certified 32% 0-98% 

Based on responses to MCAC IDC survey, Question A4, 45 respondents. 

Home Performance with ENERGY STAR® Pricing and Incremental Cost 

The survey of consumers participating in HPwES showed that 61% believed that the cost of the job was 
greater than it would have been if it was done outside of the program.73  While they recognized an 
incremental cost, more than half (52%) of the participants in HPwES also believed that the remodeling 
job was of higher quality than one done outside the program.74  According to participating contractors, the 
average estimated payback period is seven years.75  All of the participating contractors believe that the 
investments in ENERGY STAR® provide a positive return to the household.76  Residents believe they are 
saving an average of $89 per month on their energy bills because of the program. 

Home Performance with ENERGY STAR® Causality/Attribution Findings 

Attribution of program energy savings was examined using both primary and secondary research.  First, 
the MCAC team placed several “leveraging calls” to the implementers of similar residential new 
construction programs around the country.  These calls, and review of reports covering attribution on 
similar programs, helped establish the methods being used by others to examine attribution and also 

72 As with the ENERGY STAR® Homes discussion, the results indicate that perhaps 75% of remodels are ENERGY STAR® and 
more expensive for homeowners. This is a relatively high percentage and may represent overstatements by respondents.  If this 
issue is important to NYSERDA, it may be worth investigating through inspections of homes, remodeling records, or other 
activities in future evaluations. 
73 2004 MCAC Residential Homes Participant and Non Participant Phone Survey (n=33). 
74 2004 MCAC Residential Homes Participant and Non Participant Phone Survey (n=81). 
75 2004 MCAC Specifier survey (n=16). 
76 2004 MCAC Specifier Survey (n=16). 
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ranges of values being used for freeridership and spillover.  Then, through the interviews of program 
implementers, participating and non-participating contractors, and surveys of participating and non
participating home owners, the MCAC team also probed these issues to develop specific attribution 
estimates for HPwES.  Figures for freeridership and spillover, and the resulting net factor, represent the 
best-estimate values which fall between all the different estimates provided by those surveyed.  

Freeriders for HPwES are contractors or homeowners who receive program incentives, but would have 
done the same renovations without the program.  Survey results indicate freeridership ranging from 9% to 
26%, with an average of 17%. 

The types of spillover examined through the interviews were: 

• 	 Participant inside-project spillover, in which the program influences the participant to take 
additional energy-saving actions at the project site, but these actions are not counted by the 
program.  Survey results indicate that this type of spillover adds approximately 6% of additional 
energy savings beyond what the Program is currently counting. 

• 	 Participant outside-project spillover, in which the program influences contractors to take energy-
saving actions in homes they work on outside of the program.  Survey results indicate that this 
type of spillover adds approximately 19% of additional energy savings. 

• 	 Non-participant spillover, in which the program influences non-participating households or 
contractors to pursue similar energy-saving features on their own.  Survey results indicate that 
this type of spillover also adds approximately 19% of additional energy savings. 

Total spillover (6% + 19% + 19%) equals 44%.  Spillover potential is large for the renovation/remodeling 
market due to the large number of projects completed each year and the fact that only a small percentage 
of these are currently going through the program. 

These estimates are presented in Table 6-71.  Freeridership was approximately 17% (equal to 1 minus the 
net factor shown in the table). However, the effect of spillover more than offsets any freeriders, leading 
to a net-to-gross ratio of 1.20. 

Table 6-71. 	 Home Performance with ENERGY STAR® Net-to-Gross Ratio and Net Savings Estimate 
(Cumulative Annual Through Year-End 2004) 

Net 
Savings 

MWh/year 5,283 0.99 5,252 0.83 
(0.74 - 0.91) 

1.44 
(1.33 – 1.55) 

1.20 
(1.09 – 1.31) 6,277 

MW 1.052 1.25 1.320 0.83 
(0.74 - 0.91) 

1.44 
(1.33 – 1.55) 

1.20 
(1.09 – 1.31) 1.578 

MMBtu 240,563 1.00 241,500a 0.83 
(0.74 - 0.91) 

1.44 
(1.33 – 1.55) 

1.20 
(1.09 – 1.31) 288,641 

Note: Savings shown do not overlap with the ENERGY STAR Products Program.  Other overlaps are not subtracted out. 
a. Rounding of the M&V Realization Rate causes the Realized Gross Savings with M&V Adjustment value to not equal the 
Unadjusted Reported Savings value. 

A net-to-gross ratio of 1.20 means that for every 10 kWh of gross savings achieved by HPwES, another 2 
kWh of savings occurs elsewhere as a market effect and can be counted by the program.  Because this 
year’s IDC survey results are very similar to last year’s results, last year’s NTG ratios were applied to the 
updated savings figures. 
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Non-Energy Benefits (NEBs) 

The NEBs for the Home Performance with ENERGY STAR® Program were similar to those for the New 
York ENERGY STAR® Labeled Homes Program.  In both cases, the multiplier for the value of the NEBs 
was 1.0 times the dollar value of the energy savings.  The NEBs are important to respondents.  More than 
50% of the householder respondents for Home Performance rated overall NEBs with a score of 4 or 5 on 
a scale in which 5 meant very valuable.  The most important categories of NEBs included environmental 
benefits, personal satisfaction, and comfort associated with having the installed measures.  Between 25% 
and 50% cited ease of selling the home, improved ability to stay in their home, and equipment 
performance as important.  Participating contractors indicated that they nearly always use the NEBs to 
inform homeowners about the benefits of the home performance work.  Table 6-72 shows contractor 
responses related to questions on the use and recognition of non-energy benefits. 

The methods used to develop use values for NEBs represent the current state-of-the-practice, but the 
MCAC study team has taken a conservative approach in applying these values to residential sector energy 
efficiency investments and recommends a value on the order of one-half the estimated value for NEB use 
values. This would add another 50% on to the net energy and peak demand savings attributable to the 
Home Performance with ENERGY STAR Program.  

The NEBs provide some guidance on factors beyond energy savings that are valued by participants – and 
can be useful in marketing the programs in terms of benefits that participants value – which may include 
energy but also equally strongly benefits such as comfort, increased value/ease of selling their homes, and 
other NEBs. 

Table 6-72. Participating HPwES Contractors’ Perceptions of NEBs 
Contractor participants 

Do building owners (homeowners) recognize NEBs? 
(1=virtually never, 5=always recognize) 

3.65 
(24%=5) 

How often do contractors use NEBs to inform home owners? 
(1=virtually never inform; 5=always inform) 

4.32 
(31%=5) 

Are NEBs an important factor contributing to spillover? 
(1=not at all important, 5=very important) 

4.72 
(53%=5) 

Note: Insufficient contractor non-participant responses were available from the survey and, thus, they are not tabulated here. 

Home Performance with ENERGY STAR® Programmatic and Evaluation Related Suggestions 

The MCAC evaluation of HPwES has led to the following suggestions related to future evaluation and 
program implementation: 

• 	 Explore modifications to the program databases to make them more useful for evaluation work. 

• 	 Enhance evaluation work with periodic surveys of participants, non-participants, and market 
actors. 

• 	 Enhance evaluation work to obtain better information on pricing and incremental cost. 

6.5.4	 Home Performance with ENERGY STAR® Process Evaluation 

This process evaluation was performed from May through October 2004 and focused on the experiences 
of stakeholders with recent program activity, as well as on cumulative program statistics.  The evaluation 
examined how the program is working from the perspectives of management, implementation and support 
organizations, participating customers, and of those who inquired but did not proceed with program 
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services. Barriers to participation by both energy efficiency contractors and customers were explored, as 
were specific issues related to program changes implemented in 2003 and 2004, or planned for in the near 
future. Key findings of this process evaluation are highlighted below, along with brief recommendations 
for addressing each finding. 

To conduct this process evaluation, the evaluation team: examined program databases, processes, and 
tools; interviewed program staff, implementation contractor staff, and program partners in the delivery of 
services; conducted telephone surveys of 48 participating contractors and 77 customers at various stages 
of participation; and reviewed program documents and databases.  In addition, 79 nonparticipating 
contractors and 65 homeowners that had inquired about the program but did not go on to participate were 
surveyed by telephone.  The information from these sources was analyzed and a summary of the findings 
are presented. 

The HPwES program is succeeding at achieving its objectives of: providing a comprehensive service for 
energy efficiency retrofits; building the capability of contractors in the state to complete comprehensive 
energy efficiency projects; and causing significant amounts of energy efficiency measures to be installed 
in participating households. HPwES is the cornerstone of NYSERDA’s various programs for existing 
one-to-four-family homes.  It serves as an intake vehicle for the financing and installation of energy 
efficiency measures by trained and certified contractors who, as part of their diagnostic HPwES services 
to homeowners, link customers with financing options (New York Energy $martSM Loan Fund, Home 
Financing Initiative incentives, and AHP subsidies), appliance incentives for upgrading to ENERGY 
STAR® standards, and direct installation of the full range of energy efficiency measures, from outlet 
gaskets to high-efficiency windows.  Comfort, safety and health features are also part of the 
comprehensive home assessment. 

The comprehensiveness of the program is both an asset (for homeowners) and a challenge (for 
administrators), in that it takes a significant amount of administration and data management to keep track 
of the 250+ projects in process at any one time.  The concept of building the energy efficiency market’s 
capacity to deliver more comprehensive projects using one-stop shopping is a laudable one, even though 
implementing and providing all the support necessary to realize this goal is challenging.  Fortunately, 
NYSERDA has a highly experienced and dedicated implementation contract team in place handling 
administrative tasks and delivery for the program. 

In general, HPwES is a very successful program and is operating well as it moves into its fifth year of 
implementation.  It appears on track to achieving its five-year goals for consumer participation (Table 
6-73), and has made significant progress in contractor training and recruitment.  The program is 
delivering high-quality services that are achieving high levels of consumer satisfaction and are reported 
by contractors to be differentiating them in the marketplace, thereby benefiting their businesses.  The 
program is also directly installing significant numbers of energy efficiency measures through successfully 
linking customers with financing, subsidies, and other program incentives available through various 
sources. 
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Table 6-73. Program Achievements and Outcomes as of December 31, 2004 
Achievement as of December 31, 20041 

Total HPwES 

Participating contractors 275 accredited firms 137 accredited firms in 2004, 49.8% of goal 
(106 in 2003, 38.5% of goal) 

Participating households 10,500 households 6,409 completed jobs, 61% of goal 
2,376 completed AHP jobs 

Energy savings n/a2 5,282,876 KWh/year3 

Average household dollar savings n/a $540 per year 

1. HPwES Project Report from CSG, Reporting Period December 1- 31, 2004; dated January 31, 2005. 
2. Note that there is no target energy savings set as a goal for the HPwES program. 
3. This energy savings number represents the unadjusted program reported savings. 

Given the continually expanding scope of this program, there are inevitable challenges that have arisen, 
for the most part because of the need for program changes, the pressures imposed by growth and 
expansion, and the need to build energy efficiency infrastructure while balancing the needs of a diversity 
of contractors. Underlying all these challenges is the pressure to keep the program cost-effective.  
Toward that end, the following conclusions and recommendations are provided. 

Conclusions and Recommendations 

1. Consolidate HPwES and AHP 

Conclusion: The HPwES and AHP programs are virtually the same in terms of the vast majority of 
services, features, delivery agents, and processes.  The basic difference is that those households who 
qualify for the subsidy based on income merely have one more tool available to them in the HPwES 
toolkit than do others. 

Recommendation:  NYSERDA should consider dropping the “Assisted” distinction and separate reporting 
requirements for AHP.  It appears to add unnecessary administrative costs whereas AHP is a subset 
(indeed, in the recent past, fully 50%) of HPwES activity.   

2. Manage Change More Efficiently and Effectively 

Conclusion: In its desire to constantly improve its services while remaining vigilant regarding cost 
efficiency, NYSERDA institutes relatively frequent (i.e., multiple times per year) changes to program 
features, processes, and requirements.  Interview contacts report that communications among all parties 
involved in these changes have been challenging. 

Recommendation: Two actions might significantly improve the program evolution process: limiting 
program changes to one time per year, as is done in the ENERGY STAR® Labeled Homes Program; and 
working in a fully collaborative manner with program partners (including smaller as well as larger 
contractors) to identify problem areas and explore potential solutions before enacting program changes.   

3. Continue Efforts to Build the Energy Efficiency Infrastructure 

Conclusion: A few larger firms currently dominate program activities (in terms of volume of homes 
treated through the program) such that an “80/20 Rule” was frequently noted in interviews (20% of the 
contractors do 80% of the business). However, Community Based Organizations (CBOs), smaller firms, 
and independent contractors also participate, or would like to, according to surveys.  Yet, they perceive 
that the needs of the larger contractors are of higher priority to NYSERDA than a concern for 
inclusiveness of the broad base of the home improvement market.  They feel uninvolved in decision
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making about program changes, and various program changes implemented in 2004 caused some of these 
firms to drop out of the program.  In some markets, participation by contractors is lower than the demand 
for services, suggesting that the combination of program requirements and perception of priorities is 
having a negative effect on recruitment of contractors into the program.   

Recommendation: Efforts should be made to bring a broader group of contractors into the program so 
more small firms, CBOs and independent contractors can compete in the expanding infrastructure being 
created by HPwES and AHP.  Support for marketing might be made available to increase the participation 
by other types of firms who do not have their own marketing resources.77 

4. Maintain Current Program Steps, Yet Revise the Approach to Inspections 

Conclusion:  At the time of this process evaluation, NYSERDA staff were considering eliminating or 
reducing the following program steps: the requirement of 100% of jobs having a Comprehensive Home 
Assessment (CHA); pre-approving all scopes of work before customers proceed to having recommended 
measures installed; and inspecting 10% of HPwES jobs and 20% of AHP jobs.  Findings from surveys 
with contractors and customers provide support for keeping the CHA and pre-approved job scopes for all 
jobs and opportunities exist for reducing the administrative cost of inspections.   

Recommendation: Maintain the requirement of CHAs and pre-approved work scopes for all jobs.  
Consider reducing the proportion of jobs inspected for well-performing program contractors.  Finally, 
consider leveraging the role of the Building Performance Institute (BPI) as the certifying and accrediting 
agency in conducting annual contractor inspections.  Since BPI already has a responsibility for ensuring 
that contractors are performing to its certification/accreditation standards and is obligated to verify this 
annually,78 BPI’s role could be strengthened as a program quality-control feature.    

5. Streamline Administrative Activities Required of the Implementation Contractor 

Conclusion:  NYSERDA’s strong, flexible working relationship with the implementation contractor has 
greatly contributed to the success of the program.  During the development phase of HPwES, the 
implementation contractor has been tapped, on an hourly rate basis, to address many issues and 
information requests in addition to carrying out the core workload of program implementation tasks.  
These activities, while important, add to program administrative costs and sometimes have diverted 
implementation team resources from core tasks.   

Recommendation: Now that the program is at a relatively mature stage, it may be possible to limit use of 
implementation contractor resources for special tasks and information requests so that more attention can 
be placed on core tasks, such as production and inspection of jobs and recruiting of contractors, in order 
to successfully meet the challenge of recent program expansions into new markets and to build contractor 
participation. 

6.6 ENERGY STAR PRODUCTS BULK PURCHASE 

The ENERGY STAR Products Bulk Purchase Program (BPP) targets multifamily building owners, 
building performance contractors, housing associations, and CBOs in New York Energy $martSM 

territory.  The program provides purchase assistance for early replacement of inefficient appliances and 
lighting through education, bulk procurement, and incentives influencing market transformation in the 
multifamily sector.  The program provides energy assessments for multifamily buildings and makes 
recommendations for the installation of ENERGY STAR measures.  The program facilitates bulk 
purchase bids on behalf of building owners and managers, submits the bids to participating ENERGY 

77 Participating CBOs are provided with funds to help them with program marketing. 
78 Contractors have to renew their BPI certification annually to remain in the HPwES program. 
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STAR Products partners for fulfillment, and provides incentives for the installation of the ENERGY 
STAR products. The program also coordinates the collection and demanufacture of the old measures.  
Bulk purchase activities were originally part of the Appliances and Lighting Program, but became a 
separate program in 2002. 

Recent evaluation of BPP has consisted solely of monitoring and verification conducted in 2004, with 
minimal MCAC efforts to adjust the gross energy savings, along with benefit/cost analysis.  Energy and 
demand savings for BPP are summarized in Table 6-74. 

Table 6-74. ENERGY STAR Products Bulk Purchase Program Accomplishments 
Accomplishment 

Energy and demand 
savings 

NYSERDA program estimate of electric energy savings: 19,451 MWh/yr times Realization Rate of 
2.03 times Net-to-Gross Ratio of 0.95 equals Cumulative Annual Electricity Savings through 2004: 
37,230 MWh/yr 
NYSERDA program estimate of summer peak demand savings: 3.9 MW times Realization Rate of 
1.62 times Net-to-Gross Ratio of 0.95 equals Cumulative Annual Demand Savings through 2004: 6.0 
MW 
NYSERDA program estimate of fuel savings: 24,307 MMBtu/yr times Realization Rate of 0.71 
times Net-to-Gross Ratio of 0.95 equals Cumulative Annual Fuel Savings through 2004: 16,292 
MMBtu/yr 

6.6.1 ENERGY STAR® Products Bulk Purchase Measurement and Verification 

In 2003, Nexant, Inc., the Measurement and Verification (M&V) evaluation contractor for the New York 
Energy $martSM Program, conducted an independent review of the savings impacts reported by 
NYSERDA for the ENERGY STAR® Bulk Purchase program.  The objective of the review is to verify 
the estimate of the program’s cumulative savings.  In 2004, Nexant added to the 2003 effort by reviewing 
additional program documentation and adjusting the program’s cumulative and annual savings as a result. 

Based on Nexant's review, as of December 31, 2004, the program resulted in energy savings and demand 
reductions shown in Table 6-75. Since beginning in 2002, the program has resulted in estimated 
cumulative program savings of 84,900 MWh and 37,795 MMBtu.79  Note that despite the program end80 

in 2003, savings continue to accrue from units installed during earlier program years.   

As indicated by the ratios in Table 6-75, Nexant has adjusted the annual electric energy savings 
(MWh/year) and the summer on-peak coincident demand reduction (MW) upward and the annual non
electric energy savings (MMBtu/year) downward from NYSERDA’s reported values.  The changes are 
due to modifications made by Nexant to the deemed savings values used by the program.  

79 Cumulative program savings impacts are the sum of the savings realized across the life of the program.  A measure completed 
in January of 2001 and that delivers 100 kWh/year annual savings, will have delivered 400 kWh cumulative program savings as 
of December 31, 2004.  The measure still delivers an annual savings of 100kWh/year at the close of 2004.   
80 The program closed in 2003 due to budget constraints and the need to more effectively meet market transformation goals.  Its 
activities were folded into the Assisted Multifamily Program.  

 6-117 May, 2005 

http:MMBtu.79


  

 

 
Cumulative Annual1 Electric 
Energy Savings (MWh/year) 

Summer On-Peak 
Coincident Demand 

Reduction (MW) 
 

 

 

 

  

  

                                                      
  

Section 6:  Residential Programs	 ENERGY STAR Products Bulk Purchase 

Table 6-75. 	 ES Bulk Purchase Estimated Energy Savings and Demand Reduction (Through December 
2004) 

Cumulative Annual Non-
Electric Energy Savings 

(MMBtu/year) 

Nexant adjusted 39,397 6.35 17,240 

NYSERDA reported2 19,451 3.92 24,307 

Ratio (Nexant adjusted 
/ NYSERDA reported) 2.03 1.62 0.71 

1. Cumulative annual savings impacts are the savings realized in a single calendar year from all measures installed to date. 
2. The savings values reported by NYSERDA are based on Nexant’s 2003 M&V report, M&V Evaluation ENERGY STAR Bulk 
Purchase Program, Final Report, March 2004. 

In 2004, Nexant’s modification to the energy and demand savings for compact fluorescent lamps (CFLs) 
had the largest impact on the total program savings.  CFLs account for 54% of the program’s total 
adjusted electric energy savings.  Nexant increased the deemed energy and demand savings for 
installations for CFLs based on information provided by program staff.  Specifically, during the 2003 
M&V review, Nexant had assumed that 100% of the CFLs were installed in residential living areas.  
According to program staff, 80% of the CFLs are actually installed in multifamily common areas, with 
the remainder installed in multifamily living spaces.  The deemed energy savings for lighting installed in 
common areas is substantially greater than that the energy savings for lighting installed in residential 
living areas since common area lighting typically operates more hours per year (i.e. 8,760 versus 1,728 
hours). Accounting for the end-use location of the CFLs results in a significant increase in the program’s 
adjusted electric energy and demand savings. 

In 2003, Nexant found that NYSERDA did not calculate or report the non-electric energy (MMBtu) 
savings attributable to the program.  Nexant has now determined and reported the non-electric energy 
savings that are attributable to installations of dishwashers and residential and commercial clothes 
washers installed where gas-fired domestic hot water (DHW) heaters are used.  

During the 2004 review, Nexant modified the energy and demand savings delivered to the program from 
installations of residential and commercial clothes washers.  Specifically, Nexant changed the assumed 
market penetration of electric DHW heaters for clothes washers.  For residential clothes washers, Nexant 
updated the assumed market penetration of electric DHW heaters from 13% to 25.4%, to reflect the most 
recent market data available, as provided from NYSERDA’s Soak Up Some Savings Program.81 

Commercial clothes washers were installed in the multifamily sector and during the 2003 review, Nexant 
had assumed a market penetration rate of 13% for electric DHW based on data for the residential sector.  
In 2004, Nexant changed the assumed market penetration of electric DHW heaters to 41%, based on 
multifamily energy consumption data from US DOE Energy Information Administration.82  The overall 
effect is an increase in the program’s electric energy savings and a decrease in the program’s non-electric 
energy savings (as compared to the 2003 M&V results). 

Also in 2004, Nexant included additional electric energy and non-electric energy savings delivered to the 
program from residential and commercial clothes washers.  These savings are from reduced clothes dryer 

81 Aspen Systems Corporation, NYSERDA’s Clothes Washer Promotion Soak Up Some Savings! Final Report, NYSERDA, 
March 30, 2004. 

82 Energy Information Administration, “Table HC5-4a.  Appliance by Type of Housing Unit, Million U.S. Households, 2001”, 

2001 Residential Energy Consumption Survey: Housing Characteristics Tables, 2001. 
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energy consumption and are realized because ENERGY STAR clothes washers remove more moisture 
from the clothes at the end of the wash cycle, which results in less dryer energy use. 

NYSERDA Savings Calculations 

The ENERGY STAR Bulk Purchase program’s implementation contractor maintained a database to track 
program activity.  NYSERDA used the database to report the installation date, zip code, construction type 
(early replacement or new construction), and number of installations of each appliance or lighting fixture.  
The program’s total energy saving impacts were calculated by multiplying the number of installations of 
each appliance by a stipulated per-unit energy savings value.  

M&V Methodology 

The stipulated per-unit electric energy savings and summer on-peak demand reduction for measures 
associated with ENERGY STAR Bulk Purchase program have been reviewed separately and described in 
the “M&V Evaluation Deemed Savings Final Report”.83  As part of that review, Nexant created and now 
maintains the Deemed Savings Database (DSD) to warehouse the deemed savings values used by multiple 
NYSERDA programs.  In general, baseline and retrofit power consumption and annual operating hours 
were examined and revised if necessary by Nexant.  Additional details regarding each measure are 
contained in the DSD. 

Most equipment purchased with ENERGY STAR Bulk Purchase program assistance replaced inefficient 
but operational equipment.  The energy efficiency baseline for these early replacement projects is the old 
equipment that is retired.  A few of the program’s installations were in new construction projects, and in 
these cases, the baseline is the standards and codes in place at the time of replacement.  The DSD includes 
savings values for both retrofit and new construction projects. 

M&V Review Findings 

As part of the M&V evaluation of the program, Nexant compared the deemed annual electric energy 
(kWh/yr), demand (kW), and non-electric energy (MMBtu) savings values assumed by NYSERDA to the 
values determined by Nexant.  The ratio of the NYSERDA-reported to the M&V adjusted value is a 
realization rate. A realization rate of 1.00 indicates 100% agreement.  Note the savings values reported 
by NYSERDA are based on Nexant’s 2003 M&V report.84 

Table 6-76 and Table 6-77 summarize the deemed per-unit savings values reported by NYSERDA, the 
M&V adjusted values, and the realization rates for the measures reviewed for the ENERGY STAR Bulk 
Purchase program.  Note that Table 6-76 contains the deemed savings values for the replacement units 
(also known as “retrofit” or “early replacement”) and Table 6-77 contains the deemed savings values for 
the new construction units. 

83 Stipulated values for the ENERGY STAR Bulk Purchase Program and other New York Energy $martSM programs are 
warehoused in the “Deemed Savings Database.” For a complete discussion of this product see M&V Evaluation Deemed Savings 
Final Report, prepared by Nexant for NYSERDA, March 2004. 
84 Nexant, Inc, M&V Evaluation ENERGY STAR Bulk Purchase Program, Final Report, NYSERDA, March 2004. 
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Table 6-76. Realization Rates (Early Replacement Units Only) 
Non-Electric Energy Savings 

(MMBtu/yr) 

Realization 
Rate 

Refrigerator 543.0 543.0 1.00 0.074 0.074 1.01 0.00 0.00 1.00 

Dishwasher 92.6 92.6 1.00 0.005 0.005 1.01 0.60 0.60 1.00 

Res. clothes 
washer 

138.7 310.1 2.24 0.010 0.022 2.20 2.10 1.98 0.94 

Comm. 
clothes 
washer 

510.2 2,171.7 4.26 0.067 0.283 4.22 7.72 5.28 0.68 

Room air 
conditioner 

174.5 174.5 1.00 0.294 0.294 1.00 0.00 0.00 1.00 

Light 
fixtures 

115.6 403.0 3.49 0.008 0.042 5.29 0.00 0.00 1.00 

Table 6-77. Realization Rates (New Construction Units Only) 

Non-Electric Energy Savings 
(MMBtu/yr) 

Realization 
Rate 

Refrigerator 52.0 52.0 1.00 0.007 0.007 1.02 0.00 0.00 1.00 

Dishwasher 49.6 49.6 1.00 0.003 0.003 0.90 0.32 0.32 1.00 

Res. clothes 
washer 

94.3 195.9 2.08 0.007 0.014 2.00 1.40 1.36 0.97 

Comm. 
clothes 
washer 

412.3 1,434.6 3.48 0.054 0.187 3.46 6.17 3.49 0.57 

Room air 
conditioner 

39.6 39.6 1.00 0.067 0.067 1.00 0.00 0.00 1.00 

Light 
fixtures 

115.6 403.0 3.49 0.008 0.042 5.29 0.00 0.00 1.00 

Lighting Fixture Savings 

Nexant adjusted the energy and demand savings values for lighting fixtures based on a weighted average 
savings value by end-use location.  According to program staff, 80% of the compact fluorescent lamps 
(CFLs) installed through the ENERGY STAR Bulk Purchase program are installed in multifamily 
common areas, with the remainder installed in multifamily living spaces.  From the DSD, the savings for 
common area lighting in multifamily are 480 kWh/year and 0.052 kW per CFL, based on an assumed 
reduction in the connected load equal to 54.8 watts, 8,760 annual operating hours, and a combined 
summer on-peak coincident and diversity factor equal to 0.94.  For CFLs in residential living spaces, the 
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savings are 94.7 kWh/year and 0.006 kW per CFL, based on an assumed reduction in the connected load 
equal to 54.8 watts, 1,728 annual operating hours, and a combined summer on-peak coincident and 
diversity factor equal to 0.103.  The assumptions in the DSD are based on the demand reduction and 
annual operating hour findings from NYSERDA’s Lighting Catalog and 2-for-1 Bulb Offer as outlined in 
a Nexus Market Research (NMR) report.85  The values used by NYSERDA for the ENERGY STAR Bulk 
Purchase program based on Nexant’s 2003 M&V evaluation assumed 100% of the light fixtures were 
installed in residential living areas, where the annual operating hours are assumed to be significantly less 
(as detailed above). The impact of the modification is an increase in both the annual electric energy and 
summer on-peak demand savings for CFLs as shown in Table 6-76 and Table 6-77 above. 

Residential and Commercial Clothes Washer Savings 

ENERGY STAR dishwashers and residential and commercial clothes washers require less water than 
standard models, which results in less energy consumption to heat the water.  In 2003, Nexant determined 
and reported both the electric and non-electric energy savings delivered to the program from installations 
of dishwashers and residential and commercial clothes washers, based on an assumed percentage of sites 
with gas-fired domestic hot water (DHW) heaters.   

During the 2004 review, Nexant updated the electric energy (kWh/yr), demand (kW), and non-electric 
energy (MMBtu/yr) savings delivered to the program from installations of residential and commercial 
clothes washers by modifying the market penetration rate assumptions of electric DHW heaters.  The 
market penetration rate of electric DHW heaters in the residential sector was updated based on data from 
NYSERDA’s clothes washer promotion, Soak Up Some Savings.86  Nexant had previously assumed a 
market penetration of 13% for electric DHW based on data from the US DOE Energy Information 
Administration (EIA).  Data from the Soak Up Some Savings program suggests the most appropriate rate 
is 25.4%, which is based on the current New York market. 

Commercial clothes washers were installed in the multifamily sector and during the 2003 review, Nexant 
had assumed a market penetration rate of electric DHW based on data for the residential sector.  In 2004, 
based on feedback provided from program staff, Nexant changed the assumed market penetration of 
electric DHW heaters from 13% to 41%, based on multifamily energy consumption data from US DOE/ 
EIA.87  The result from both of these modifications is an increase in the electric energy savings and a 
decrease in the non-electric energy savings. 

Furthermore, there are additional electric and non-electric energy savings for ENERGY STAR residential 
and commercial clothes washers because there is less remaining moisture in the clothes at the end of the 
wash cycle compared to standard equipment, resulting in less drying energy consumption.  During the 
2003 review, these additional savings were not reported.  In 2004, Nexant determined and reported a 
weighted savings value due to reduced dryer energy consumption based on the energy source of the dryer 
(i.e. electric or gas-fired). 

The assumed market penetration values that Nexant used during the 2004 review are presented below. 

• 	 For residential clothes washers, Nexant assumes a market penetration rate of 25.4% for electric 
DHW heaters and 58.6% for electric clothes dryers based on data supported by NYSERDA’s 
Soak Up Some Savings program. 

85 Nexus Market Research, Lighting Catalog and 2-for-1 Bulb Offer Participant and Non-participant Study, NYSERDA, August 
2002. 

86 Aspen Systems Corporation, NYSERDA’s Clothes Washer Promotion Soak Up Some Savings! Final Report, NYSERDA,
 
March 30, 2004. 

87 Energy Information Administration, “Table HC5-4a.  Appliance by Type of Housing Unit, Million U.S. Households, 2001”, 
2001 Residential Energy Consumption Survey: Housing Characteristics Tables, 2001. 
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• 	 For commercial clothes washers (installed in the multi-family sector), Nexant assumes a market 
penetration rate of 41.1% for electric DHW heaters and 81.9% for electric clothes dryers based on 
data from the US DOE/EIA88 for the multi-family sector.  

M&V Adjusted Program Impacts 

As shown in Table 6-78 the adjusted electric energy (MWh/year) and demand (MW) savings are revised 
upwards and the non-electric energy savings are decreased from NYSERDA’s estimates.  These changes 
are due to modifications to the deemed per-unit savings impacts made by Nexant as previously detailed.  
Since CFLs account for 54% of the program’s total adjusted electric energy savings, the upward 
adjustment to the energy savings for CFLs had the largest impact on the total program savings.   

Table 6-78. Annual Impacts - NYSERDA Reported vs. M&V Adjusted 

Cumulative Annual Non-
Electric Energy Savings 

(MMBtu/year) 

M&V adjusted 39,397 6.35 17,240 

NYSERDA reported 19,451 3.92 24,307 

In determining the ENERGY STAR Bulk Purchase program’s cumulative program savings, Nexant 
assumed that for each installed unit the annual electric energy (kWh) and non-electric energy (MMBtu) 
savings are equal to the first year savings for each year from the installation year through December 31, 
2004. Nexant then prorated the savings based on the installation date recorded by NYSERDA.  The 
replaced equipment’s remaining useful life would have expired had it not been replaced at some point in 
the future. At which point the annual energy savings for that unit should be reduced to reflect an increase 
in baseline. Not enough information is currently available to make this adjustment.  For this analysis, 
Nexant assumed that the remaining useful life for all the replaced equipment was greater than four years 
(2001-2004). 

6.6.2	 ENERGY STAR® Products Bulk Purchase Market Characterization, Market Assessment, 
and Causality (MCAC) Evaluation 

The MCAC Team did not address the ENERGY STAR Products Bulk Purchase Program in this year’s 
evaluation work. This section contains last year’s evaluation summary with updated information on 
energy and demand savings through the end of 2004.   

Last year’s attribution assessment consisted of a review of net-to-gross (NTG) ratios used by similar 
programs around the nation.  However, secondary data on programs promoting ENERGY STAR® 

measures in multifamily buildings was sparse.  Typically, NTG ratios found in the literature for ENERGY 
STAR® appliance and lighting programs range between 0.9 and 1.0 (1.0 being the most common).89 

Freeridership generally ranges from 0 to 0.1.  No spillover factors are cited in the literature on other 
programs.  However, where primary research was conducted for NYSERDA on related programs, 
spillover factors were found to be between 1.1 (for the ENERGY STAR® Products Program) and 1.15 
(for the Assisted Multifamily Program).  Based on the sources reviewed, a 0.95 net-to-gross ratio is 
recommended as a placeholder value for the ENERGY STAR® Bulk Purchase Program until primary 

88 Energy Information Administration, “Table HC5-4a.  Appliance by Type of Housing Unit, Million U.S. Households, 2001”, 

2001 Residential Energy Consumption Survey: Housing Characteristics Tables, 2001. 

89 These figures are derived mostly from programs run by National Grid and Wisconsin Focus on Energy.
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research can be conducted. Recommended values for freeridership, spillover, and the resulting net-to
gross ratio and net savings are shown in Table 6-79. 

Table 6-79. 	 ES Products Bulk Purchase Net-to-Gross Ratio and Net Savings Estimate (Cumulative Annual 
Through 2004) 

Net Savings 

MWh/ year 
(Estimated 
Range) 

19,451 2.03 39,397 
0.9 

(0.73-1.0) 
1.05 

(1.0-1.15) 
0.95 

(0.84-1.0) 
37,230 

MW On-
Peak 
(Estimated 
Range) 

3.9 1.62 6.4 
0.9 

(0.73-1.0) 
1.05 

(1.0-1.15 ) 
0.95 

(0.84-1.0) 
6.0 

MMBtu Gas 
and Oil 
Savings 

24,307 0.71 17.2 
0.9 

(0.73-1.0) 
1.05 

(1.0-1.15 ) 
0.95 

(0.84-1.0) 
16,292 

Note: Overlap with other programs has not been removed. 

6.7 RESIDENTIAL COMPREHENSIVE ENERGY MANAGEMENT 

Program Synopsis 

The Residential Comprehensive Energy Management (CEM) Program promotes the acquisition and 
installation of sophisticated energy management and advanced metering systems in residential 
applications. The Program works with all New York Energy $martSM residential programs to install 
advanced metering systems, which can help customers take advantage of retail competition while 
simultaneously allowing program implementers to monitor participating customers’ energy use.  The goal 
of the program is to induce owners of 3,000 single-family and 15,000 multifamily units to install 
advanced metering and energy management systems through incentives to help buy down the cost of 
these systems.  These advanced meters provide data on actual energy use in multifamily buildings and 
one- to four-family dwellings and provide information on the savings from energy efficiency measures 
installed under other residential New York Energy $martSM-funded programs.  The data collected 
through these metering systems will facilitate comparisons of actual energy use to projected use, allowing 
conclusions to be drawn regarding: 1) the reliability of projected savings, and 2) the availability of an 
income stream for debt service as a result of the energy efficiency installations.  Use of monitoring 
systems is expected to permit energy management interventions to remedy problems if actual use is not in 
line with projected use. Incentives for direct load control devices and technical assistance are also 
provided. 

As of October 7, 2004, 255 projects had been completed in the CEM Program, including 97 advanced 
metering applications, two direct load control projects, 39 feasibility studies, 60 education and training 
projects, and 57 projects dealing with regulatory assistance.  These projects involved the installation of 
nearly 8,000 meters. 

The use of advanced metering systems provides data on actual energy use.  This aspect of the CEM 
Program can be used in conjunction with a variety of other NYSERDA-sponsored programs to evaluate 
their efficacy and to determine the future scope and shape of such programs. 
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The CEM Program is one of NYSERDA’s forward-looking programs in that it is working to take 
advantage of meter change-outs that are due to occur and provide incentives to make sure that the new 
meters installed are advanced meters.  These advanced meters will allow for residents and building 
owners to take advantage of time-differentiated rate options that may not be offered now, but are likely to 
be offered in the future. If action to install meters is not taken at the time of meter change-out, there is the 
possibility of lost opportunities as the cheapest replacement meter is simply another standard meter 
without the advanced features. In this context, the CEM Program is attempting to develop the 
infrastructure that is anticipated to be needed in the future at the lowest cost (i.e., it tries to leverage 
current meter change outs and pay for incentives to install advanced meters when these change outs 
occur). This means that the program will see little actual energy savings in the near term, but has the 
likelihood of substantial savings a few years into the future.  In addition, it is designed to avoid the 
criticism that advanced meters should have been installed when these meters were changed-out to prepare 
for time-differentiated pricing and for “smart residences” that can better manage energy use. 

The CEM Program has been allocated a $14.1 million 8-year budget.  The vast majority of the budget 
($11.8 million) is assigned to providing incentives for the design and implementation of advanced 
metering projects.   

Program Accomplishments 

The accomplishments of the CEM Program, as summarized in Table 6-80, include increasing awareness 
and understanding, increasing availability, and increasing the market penetration of advanced metering. 

Table 6-80. Comprehensive Energy Management Program Accomplishments 
Accomplishment 

Awareness and 
Understanding 

30% of non-participating building owners are extremely or somewhat familiar with advanced 
metering compared to 61% of participants 

Perceived Value 88% of participating building owners are extremely or somewhat satisfied with advanced meters 

Participating customers reported non-energy benefit values equal to 44% to 110% of the value of the 
energy savings they receive from the meters 

Availability 91% of contractors, consultants, and ESCOs said promotion of advanced meters has increased over 
the past two years 

67% of consultants, contractors, and manufacturers say demand for advanced metering has increased 
significantly or somewhat 

Market penetration With 255 buildings participating, market share is minimal at this time 

Energy and demand 
savings 

NYSERDA program estimate of electric energy savings: 4,342 MWh/yr times Realization Rate of 
0.57 times Net-to-Gross Ratio of 1.16 equals Cumulative Annual Electricity Savings through 2004: 
2,882 MWh/yr 

NYSERDA program estimate of summer peak demand savings: 3.3 MW times Realization Rate of 
0.82 times Net-to-Gross Ratio of 1.16 equals Cumulative Annual Demand Savings through 2004: 3.1 
MW 

Summary of Recommendations 

Recommendations from the program evaluators concerning the CEM Program have included the 
following: 

• 	 Enhanced or increased education efforts and information for main industry players are needed in 
order to accelerate the adoption of the advanced meters.  
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• 	 More information should be made available, particularly to the non-participant population, on not 
only the incentives available for advanced metering, but on overall program goals. 

• 	 Incentives should be continued in the CEM Program to ensure adoption of more energy efficiency 
measures.  Without the incentives provided by the NYSERDA program, it is doubtful that any of 
the metering projects that have been completed would have moved forward. 

• 	 The success of the CEM Program should be viewed in the long term.  Savings were minimal for 
projects in which the systems had been in place for one year or less, and much greater for projects 
that had been in place for two years or longer; apparently, it takes several cycles of feedback on 
energy usage provided by the system for tenants and energy managers to understand and can act 
upon it. 

• 	 A comprehensive examination of current regulatory barriers to CEM Program implementation 
should occur. This would include inter-agency (ESCO, PUC, NYSERDA) cooperation to ensure 
that regulations governing the CEM Program do not overlap and/or contradict one another. 

6.7.1 	 Residential Comprehensive Energy Management Measurement and Verification 

Nexant, Inc., the Measurement and Verification (M&V) evaluation contractor for the New York Energy 
$martSM Program, has conducted an independent review of the savings impacts reported by NYSERDA 
for the Residential CEM Program.  The objective of the review is to verify the estimate of the program’s 
cumulative savings.  Based on Nexant's review, as of December 31, 2004, the program resulted in energy 
savings and demand reductions shown in Table 6-81.  Since the program’s first installation in 2001, the 
program has resulted in estimated cumulative program savings of 4,002 MWh.90 

The program helps to offset the cost of installing advanced metering systems in residential multi-family 
buildings in New York State. All projects to date have been in the Consolidated Edison service area.  
Savings result from changes in occupant or management behavior in response to the newly available 
energy use information.  To date, the program has helped complete 31 projects that installed systems in 
14,411 multi-family units in 159 buildings.   

Table 6-81. CEM Estimated Energy Savings and Demand Reduction (Through December 2004) 
Summer On-Peak Coincident Demand 

Reduction (MW) 

Nexant mean 2,492 2.678 

Nexant low 1,304 2.541 

Nexant high 3,680 2.815 

NYSERDA reported 4,342 3.279 

Ratio (Nexant mean / 
NYSERDA reported) 

0.57 0.82 

Uncertainty in ratio ± 0.32 ± 0.05 

1. Cumulative annual savings are the savings realized in a single calendar year from all measures installed to date. 

Nexant’s review, which consisted of an examination of a sample of ten completed projects, found that all 
meters in the project sample were in place and operating.  However, an analysis of utility billing records 

90 Cumulative program savings are the sum of the annual savings realized over the life of the program. A measure that delivers 
100 kWh/year cumulative annual savings, will have delivered 400 kWh cumulative program savings after four years. 
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before and after project completion shows that energy and demand impacts are lower than reported by 
NYSERDA. Only four of the ten projects in the billing analysis sample saved more than 5% of baseline 
electric energy consumption, compared to NYSERDA reported savings, in which six projects in the 
sample saved at least 5% of baseline consumption.   

Based on the billing analysis results for the sample, it appears that there is a relationship between the age 
of a project and its savings, with savings increasing over time.  Projects with small or no savings were all 
completed within twelve or fewer months of this review, while the four projects that have been in place 
for more than two years show savings greater than 10%.  In addition, the four projects with at least two 
years of post-installation billing data all showed second-year savings at least 11% higher than during the 
first year.  The time dependency is an indirect corroboration of the program’s premise that tenants and 
energy managers will learn to use the information provided by advanced metering systems to better 
control their electric energy use.  If this relationship continues, the program’s savings should increase as 
voluntary reductions respond to the new information provided by the metering systems. 

Several facilities in the sample had particular characteristics that may have contributed to the results to 
date. None of these facilities showed significant energy and demand reductions: 

• 	 Two facilities consisted of luxury condominiums, where tenants probably lack the financial 
motivation to reduce energy bills.   

• 	 One facility installed advanced meters through this program as part of a direct load control 
project for air-conditioning units, so there was no change in the utility billing to tenants. 

• 	 One facility was a low-income multifamily complex, where tenants pay a fixed utility bill 
regardless of their actual use. However, this facility has shown non-electric (MMBtu) savings 
from temperature sensors and boiler control valves included in the advanced metering system.  In 
addition, rent control regulations, including utility submetering, are currently under review by the 
New York Supreme Court, which may allow the building owner to charge tenants based on their 
utility usage.  

NYSERDA Savings Calculation 

The CEM program assists with the cost of installing advanced metering and energy management systems 
in residential facilities. Energy and demand savings result from voluntary changes by facility tenants and 
managers in response to paying for actual monthly energy consumption.  After project installation, a 
NYSERDA representative conducts a follow-up site visit to verify installation and operation of meters.  
NYSERDA-reported energy and demand savings for completed projects were developed through a direct 
comparison of baseline and post-installation utility billing data, and did not incorporate any independent 
variables, such as weather or occupancy data.  Program and individual project data, historical energy 
consumption, and savings information are tracked with the CEM/REAP Information System (CRIS) 
database, which is maintained and updated by TRC Information Management Group.    

M&V Methodology 

The program tracking indicators that are the subject of Nexant’s 2004 M&V evaluation of the CEM 
program include annual energy savings (kWh) and peak electric demand reduction (kW).  One type of 
advanced meter installed through the program also tracks ambient temperature and is used for boiler 
controls; however, the program does not track non-electric (MMBtu) savings. 

Based on the above indicators, Nexant’s evaluation consisted of the following elements:  

• 	 Study the population of completed projects and draw a random sample. 

• 	 Review NYSERDA file records for each project in the sample.  
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• 	 Conduct site visit to verify installation and operation of advanced metering systems as well as 
identify significant external factors that would contribute to variations in baseline and post-
installation utility bills. 

• 	 Develop energy and demand savings through utility billing analysis and calculate a program 
savings realization rate. The billing analysis uses a regression model to analyze the impacts of 
local weather as an independent variable and to normalize the baseline and post-installation 
billing data for comparison.  Other external factors such as building occupancy and building 
additions or subtractions are considered on an individual project basis. 

• 	 Apply realization rate to the kWh and kW savings reported by NYSERDA for the population of 
completed projects.    

M&V Review Findings 

Applying the M&V methodology listed above, Nexant drew a random sample of ten projects from the 
eighteen completed projects that had at least one year of post-installation billing data.  The sample size 
was greater than the eight required for statistically significant results91 to account for unforeseen problems 
that could arise during the analysis that might require dropping particular projects.  After developing the 
sample, Nexant obtained available historical documentation for the projects in the sample, including: 
program applications, inspection reports, and historical billing information.  Baseline and post-installation 
utility billing data were obtained for all projects in the sample. 

Nexant conducted site inspections at all ten facilities.  During the site inspections, Nexant verified the 
installation and operation of building master meters as well as individual submeters typically located in 
apartments or centrally located near the master meter.  Nexant found that all metering equipment was 
installed and operating. From discussions with building owners and facility managers, several facilities 
reported seeing significant reductions in energy consumption by tenants and considered the program very 
successful. Some facilities noted that the initial transition period brought some tenant complaints, but by 
the time of Nexant’s inspection, most had become accustomed to the change to submetering. 

To determine a realization rate for the program, Nexant analyzed baseline and post-installation utility 
billing data and calculated the energy and demand savings achieved for each project in the sample.  
Nexant’s billing analysis incorporated local weather data as an independent variable to normalize the 
baseline and post-installation billing data. The billing analysis resulted in savings of greater than 10% of 
the baseline energy usage for four projects that have been operational for a longer period than others in 
the sample.  In addition, all four projects with two or more years of post-installation data showed second-
year savings increasing by at least 11% from first year savings, as displayed in Figure 6-10 below.  The 
remaining six facilities did not show a significant change in energy consumption from the baseline period.  
Because the program’s energy savings result from voluntary reduction by tenants, the implementation 
period of energy savings may not become apparent for some time after the meters are installed.  
Therefore, if the program’s premise is valid, energy savings for these newer projects will increase with 
time.   

91 Based on a confidence/precision criterion of 80/20, and an assumed coefficient of variation of 0.50.  
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Figure 6-10. Annual Electric Savings of Four Post-Installation Projects 

Four of the projects with little or no energy and demand savings have unique characteristics that may 
influence the energy consumption and potential savings at the facilities: 

• 	 Two projects installed submetering systems in luxury condominium and apartment facilities 
where tenants probably did not have the economic motivation to respond to billing information.  
Additionally, one of the luxury facilities has only been open for four years, and was considered 
by the CEM program to be a new construction project.  This project was excluded from the 
program realization rate calculations as occupancy fluctuated in the years since construction.  

• 	 One project involved a low-income multi-family building in which tenants paid a fixed cost for 
utilities. The lack of financial incentive to reduce energy use probably accounts for the project’s 
negligible reduction in electric energy use.  The building owner did report achieving non-electric 
(MMBtu) savings from temperature sensors and boiler control valves included in the advanced 
metering system.  In addition, the New York Supreme Court is currently reviewing the state’s 
low-income rent control policy to determine the applicability and legality of individual tenant 
utility submetering.     

• 	 One CEM project enhanced an earlier Peak Load Reduction Program project by adding a direct 
load control system to existing interval meters and disconnect switches in order to allow building 
managers to curtail room air conditioners during an emergency event.  The CEM controls did not 
provide any new information to tenants.  This CEM project has seen minimal change in energy 
consumption.   
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Recommendations 

The final result of Nexant’s analysis indicates that the program has successfully installed all inspected 
advanced metering systems and is achieving significant electric and demand savings.  Based on Nexant’s 
M&V review, a few recommendations for the program include: 

• 	 NYSERDA’s pre-installation savings estimates should incorporate the type of energy billing 
system; tenant or building owner.  The billing system greatly influences tenant response to the 
new information available from CEM’s advanced metering systems, and thus the accuracy of the 
resulting savings. 

• 	 NYSERDA should track savings for each project by the number of years since it was completed.  
Tenants usually do not respond immediately to the information available from the advanced 
metering systems, and predicted savings typically take more than a year to materialize.  Tracking 
by year will allow NYSERDA to more accurately predict program savings impacts.   

• 	 NYSERDA should normalize project savings using actual weather data.  Currently NYSERDA 
reports savings based on a direct comparison of baseline and post-installation utility billing data 
for each project, which does not account for the significant influence of weather on annual energy 
consumption.  Savings should also be normalized by occupancy rates if these are highly variable 
for an individual project. 

6.7.2 	 Residential Comprehensive Energy Management Market Characterization, Market 
Assessment, and Causality (MCAC) Evaluation 

A full MCAC evaluation of the Residential CEM Program was conducted in 2004.  This section 
summarizes the results of that evaluation effort. 

Residential CEM MCAC Research Approach 

To inform the evaluation of the Residential CEM Program, the MCAC Team conducted in-person 
meetings with program staff, reviewed program solicitations and databases, and collected primary data 
through interviews and surveys with key market actors.  Table 6-82 summarizes the retrospective market 
actor survey efforts conducted for the MCAC evaluation of the CEM Program.   
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Table 6-82. Retrospective Market Actor Survey Efforts for the CEM Program 

Confidence/ 
Precision 

Program Staff and 
Implementation Contractor 3 3 100% N/A 

Participating CEM Multi
family Building 
Owner/Manager 

841 37 100% 90/10 

Non-Participating, Multi
family Building 
Owner/Manager 

N/A2 37 100% N/A3 

Manufacturer/ 
Contractor/Consultant/ESCO 214 16 100% 90/10 

1. According to program records, there were 255 participating projects, however 84 of those were complete when surveys were 
fielded. 
2. Although the McGraw-Hill Dodge Annual Building Stock Database shows that there are 425,767 multi-family buildings with 4 or 
more units in New York (excluding Long Island), because many buildings may be owned by the same individual or company, the 
number of building owners is not known for certain. 
3. Although this survey effort was designed to parallel the completions rates and confidence of the above surveys, because the 
population is not known, the confidence interval cannot be reliably computed. 
4. This number represents the entire population provided to the MCAC Team and listed in program records as of the fielding of 
surveys, through December 31, 2004.  This information is available on the website http://www.getenergysmart.org. 

Building Owner/Manager (End-Use Customer) Sampling 

The CEM Program database was used as the sample frame for participating end-users.  Information in the 
database was supplemented by hardcopy files as needed to obtain contact information.  The database of 
255 participating owners/managers and applicants was culled to obtain a representative sample of this 
participant group. A total of 37 participating end-user building owners/managers were interviewed in 
detail over the telephone. All of the participating end-users were administered the entire MC&A and A/C 
survey, encompassing both the market characterization and attribution/causality modules.   

A random sample of multi-family building owners in New York (excluding Long Island) was pulled from 
the McGraw-Hill Dodge Annual Building Stock Database to establish the universe of non-participants.92 

The non-participant sample was selected by a simple random process with additional records chosen (also 
by simple random selection) as secondary respondents to be used in the event that a primary respondent 
was unable or unwilling to complete the survey.  A total of 37 non-participating building 
owners/managers completed a telephone survey.  All of the non-participating end-users were also given 
both components of the survey.   

The surveys were conducted by telephone, with respondents also having the option to complete the 
surveys by email if they preferred.93  A minimum of five attempts were made at various times of the day, 
as necessary, to contact each primary respondent in the samples.  Each attempt, including the date, time, 
and result, was recorded as part of the standard call disposition.  If five or more unsuccessful attempts 
were made or respondent refusal occurred, the primary respondent was replaced with a secondary 
respondent pulled sequentially from the list of alternates for that sample.  

92 The Players Database contained 1,564 records for owners of multi-family buildings in New York with three or more units that 

had completed some form of construction/addition/alteration project from August 2003 – September 2004. 

93 Respondents were encouraged to complete the survey by telephone and all respondents chose to do so.
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Manufacturer/Contractor/Consultant/ESCO Sampling 

Energy consultants, metering equipment manufacturers, and vendors were administered a survey separate 
and apart from the owner/manager survey.  A total of 16 surveys were completed.  This instrument also 
contained both survey components (MC&A and A/C) and was useful in gaining insight from those who 
are consistently involved in the production and supply of advanced metering products and services, 
providing unique insight into the industry.  The major manufacturers and most prominent energy 
consultants in New York were selected for primary interviews.  In addition, several smaller players 
(consultants, contractors, and manufacturers) were included in this portion of data collection to ensure a 
reliable and significant response rate. 

While the initial data collection plan called for a separate tabulation for manufacturers and 
contractors/consultants, as the work progressed, it became clear that the utility of both of these survey 
efforts was to establish a broad, overall view of the market.  This realization, accompanied by the low 
response rate from consultants particularly, prompted the MCAC Team to combine these results into a 
single tabulation. 

Residential CEM Market Characterization Findings 

Information from the market characterization effort includes the following: 

• 	 A significant dichotomy exists in end user characteristics that the program is targeting.  
Participating building owners are split between those with many units and multiple buildings 
(e.g., property management firms) and those with just one building and fewer units. 

• 	 The majority (68%) of participant buildings were constructed prior to 1970.  Since 1970, more 
participant buildings were constructed between 2000 to present (14%), than any other decade 
(18%). 

• 	 Contractors, consultants, ESCOs, vendors, and manufacturers responding to the survey frequently 
reported that they have provided consulting/design services to retail (enclosed and strip malls – 
64%) more than any other industry including multi-family (57%). 

• 	 Market penetration of the CEM Program is minimal at this time (i.e., less than one percent). 
However, the program has large growth potential that may be realized more quickly as time-
differentiated rate options requiring advanced meters become available. 

• 	 As of the end of 2004, the CEM Program had reached 59% of its goal to install advanced meters 
in 15,000 multi-family units, including low-income and non-low-income units. 

Residential CEM Market Assessment Findings 

Select findings from the market assessment include the following: 

• 	 Participating end users, as expected, report a much higher level of awareness of advanced meters 
than do non-participating end users. Sixty-one percent of participants and only 30% of non
participants indicated that they were either somewhat familiar extremely familiar with advanced 
meters.   

• 	 Most non-participants (70%) indicated that they were either slightly familiar or not at all familiar 
with advanced meters.   

• 	 Participants’ awareness of advanced meters has increased, with 65% reporting that their 
familiarity has increased either somewhat or significantly in the past two years.  Non-participants 
reported an increase in familiarity in only 20% of cases. 

• 	 Most Contractor/Consultant/ESCO/Vendor/Manufacturer respondents (67%) indicated that 
demand has increased either somewhat or significantly.  Furthermore, 91% believe that demand 
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will continue to increase either somewhat or significantly in the next two years, implying that the 
CEM Program is potentially leading this market. 

• 	 A proxy for changes in market share and sales is the promotion of advanced metering services.  
According to participating consultants, contractors, ESCOs, vendors and manufacturers, 
promotion of these services has increased over the past two years.  No respondent indicated that 
promotion has decreased, whereas 91% said that promotion has increased either significantly or 
somewhat. 

• 	 Uncertainties about savings, tenant resistance, and regulatory barriers were three barriers that are 
perceived to have worsened over the last two years according to more than 25% of respondents.  
However, most of the barriers were perceived to have improved.  Experience with meters, meter 
cost, uncertainties about performance and savings, and meter availability and regulatory barriers 
were all barriers that had improved over the last two years according to between 30% and 55% of 
the respondents. See Figure 6-11. 

• 	 Although the CEM Program is primarily focused on the installation of advanced meters, and to a 
lesser degree direct load control devices (97% of program expenditures go to these two areas), the 
CEM Program’s effects go well beyond those installations by administering feasibility studies, 
education and training, and offering regulatory assistance to even more end users. 

• 	 When asked about the future of energy prices, both participants and non-participants indicated 
that they believed that energy prices would either increase, or increase a great deal, in the next 
two years.  Less than 10% of both groups felt that prices would be decreasing. 

• 	 Satisfaction with advanced meters is high among end-users with 88% stating that they were 
extremely satisfied or somewhat satisfied with their meters overall.  Only 4% of users stated that 
they were not at all satisfied. 

Residential CEM Attribution Findings 

The CEM Program targets savings in some future time and not energy savings in the current year.  The 
MCAC team did perform an analysis of the energy savings attributable to the program based on program-
reported savings and surveys with market actors.  However, the MCAC Team recognizes, in addition to 
the immediate savings from master meter/submeter conversions and other program efforts discussed in 
this report, much of the benefit from the CEM Program are not expected or intended to be realized for 
several years.  The types of meters being installed, and the majority of the energy savings that will be 
received from these meters will be realized only after the real-time pricing market and “Smart Homes” 
capabilities have matured.  Furthermore, these additional expenses are presently being incurred in order to 
avoid “lost opportunities” and to avoid possibly having a second round of meter replacements in the not 
too distant future. This could be required if meters with lesser capabilities were being installed as part of 
current meter change outs.  That being said, the following sections discuss the net impacts currently 
attributable to the Residential CEM Program.   
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Figure 6-11. Changes in Market Barriers – Past Two Years (Participating End Users and Contractors, 
Consultants, Manufacturers) 

19% 
12% 

26% 

7% 7% 

26% 
31% 

25% 

13% 

-43% 
-50% 

-42% 

-55% 

-42% 

-19% 

-31% 

-6% 0% 

-60% 

-50% 

-40% 

-30% 

-20% 

-10% 

0% 

10% 

20% 

30% 

40% 

La
ck

of
ex

pe
rie

nc
e 

High
 co

st
of

mete
rs 

Unc
ert

ain
ty 

ab
ou

t s
av

ing
s 

Unc
ert

ain
ty 

with
pe

rfo
rm

an
ce

 

Ava
ila

bil
ity

of
mete

rs 

Te
na

nt
res

ist
an

ce
 

Reg
ula

tor
y ba

rrie
rs 

Rea
l ti

me pri
cin

g a
va

ila
bil

ity
 

Othe
r 

%
 re

po
rti

ng
 b

ar
rie

r d
ec

re
as

ed
 

%
 re

po
rti

ng
 b

ar
rie

r  
in

cr
ea

se
d 

Source: MCAC Surveys, Question A5a, n=15.  Note: Negative denotes percent reporting barriers have decreased or improved 
whereas positive denotes barriers have increased or worsened. 

Freeridership 

A series of “direct” freeridership questions is intended to gather explicit estimates of freeridership.  The 
responses are ultimately assessed and potentially adjusted based on the responses to a set of “influencing” 
questions to produce an adjusted freeridership estimate.  The unadjusted mean results from the direct 
freeridership questions are presented in Table 6-83. On average, the direct reports from owner surveys 
indicated a 26% likelihood of installing advanced meters with features similar to those eligible for the 
program without the program.  These figures are consistent with the “best estimate” for the share of 
savings that would have been realized without the influence of the program (19.3%), and the share of 
meters that were reported to have been planned in the pipeline prior to participation in the program (24%).  
Figures on these freeridership concepts as reported by contractors are generally lower, ranging from about 
7% to 13%, depending on the specification of the question.   

The advanced meters involved in this program have very specific features beyond the standard sub-meters 
incorporated into most projects.  Throughout the survey, respondents were repeatedly reminded of the 
“advanced” features, including the two-way communication.  The results show that the contractors, who 
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might be expected to have a greater appreciation for the distinctions represented by these meters, indicate 
less freeridership than did owners. 

Table 6-83. CEM Survey Responses Related to Freeridership  
Contractors/Vendors/ 

Consultants 
Mean 

(90% confidence interval) 

Likelihood of installing the same meters with the 
advanced features without program1 

0.261 
(0.160-0.363) 

* 

Share of meters that were planned to be installed prior 
to participation in the program2 

0.244 
(0.137-0.352) 

0.073 
(0.0-0.170 

Minimum share installed without program 0.110 
(0.017-0.203) 

0.0 

Maximum share installed without program 0.208 
(0.096-0.321) 

0.135 
(0.0-0.283) 

Best estimate of share installed without program 0.193 
(0.076-0.309) 

0.127 
(0.0-0.276) 

Asterisk (*) indicates that questions were not asked. 
Results based on responses from 37 telephone interviews with owners and 16 with contractor/vendors. 
1. Asked in follow-up questions to building owner contacts conducted by the MCAC Team in February 2005. 
2. If respondent had more than one meter type installed, the figure presented here is the average of those individual shares. The 
share for owners and vendors was, respectively, 0.207 and 0.07 for master meters; 0.123 and 0.083 for individual sub-meters; and 
0.123 and 0.0 for demand control devices. 
Source: MCAC analysis 

The CEM Program encourages the use of advanced meters as a method for moving the market forward, 
and ultimately readying this market for real time pricing.  These meters include features that are not 
necessary to simply achieving individual metering in multi-family situations.  For this reason, one would 
expect to find low freeridership associated with the program.   

The owner and contractor/vendor/consultant surveys captured corroborating information related to 
increases in the efficiency, or technological advantages of the equipment, over what would have been 
purchased anyway.  Specifically, the surveys ask for the likelihood that the respondent would have 
installed “meters with the same advanced features” for which they received an incentive through the 
program.  Some respondents may not make this subtle, albeit important, distinction while responding to 
the question. As a consequence, respondents that were considering replacing measures anyway (but 
perhaps without the same features) may respond to direct questions about freeridership with high values – 
reporting that they would have achieved all of the savings even without the program.  This potential over
estimation of freeridership is addressed through the series of “influencing” questions that provide more 
information to “drill down” on the motivations and influence of the program.  

These influencing questions, which were used to adjust direct freeridership estimates, included several 
questions addressing aspects of the program’s influence on the decisions regarding particular measures 
installed. First, respondents were asked about the importance of the CEM Program’s financial incentives 
on the decision to install program measures.  Average results for these questions (on a 1 to 5 scale, with 5 
indicating significant importance) are presented in Table 6-84.  This is used in corroborating the 
responses to the freeridership question; however, questions about the importance of a number of other 
factors are also presented in the table. These other questions relate to the importance assigned to energy 
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savings and operating costs, capital cost, the standard practice for the company, recommendations by 
vendors, and other factors. 

Table 6-84. Factors Influencing the Decision to Install the Energy Efficiency Measures 
(1=not at all important; 5=very important)   

Vendor/Contractor/ 
Manufacturer 

Mean 
(90% confidence interval) 

Technical Assistance 3.52 
(3.09 – 3.95) 

3.50 
(2.94 – 4.06) 

Client Request * 4.43 
(4.15-4.71) 

Operating Cost 3.86 
(3.42 – 4.30) 

3.67 
(2.63 – 4.71) 

Energy Savings 4.28 
(3.95 – 4.60) 

3.80 
(3.12 – 4.49) 

Initial Cost 4.00 
(3.60 – 4.40) 

4.20 
(3.66 – 4.74) 

Standard Practice for Company 3.11 
(2.62 – 3.59) 

3.22 
(2.37 – 4.08) 

Tenant Requests 2.24 
(1.78 – 2.71) 

2.38 
(1.46 – 3.30) 

Control Utility Costs 4.95 
(4.89 – 5.00) 

4.33 
(3.65 – 5.00) 

Conducting Building Upgrades 3.04 
(2.54 – 3.54) 

4.13 
(3.79 – 4.46) 

Program Financial Incentive 4.65 
(4.41 – 4.89) 

5.00 
(5.00 – 5.00) 

Share Reporting Financial Incentive Influence=5 77% 
(0.59 – 0.95) 

100% 
(1.00 – 1.00) 

(*) means question was not asked in this survey. 
Results based on responses from 37 telephone interviews with owners  and 16 with contractor / vendors. 
Source:  MCAC Analysis 

The table shows that the most important factor for owners/managers is to control utility costs, and 
program financial incentives was the second most important.  Vendors/Contractors/Manufacturer 
respondents agreed these two factors were highly important, but reversed their order.94  The high ranking 
of program financial incentives is one confirming data point indicating that freeridership is likely to be 
low. In addition, there is strong agreement that the initial costs and energy savings are also important in 
the decision to install the advanced meters and load control equipment.  The factors that were least 

94 A review of the staff survey results showed that their review of the most important factors mirrored these results.  The rank 
order for the limited response were financial, energy savings and first costs, and operating costs. 
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important in the decision included tenant requests and the meters being standard practice for the company. 
One would also expect that owners/managers would rank controlling utility costs higher than would 
vendor/contractor/manufacturer respondents, as the owners/managers are the ones with the direct utility 
cost impacts from the program.  Owners/managers and vendors/contractors/manufacturer respondents 
ranked the remaining factors in a similarly close hierarchy.  While the table indicates a number of factors 
are important in equipment decision-making, the key factor used in the follow-up “influence” analysis for 
freeridership is the factor related to the program’s financial incentive.  The following discussion addresses 
the role of this and other reflections on program influence reported by owner and vendors. 

Table 6-85 shows the share of respondents rating the importance of CEM financial incentives a “5” on the 
1 to 5 scale (as well as the share rating the importance a 4 or 5).  Also presented below are results for the 
other influencing factors, including the share of respondents reporting that: 1) they were planning to 
install the measures prior to learning about the program, 2) the program accelerated the installation of the 
measures, and 3) the program increased the features of the meters over what would otherwise have been 
installed. Like some other NYSERDA programs, the vast majority of owners rated the financial 
incentives the maximum score of 5, and all the vendors reported this factor was critical to the decision.  A 
majority of owner/manager participants surveyed report they already had plans to install measures prior to 
participating in CEM (0.70). While most facility owners indicated that they were planning to install 
measures even prior to learning about the program, more than half also indicated that installation was 
accelerated due to the influence of the program.95  The final influencing factor examined was whether the 
program led to an increase in the functionality of installed measures.  The results show that 85% of the 
owners responding reported that the program caused them to purchase different, more advanced meters.   

The impact of the influencing factors on the freeridership estimate can be seen in Table 6-84, which 
presents the adjusted freeridership estimates for owners from each survey type.  Given the responses to 
the influencing factor questions, considerable adjustment was made to the freeridership numbers.  The 
responses to the influencing factors make it clear that the program’s financial incentive was in fact a key 
driver in adoption of these measures, and that the vast majority of respondents would not have purchased 
meters with the same features had it not been for the CEM Program.  It should be noted that the 
freeridership rates presented here reflect the energy savings that would have been achieved without the 
program, and may not necessarily correspond directly to the percentage of program participants that are 
freeriders. 

95 Six percent of respondents met the threshold for “influencing factors” for this variable – specifically reporting that the 
installation of meters was moved ahead by more than two years due to the CEM Program. 
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Table 6-85. Reported Effects Due to the CEM Program 

Contractor/Vendor/ 
Consultants 

Mean 

Share Reporting Financial Incentive Influence was 5 (5=very 
important) 77% 

100% 

Share Reporting Financial Incentive Influence was 4 or 5 
(5=very important) 84% 100% 

Share reporting they had conducted feasibility study to 
install measures prior to hearing about CEM 70% * 

Share reporting program moved installation sooner in time 64% * 

Average months earlier the measures were installed (across 
all observations) 9.5 * 

Share reporting that they would not have bought meters with 
the advanced features without the CEM Program 85% * 

Asterisk (*) indicates that questions were not asked in the survey. 
Results based on responses from 31 telephone interviews with owners (retrospective) and 16 with contractor/vendors. 
Source: MCAC analysis 

Table 6-86. CEM Freeridership Estimates by Respondent Group – Adjusted by Influencing Factors   
Overall 

Freeridership – Adjusted by 
influencing factors 0.033 0.0 0.022 

Source: MCAC analysis 

Although the direct responses indicated that freeridership was relatively low, further analysis of responses 
to questions drilling down on the role of the program, the influence of the program on timing of 
installation of the meters (and the timing of the resulting energy savings), and specific meter features 
make it clear that the direct responses tended to overstate freeridership figures.  Although respondents 
report that meters would have been installed in a moderate share of cases, freeriders are defined only as 
those who would have installed the CEM Program advanced meters.  The evidence suggests that only a 
very small share would install the type of advanced meter required by the CEM Program and that 
freeridership is, and should be, low. 

Freeridership estimates from vendors/contractors/manufacturer respondents are low, and overall, support 
the Program staff’s assertion that freeridership is essentially non-existent.  The Net factor (1-
Freeridership) is 0.98, or almost 1.0 indicating that very little of the equipment would have been installed 
without the program.  

Spillover 

Spillover in the case of the CEM Program represents additional advanced meters or load control devices 
installed at participating or other sites, or the influence the program may have on encouraging installation 
of energy efficiency equipment at participating or non-participating sites.  In the case of this program, the 
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evidence suggests that most of these impacts have been on the installation of additional advanced meters 
at non-program sites, and only a small amount of additional efficiency equipment.96 

The results of the computations for each spillover component and each respondent group are reflected in 
Table 6-87. The overall figures reflect a weighted average of the owner and contractor responses. The 
weighting scheme used was the same one applied to the freeridership figures.  Only a small percent of 
respondents note the existence of inside spillover at CEM-participant facilities; 10% of owners and none 
of the contractors believe inside spillover exists or happens at participating CEM buildings.  This is a 
logical response. If meters are being installed, they would tend to be installed within the program, and the 
type of renovation work conducted and contractors involved would tend to be different and separate from 
work addressing other equipment than wiring and meters.  Respondents also cited installation of 
cogeneration and windows partly due to the influence of the program.97  The overall estimate for inside 
spillover is about one-third of 1%. 

Table 6-87. Spillover Estimates Due to the CEM Program   

Overall 

Share reporting inside spillover 
exists 0.10 

(0.01-0.19) 
0.0 

0.07 
(0.0-0.15) 

Value for inside spillover 0.005 
(0.0-0.01) 

0.0 
0.003 

(0-0.06) 

Share reporting outside spillover 
exists 

0.35 
(0.20-0.48) 

0.25 
(0.01-0.49) 

0.31 
(0.18-0.44) 

Value for outside spillover 0.16 
(0.9-0.22) 

0.08 
(0.01-0.16) 

0.13 
(0.06-0.20) 

-

Share reporting non-participant 
spillover exists 

0.28 
(0.14-0.42) 

0.25 
(0.01-0.49) 

0.19 
(0.0-0.40) 

Value for non-participant spillover 0.08 
(0.01-0.15) 

0.003 
(0.0-0.02) 

0.05 
(0.0-0.12) 

0.18 
(0.10-0.25) 

Source: MCAC analysis. 
Results based on responses from 37 telephone interviews with owners and 16 interviews with contractor/vendor/ 
consultant/manufacturers. Ranges determined based on approximate confidence intervals. 

96 Note that little evidence could be collected on the load shifting effects.  Residents were not interviewed for this relatively small 

program, and pre-measurements to allow examination of load shifting behaviors were not available.  

97 One of three staff reported inside spillover existed and values for this spillover ranged up to 20%.
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The owner surveys indicate a fairly high level of outside spillover, with more than one-third (34.6%) of 
those interviewed reporting some spillover.  The magnitude of this outside spillover is estimated at 0.16.  
Smaller values are reported by the contractors (25% reporting outside spillover, with a magnitude of 
0.08). The weighted average98 indicates that 31% of participants report outside spillover, with a spillover 
value of 0.13.99  That is, for every five kWh saved through the program, another kWh is saved through the 
program’s influence on practices at other (non-participating) buildings.  This spillover is reflected largely 
in installations of high efficiency equipment at other owner facilities which were considered and 
undertaken at least partly due to the influence of the CEM Program.  Their involvement with NYSERDA 
on the CEM Program may have encouraged them to examine other energy efficiency strategies.  This 
spillover figure indicates that the program has influenced participating actors to expand on the use of 
advanced meters and energy efficiency measures in additional buildings. 

Non-participant spillover was estimated in a manner similar to outside spillover.  First respondents were 
asked if they believed non-participating buildings (or contractors) were installing the specialized 
equipment outside the program.  About one-quarter of both actor groups reported that this spillover exists.  
Then they were asked how many meters or buildings had been affected.  The results indicate a small 
amount of installation of advanced meters outside the program.100  Non-participant spillover, as reported 
by owners, is about 0.08.  For contractors/vendors, it is virtually zero (0.003).  Responses from each of 
the multiple actors provide information useful to estimate spillover.  The overall spillover estimates are 
calculated by weighting participating owners by 0.67 and contractor responses by 0.33.  Total spillover is 
0.18, and the resulting market effects factor, calculated as one plus the total spillover value, is 1.18.  This 
is consistent with expectations because, although there was an inconsequential amount of NYSERDA-
eligible advanced meters installed outside of the program in New York, program actors also reported that 
other energy savings measures were installed as a result of the program’s influence.  The program can be 
helpful in getting participants thinking about energy efficiency. 

Net Savings 

Using the overall freeridership and total spillover factors (see Table 6-86 and Table 6-87) the Net Factor 
and Market Factor values are as follows: 

Net Factor = [1 – 0.02] = 0.98 

Market Factor = [1 + 0.18] = 1.18 

According to the NTG formula, the net-to-gross ratio is then [Net Factor] * [Market Factor] = 1.16.  
Multiplying the realized cumulative annual reported savings from program records101 of 2.49 GWh by the 
NTG ratio of 1.16 yields a net savings attributable to the CEM Program of 2.88 GWh per year (Table 
6-88). Similarly, the 2.68 MW in annual savings realized through the program amounts to 3.10 MW per 
year that can be attributed to the influence of the program. 

The estimated net-to-gross ratio of 1.16 implies that for every 100 kWh of realized savings recorded in 
CEM Program records, 116 kWh can be attributed to the program.  In addition to the point estimates of 
2.88 GWh of savings per year and 3.1 MW of peak savings, a range of estimates was also developed for 
the aggregated net factor, market factor, NTG ratio, and net savings value.  Net savings attributable to the 

98  Using a 0.67 weight for owners/end users and a 0.33 weight for contractors. 
99 The staff responses indicated they did not believe there was any outside spillover.  This deviates from the responses of 

participants and contractors. 

100 After normalizing for responses from actors involved in multiple buildings. 

101 Using metered savings, rather than deemed savings. 
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CEM Program are estimated at between 2.6 GWh to 3.1 GWh per year in energy savings and between 2.8 
MW to 3.4 MW in peak demand savings.102 

These ranges were derived to reflect the 67/33 weighting approach used across the two respondent 
groups. Individual observations were weighted to reflect these proportions and also to reflect the sample 
sizes from each survey to obtain a correct sample size for the interval calculation.  The ranges presented 
in this report are based on the method for calculating a 90% likelihood interval for the consolidated 
distribution with weighted respondent-specific values.103 

Table 6-88. Installed Savings for the Residential CEM Program (Through Year-End 2004) 

Net Savings3 

(Realized Gross 
Savings) * 

(NTGR) 

MWh/year 4,342 0.57 2,492 0.98 
(0.90 - 1.06) 

1.18 
(1.10 - 1.25) 

1.16 
(1.05 - 1.26) 

2,882 
(2,600 – 3,100) 

MW 3.3 0.82 2.7 0.98 
(0.90 - 1.06) 

1.18 
(1.10 - 1.25) 

1.16 
(1.05 - 1.26) 

3.1 
(2.8 – 3.4) 

1. The unadjusted reported savings were obtained from the Nexant M&V Rollup Report v8. (See Section 3 of this report). 
2. Realization rates were obtained from Nexant M&V Rollup spreadsheet, Version 8, March 2005. 
3. Values in parentheses represent realistic ranges for net factor, market factor, NTG ratio, and net savings given the data collected 
and the weighting factors used. 
Source: MCAC analysis 

Non-Energy Benefits 

The analysis examined the array of non-energy benefits (NEBs) that participants associate with their 
involvement in the CEM Program.  The results show that participants clearly recognize the NEBs 
examined in the analysis and place a value on these NEBs equivalent to approximately 44% to 110% of 
the value of the energy savings realized from the Program.  The methods used to develop use values for 
NEBs represent the current state-of-the-practice, but the MCAC study team has taken a conservative 
approach in applying these values to commercial sector energy efficiency investments and recommends a 
value on the order of one-half the estimated value for NEB use values.  This would add another 22% to 
55% on to the net energy and peak demand savings attributable to the CEM Program.  For this report, the 
assumption is that the multiplier will be applied to the net energy savings.  Although respondents were 
asked to report the benefits relative to their energy savings (which may have elements of “gross” savings), 
the application to net savings is the more conservative assumption. 

102 As in all studies, these range estimates assume that there is no systematic bias in the responses to the questions.  Given the 
hypothetical nature of some of the questions (e.g., what would you have done in the absence of the program?) combined with 
some interpolation to fill in missing values for select intermediate questions, makes these range estimates optimistic in the view 
of the MCAC study team.  As a result, adding another 50% on to either bound, (i.e., a +/- 10% range would go to a +/- 15% 
range) would account for some of these considerations that simply are not apparent in the raw data.  In support of the use of range 
estimates, traditional statistical approaches are designed to produce range estimates, (i.e., an interval where the mean is likely to 
fall with a given likelihood). Any point estimate (e.g., an estimated mean value) is certain to be wrong, and the ranges should be 
given careful consideration in the interpretation of these estimates. 
103 This approach can be viewed as similar to “bootstrapping” in that the sampling distribution is directly being developed using 
the raw data and the application of weights based on strata and sample size.  This approach creates a combined distribution across 
the actor groups replicating observations to achieve the appropriate weighting for each observation in the combined distribution. 
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Residential CEM Programmatic Suggestions 

Identifying specific recommendations regarding programmatic changes/modifications was not a goal of 
the MCAC effort. However, the work performed by the MCAC Team does suggest some actions that 
could be considered by Program staff, as outlined below. 

Interviews indicate that contractors, consultants, manufacturers, and vendors are not fully aware of the 
broader objectives of the CEM Program, or the longer-term potential for specialized advanced meters.  
Enhanced or increased education efforts, directed at these key industry actors, will encourage greater buy-
in on the concepts put forth by the CEM Program.  Education efforts could address: 

• 	 the potential energy savings, and the control opportunities provided by individual metering  

• 	 understanding the specific additional value and potential from real-time pricing and the value of 
two-way communication  

• 	 the savings from avoiding a second, later upgrade 

• 	 the features most valued by owners and contractors (these include improvements in the value of 
the property and ability to sell or lease, lower operating costs, improved equipment performance, 
and improved reliability of power and power quality)    

These enhanced or increased educational efforts may help build additional demand for these meters 
compared to other, less expensive sub-metering options with dramatically lower long-term functionality 
and capabilities. 

In general, the surveys found that owners/managers were not well informed on metering options or the 
program offerings.  This translates into additional opportunities for education and technology adoption.  
Consultants, manufacturers, contractors, and vendors report that they spend a significant amount of time 
educating owners/managers about the existence of sub-metering, advanced metering, and the CEM 
Program.  NYSERDA has developed strong marketing materials to promote awareness of the program 
and the meters.  Continued expansion of the marketing to end users – including highlighting the advanced 
aspects of these meters and the non-energy benefits – should help the program and may increase demand 
for the specific advanced meter features.  Information from an entity with strong credibility (and no profit 
incentive) like NYSERDA is necessary to reinforce the message owners/managers may also be receiving 
from vendors.  

Incentives will likely be needed for some time in order to continue adoption of advanced meters and 
move the market forward.  Virtually all participating owner/manager respondents answered that without 
the CEM Program, the likelihood of their installing the special Program-sponsored advanced meters was 
zero. The MCAC Team findings show that the CEM Program is the primary reason for the installation of 
advanced meters in multi-family buildings in New York, and that these installations are to-date largely 
dependent on the existence of the program’s financial incentives.  Financial incentives likely need to 
continue until the longer-term benefits and advantages can be more fully utilized, and consequently 
recognized and incorporated into the savings equation and decision-making. 
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