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1.  Executive Summary 
 
This is a summary of a process and impact evaluation study of the New Hampshire Residential 
Lighting Program sponsored by Public Service Company of New Hampshire (PSNH), Unitil 
Energy Systems, Inc. (Unitil), New Hampshire Electric Cooperative (the Co-op), Connecticut 
Valley Electric Company (CVEC), and Granite State Electric Company (GSECo).  More detailed 
findings appear in the subsequent chapters and the appendices (under separate cover). 
 
1.1  Description of the Program and Evaluation Components 
 
The New Hampshire Residential Lighting Program promotes the use of energy efficient lighting 
products across the state through a catalog, termed nhsaves, offering qualifying bulbs and 
fixtures at reduced prices, and through instant rebate coupons at participating retailers.  The 
program began operation on June 1, 2002 and is scheduled to run through December 31, 2003.  
 
The program provides instant retail rebates of $3 for compact fluorescent light bulbs (CFLs), $10 
for exterior light fixtures, $15 for interior light fixtures, and $20 for torchieres.  CFL rebates 
were originally set at $5, but were lowered to $3 in September 2002 to reflect the lower CFL 
prices available.  To date, the bulk of sales have come through the retail rebates; the retail sector 
accounts for approximately 90% of the transactions processed and 80% of the units purchased.   
 
The utilities have responsibility for overall program design and implementation, requiring them 
to come to a consensus on issues such as the design of the catalog, amount of the rebates, and 
selection of the contractors to assist in the program’s implementation. The utilities hired 
contractors for catalog design and for website development, and also hired two primary 
contractors to deliver the program: Energy Federation, Inc. (EFI) and Applied Proactive 
Technologies (APT).  EFI provides catalog and retail rebate fulfillment.  For the catalog, EFI 
receives customer orders through the phone, mail, or web and ships the products from its 
inventory.  EFI then invoices the appropriate utility for part of the cost of the rebated products 
ordered.  EFI also processes the instant rebate coupons received from participating retailers.  EFI 
pays the retailers and invoices the appropriate utility based on the customer’s address. 
 
APT’s responsibilities consist of recruiting retailers to participate in the program, training the 
appropriate personnel, designing the point of purchase (POP) materials and newsprint ads, 
keeping the retailers supplied with coupons and other POP materials, and running a variety of 
promotions or special events.  APT is also supposed to visit retailers periodically to ensure that 
displays are maintained and that lighting products receive prominent placement in the stores. 
  
The current study, the Process and Impact Evaluation of the New Hampshire Residential 
Lighting Program, integrates data and findings from a variety of evaluation activities, including: 
 

?  Interviews with program staff members and implementation contractor staff members. 
?  Review of program data and materials. 
?  On-site survey of participating (37) and non-participating retailers (24) 
?  Telephone survey among participating (326) and non-participating (343) end-users 
?  On-site visits among participating end-users (72). 
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1.2 Process Evaluation Findings 
 
Program Implementation 
 
The description and analysis of the program implementation are based on interviews with the 
sponsoring utilities and two primary contractors as well as review of program data and materials. 
 
Program Budget.  The utilities budgeted approximately $1.8 million for the program and had 
spent about $1 million by June 30, 2003, providing rebates for approximately 80 thousand bulbs 
and 13 thousand fixtures.  In contrast, the Massachusetts program had budgeted approximately 
$5 million for 185 thousand bulbs and 118 thousand fixtures in 2001.  According to the 2000 
Census, Massachusetts has over 5 times as many households as New Hampshire— 2.4 million 
compared to 470 thousand.  Hence the program on a household-by-household basis is larger than 
that of Massachusetts, although the New Hampshire market is probably less saturated since most 
of the state did not have a retail lighting program before 2002.  The cost per product delivered in 
New Hampshire is about $10.75, compared to $16.50 in Massachusetts, although there were 6.2 
bulbs rebated for every fixture in New Hampshire compared to a ratio of 1.6 in Massachusetts—
and fixtures are more costly and very likely more permanent. In any case, the New Hampshire 
program appears to be using available monies effectively to provide rebates for a relatively large 
number of products. 
 
Retail Implementation.  Applied Proactive Technologies (APT) implements the retail portion of 
the program (with the exception of rebate processing). APT significantly reduced its proposed 
budget for retail implementation before the start of the program; the original retail 
implementation budget developed by APT and other bidders would not have allowed the utilities 
to pay the rebates necessary to reach their goals.  Moreover, APT recommended and  received 
instructions from some utilities to “go slow” in recruiting retail stores and distributing rebate 
coupons in order to allow the utilities to maintain tight control over spending at the program’s 
outset.  This meant that APT made heavy use of its contacts with chains that were already 
participating in the Massachusetts program in recruiting New Hampshire retailers.  APT’s 
reduced budget also meant that it focused on recruiting chains rather than smaller, independent 
retailers, because the former would allow the more efficient use of available staff time.   
 
EFI processes rebate coupons for the retail portion of the program. The average time for 
processing retail coupons is 60 days, with 90 days at the high end.  Of this time, about 30 to 60 
days is due to the lag in the retailer sending in coupons; EFI takes two to three weeks to process 
coupons once they are received.  According to EFI, some retailers may send in coupons every 
few months. 
 
Catalog Implementation.  EFI implements the catalog portion of the program, and also 
processes rebate coupons for the retail portion of the program.  EFI reports that most customers 
who use the catalog receive their orders in about two weeks.  If a customer orders a product that 
is not readily available, they receive a postcard with several options (wait if the product is 
backordered; fill part of the order; accept a substitution such as a torchiere in a different color; 
cancel part or all of the order and receive a refund) and a toll-free number to call with a 
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preference.  According to EFI, only a small portion of customers ordering from the catalog—
about 2%— receive such a postcard. 
 
Multipacks.  The treatment of multipacks depends on the customer filling out the instant rebate 
coupon at the point of purchase (there are no multipacks in the catalog).  If the customer 
correctly circles the number of bulbs in the package, the database will reflect the actual number 
of bulbs purchased; if the customer indicates the purchase of one bulb rather than one package, 
the database will undercount multipacks.  The database shows that multipacks account for only 
about 5% of all retail bulb transactions.  A total of 1,737, or 73%, of the transactions involving 
multipacks were correctly recorded in the database.  Most of the incorrect entries consisted of 
multipacks recorded as one bulb.  This resulted in undercounting by 1,023 bulbs.  The database 
recorded 48,732 bulbs purchased by retail customers who supplied model numbers; adding the 
multipack bulbs not counted brings this to 49,755.  Thus, we estimate that the database 
undercounts the retail bulbs sold by about 2% due to the multipack issue.  
 
Large Orders. The program limits the number of CFLs that may be purchased to six per year per 
residential account.  Figure 1-1 shows that a fair portion of transactions exceed this maximum 
accounting for a significant percentage of all CFLs sold. In this figure, retail transactions 
involving more than six CFLs represent transactions involving the same customer buying more 
than six CFLs on a single date.  Catalog transactions involving more than six CFLs represent the 
same customer buying more than six CFLs over a 12-month period (October 2002 to October 
2003).  The utilities often approve large orders if the bulbs and fixtures are intended for separate 
housing units, so this may not be a problem. Large orders may increase energy savings by 
maximizing the number of bulbs installed, but if they are not spread out among multiple housing 
units may reduce market transformation effects by concentrating incentives among fewer 
customers and hence preventing broader experience with efficient lighting. Customers putting in 
large orders could also be more likely to leave bulbs and fixtures uninstalled, and thus contribute 
to the relatively low in-service rate. 
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Figure 1-1: Transactions Involving More Than Six CFLs 

 
Program Marketing and Promotion 
 
The description and analysis of program marketing and promotion are based on interviews with 
the sponsoring utilities and two primary contractors, review of program materials, and interviews 
with retailers. 
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Promotional events for the program include ongoing torchiere turn-ins, newspaper articles, home 
shows, and sidewalk sales.  Sales appear to have increased after these events, and also after the 
release of the catalog in September of 2002 and March of 2003.  Among the participating 
retailers interviewed, forty-three percent reported participation in special promotional events, all 
of them saying the events increased traffic in their stores.  The most frequently mentioned special 
events included torchiere turn-in events and special CFL bulb pricing events.  In response to 
lighting promotions, 46% of participating retailers say sales of portable CFL fixtures increased, 
54% say so about exterior fixtures, 60% about interior fixtures, and 78% about CFLs. 
 
While only 13 of the 37 stores in the participating retailer sample reported using program 
advertising to increase sales, program materials were frequently observed during the on-site 
visits.  Figure 1-2 below shows the types of ENERGY STAR promotional displays that were 
found in participating stores.  Most stores (70.3%) had nhsaves and/or National Program signs 
present, while banners and brochures were found in fewer than one out of five stores.  Other less 
frequently found items included magnets and calculation tools.   
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Figure 1-2: Display Types Observed at Participating Stores 

 
About two-thirds of participating stores say they train their employees on the benefits of 
ENERGY STAR lighting— most often relying on the APT representative. 
 
Retailer Awareness, Perceptions, and Attitudes 
 
Participating retailers (90%) are much more likely than non-participating retailers (42%) to be 
familiar with ENERGY STAR lighting products.   
 
Four of the 24 non-participating retailers are interested in participation, and another five would 
consider participation given more information about the program.  The most common reason for 
declining participation was a lack of authority.  These retailers reported that their corporate 
office would need to make such a decision. 
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Retailer Satisfaction 
 
Figure 1-3 shows retailers’ ratings of satisfaction with the program and assessments of program 
responsiveness to the lighting market.  Overall, participating retailers are satisfied with the 
Residential Lighting Program, rating it an average of 7.5 on a scale of 1 (not at all satisfied) to 10 
(extremely satisfied).  All of the retailers in the sample also feel that the New Hampshire 
initiative is at least as good as the National initiative, with five reporting that it is better.  
Participating retailers feel that the program is responsive to changes in the lighting market, 
giving it an average rating of 7.3 on a scale of 1 (not responsive) to 10 (extremely responsive).  
Only two respondents out of 37 gave ratings below five, saying that the program “doesn’t seem 
to get out to distributors” and is “unaware of any new products.” 
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Figure 1-3: Retailer Rating of Satisfaction and Program Responsiveness 

 
All but two retailers said they would be at least “somewhat likely” to participate if the rebates 
were cut in half.  One of the two exceptions said they would be “somewhat unlikely” and the 
other did not know.  If the rebates were discontinued, however, most (65%) of the participating 
retailers reported that their participation in the program would be “very unlikely.”  
 
End-User Participation Levels 
 
The goal for the program is to serve 36,148 customers; as of mid-October, the number of 
customers served was 30,752— 85% of the goal.  The proportion of all residential customers 
served is 5.6%.  The program will continue through the end of December, so the goal appears to 
be within reach. 
 
As shown in Figure 1-4, people buying efficient lighting products through the program were 
more likely than non-participants to live in single-family homes, to own rather than rent, to be 
over the age of 55, and to have upper middle rather than high or low incomes.1  It may be that 
many lower-income earners feel they cannot afford to invest in efficient lighting, and many 

                                                
1 All of these differences are significant at the 90% confidence level, except for the $100,000 or more income 
difference, which is significant at the 80% confidence level. 
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higher-income earners are not motivated by the savings on electric bills, while middle income 
earners feel they can make the investment and then benefit from the savings.  
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Figure 1-4: Demographics of Participants and Non-participants 

 
End-User Awareness 
 
Statewide, 40% of non-participating customers are aware of the lighting program.  As shown in 
Figure 1-5, most non-participants who are aware found out through information in their utility 
bill, while most participants found out through in-store displays.  This appears to show that 
point-of-purchase displays are extremely effective: if consumers notice them, they are very likely 
to buy efficient lighting products. Nearly equal portions of participants and non-participants 
found out about the program through the catalog. 
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Figure 1-5: Sources of Awareness of the Program 
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End-User Motivations for Participation and Nonparticipation 
 
Participants in the program were motivated primarily by a desire to save money on their electric 
bills (52%); many also responded to good prices on the products (22%). 
 
In addition to lack of awareness, the primary reason why non-participants did not make any 
lighting purchases through the program is the lack of need (29% of those aware of the catalog, 
and 48% of those aware of retail coupons). 
 
End-User Satisfaction 
 
Overall satisfaction with the quality of the purchasing process through the nhsaves catalog and 
the rebate coupons at participating retailers runs quite high.  On a scale of 0 to 10, with 0 being 
the lowest rating and 10 being the highest rating, mean ratings are 8.2 for both catalog and retail 
participants.   
 
When asked the reasons underlying their ratings through an open-ended question, catalog 
participants who give high ratings focus on the good variety of products, informative 
explanations of products, good catalog design, the quality of the products, and service.  Criticism 
is minimal and the reasons vary widely. Retail participants attribute their high ratings of the 
purchasing process in part to its ease of use and the quality of the products.  Criticism of the 
retail program process was focused on the amount of paperwork required, disappointment with 
the technology (not bright enough/short life/quality of light), and a combination of elements of 
the retail experience (lack of coupons at stores, employees not being able to answer questions, 
and confusion over rebate amounts at the check-out).  
 
1.3 Impact Evaluation Findings 
 
Gross Savings 
 
We estimate the gross savings and the realization rate as shown in Table 1-1 below.  The primary 
reason that the realization rates aren’t higher is that in-service rates are lower than originally 
assumed; secondarily, the wattages displaced are lower than had been assumed. 
 

Table 1-1: Gross Energy Savings (kWh) and Realization Rate by Product Type  

 Gross Energy Savings (kWh) Realization Rate 

Product Type Retail 
Participants 

Catalog 
Participants 

Total 
Participants 

Retail 
Participants 

Catalog 
Participants 

Total 
Participants 

CFLs   3,350,465   70.1% 
Permanent fixtures   458,360   76.2% 
Portable fixtures   923,303   48.9% 
Total 4,023,111 779,444 4,732,128 71.4% 47.6% 65.1% 
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Table 1-2 shows the gross energy savings and the realization rate adjusted for end-user telephone 
survey respondents who have not installed their lighting products yet, but plan to do so. 
 

Table 1-2: Maximum Potential Gross Energy Savings (kWh) and Realization Rate  

 Gross Energy Savings (kWh) Realization Rate 

Product Type Retail 
Participants 

Catalog 
Participants 

Total 
Participants 

Retail 
Participants 

Catalog 
Participants 

Total 
Participants 

CFLs   3,953,549   82.7% 
Permanent fixtures   656,372   109.1% 
Portable fixtures   978,701   51.8% 
Total 4,707,798 880,823 5,588,621 83.55% 53.8% 76.9% 

 
Net Savings 
 
We estimate the net adjustments to gross energy savings as shown in Table 1-3 below. After 
taking into account these net adjustments, we estimate net savings and the net realization rate as 
shown in Table 1-4. 
 

Table 1-3: Net Adjustments to Gross Energy Savings 
 CFLs Perm. Indoor Fixtures Portable Fixtures Exterior Fixtures 
Free Ridership 17.4% 17.1% 3.2% 27.6% 
Spillover 4.4% 8.3% 15.7% 8.6% 
Snapback 2.6% 4.2% 3.4% 0.0% 
Snapforward 0.1% 0.0% 0.0% 0.0% 

 
Table 1-4: Savings (kWh) and Realization Rates after Net Adjustments 

Category Based on Gross Savings (kWh) 
Estimate from On-sites 

Realization 
Rate 

Based on Maximum Achievable 
Gross Savings (kWh) 

Realization 
Rate 

  Retail Catalog Total   Retail Catalog Total  

CFLs     2,826,892 52.0%     3,335,733 61.3% 
Permanent 
Fixtures     398,806 44.4%     571,090 63.6% 

Portable 
Fixtures     1,006,836 107.7%     1,067,246 114.2% 

Total 3,544,251 688,283 4,232,534 58.2% 4,165,200 808,869 4,974,069 68.4% 
Realization 
Rate 62.9% 42.0% 58.2% 58.2% 73.9% 49.4% 68.40% 68.4% 

 
The above estimates are for annual savings only. We strongly encourage the New Hampshire 
utilities to include lifetime savings in any cost-effectiveness analysis, because the costs incurred 
are for one year only, while the kWh savings will continue as long as the lighting products are 
installed and operating.  Table 1-5 shows estimated lifetime savings.  This analysis included 
calculating lifetimes based on the actual operating hours of the lighting from the on-site activities 
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and the rated lifetime hours.  We have assumed that the rated lifetime hours are 8,000 for bulbs, 
15,000 for portables, and 20,000 for fixtures— all of which are conservative estimates.  
Calculating the annual gross savings times the expected measure lifetimes provides an estimate 
of nearly 32,000 MWh of net energy savings— over 400% more than the annual tracking savings.  
Since this estimate is based on products already installed, the figures could be even higher once 
additional products are installed (based on maximum potential gross energy savings). 
 

Table 1-5: Estimated Lifetime Savings 

Technology 
Segments 

Hours 
per year 

Lifetime 
(yrs) 

Gross 
Annual 
Savings 
(kWh) 

Estimated 
Lifetime 

Gross Savings 
(kWh) 

Estimated 
Lifetime Net 

Savings 
(kWh) 

CFLs 1,705 4.69 3,350,465 15,713,681 13,458,768 
Indoor & 
Outdoor Fixtures  1,153 13.01 458,360 5,963,264 5,188,636 
Portables/Mult. 
Technologies 1,351 14.80 923,303 13,664,884 14,948,017 
Total   4,732,128 35,341,829 31,610,618 

 
 
1.4 Market-Related Findings 
 
The gross and net impact figures above are metrics for the resource acquisition aspect of the 
program.  In addition, the program has a market transformation aspect, in that it aims to help 
make the market for efficient lighting self-sustaining over time.  Increasing free ridership and 
spillover are signs of such market transformation (see previous section). Other such indicators 
are declining prices over time, a greater proportion of shelf space devoted to the energy-efficient 
models displayed, increasing market penetration, and increasing saturation.  
 
Pricing of Efficient Lighting 
 
Among retail stores in New Hampshire, the average price for a CFL is $6.41, compared to $1.67 
for a non-CFL bulb.  While the average price for a non-CFL bulb appears high, the 90% 
confidence interval around this estimate is fairly high at +/- $0.07.  Prices are similar among 
participating and non-participating retailers. 
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Shelf Space and Model Counts 
 
Figure 1-6 presents the weighted proportion of shelf space (and floor space) dedicated to energy 
efficient lighting products.  The results are presented by lighting technology.   As expected, 
participating stores consistently dedicate more space to energy efficient lighting products than 
their non-participating counterparts.  Overall, participants dedicate approximately 11% of their 
lighting shelf and floor space to energy efficient lighting, while non-participants only dedicate 
less than one-half of one percent, which amounts to about 2% overall.  These results suggest that 
recruiting new retailers is likely to result in an increase in availability of efficient lighting 
products available for consumers. 
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Figure 1-6: Proportion of Shelf Space with Energy Efficient Lighting 
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Market Penetration of Efficient Lighting 
 
Figure 1-7 below shows estimated market penetration of CFLs in New Hampshire in 2003 
compared with California, Wisconsin, and the nation as a whole in 2000, 2001 and 2002.2  Of 
permanent interior fixtures sold in New Hampshire, 2.0% of are CFL fixtures; the figure is 1.1% 
for exterior fixtures, and 0.7% for portable CFL fixtures.  National fixture penetration estimates 
are not available for other states. 
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Figure 1-7 Penetration of CFLs (out of all screw-in bulbs sold)  

 
Saturation of Efficient Lighting 
 
Among participants only, 7.7% of household sockets have pin-based CFLs installed, 15.8% have 
screw-in CFLs, and 2.9% have plug-in fluorescent tubes.  We should point out, however, that 
this is not market saturation, which would include non-participants. 
 
End-User Experiences with Efficient Lighting 
 
Nearly nine out of ten participants (88%) say they had at least a little knowledge of CFLs before 
the program, while fewer than three-quarters of non-participants (73%) had been familiar with 
CFLs. Still, a majority of both customer groups say they were familiar with CFLs before the 
program.  A large majority of non-participants (72%) were not familiar with CFL fixtures, 
compared to only 49% of participants. 
 
Thirty-six percent of non-participants claim to have CFLs currently installed, and another 7% 
have used CFLs in the past, bringing the total of non-participants who have had personal 
experience using CFLs to 43%.  Prior to the program, 49% of participants had used CFLs.   
 

                                                
2 Alan Fields et al, “CFL Market Penetration Using Point-of-Sale Data: Regional Perspectives,” presented at the 
2003 Energy Program Evaluation Conference, Seattle.  Note that the national, California, and Wisconsin figures are 
based on point-of-sale data, and are likely to be more accurate than the estimates provided by retailers for New 
Hampshire. 
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End-User Perceptions of Changes in the Market 
 
In general, majorities of respondents previously aware of CFLs and fixtures— if they have an 
opinion— believe that CFLs and fixtures are currently available in more stores, and that more 
models are available, than at the time they first became aware of energy-efficient lighting.  
(Figures 1-8 and 1-9) 
 

51%

32%

32%

7%

42%

61%

61%

84%

0% 20% 40% 60% 80% 100%

Participants

Non-
participants

Participants

Non-
participants

C
FL

s
Fi

xt
ur

es

More

Fewer

Same

Don't know

 
Figure 1-8: Perceptions of Availability in Stores Compared to When First Became Aware 
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Figure 1-9: Perceptions of Models Available Compared to When First Became Aware 
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Most participants who had been aware of CFLs— if they have an opinion— think the quality of 
CFLs and fixtures has improved, but perceptions among non-participants are more evenly 
divided.  (Figure 1-10) 
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Figure 1-10: Perceptions of Quality Compared to When First Became Aware 

 
 
Most participants previously aware of CFLs and fixtures— if they have an opinion— think prices 
have gone down.  Non-participants generally perceive prices of CFLs and CFL fixtures to have 
stayed about the same, if they have an opinion.   
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Figure 1-11: Perceptions of Prices Compared to When First Became Aware 
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End-User Behavior and Attitudes 
 
When buying bulbs, participants (55%) and non-participants (62%) typically stock up on them, 
while 37% of both participants and non-participants buy them on an as-needed basis as bulbs 
burn out. For those who stock up, the cost of CFLs is a potential barrier, given the need to make 
a substantial up-front investment.  For those who buy bulbs as they burn out, the availability of 
CFLs is a potential barrier. 
 
The end-user surveys asked customers who had purchased CFLs prior to the program why they 
had done so.  As shown in Figure 1-8, the highest proportions mention low operating costs 
compared to incandescents, followed among non-participants by the related reason of saving 
electricity. Other important benefits are not having to change the bulb as often, being good for 
the environment, and rebates.   
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Figure 1-12: Reasons for Previous Purchases of CFLs 

 
The major reasons why many non-participants stopped using CFLs is because the bulbs were not 
bright enough (34%), because of the expense (32%), because they had moved (27%), and 
because they had burned out (15%). 

 
Among non-participants who are aware of CFLs but never used them, high cost is the main 
barrier for many (26%).  Consumer motivation, or lack thereof, is another major barrier to their 
use— many non-participants say they have never thought about using CFLs (13%) or admit they 
do not know much about them (21%).  Perceived limitations of the technology, such as poor fit 
in fixtures (8%) and aesthetic preferences (like another type of bulb— 12%, don’t like the way 
CFLs look— 5%) also are cited as reasons for not using them.  
 
Figure 1-9 shows the proportion of non-participants who would be willing to pay $3, $5, $10, or 
$15 per CFL, including proportions adjusted for awareness of CFLs and the program. While 
stated willingness to pay typically overstates how consumers would actually behave, it is worth 
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noting that the difference in the size of the group of all non-participants willing to pay $15 and 
those willing to pay only $3 is 26%, whereas the size of the difference between the group of all 
non-participants willing to pay $15 and the same group adjusted for both kinds of awareness is 
44%; hence awareness may be a bigger barrier than cost. 
 
As expected, non-participants who are willing to pay $15 per CFL have higher incomes than 
those who are not willing to pay that much.  At $10 apiece, customers in lower-income 
categories are still slightly less likely to purchase, but the relationship is much weaker; at $3 
apiece, there is no significant relationship between willingness to purchase and income. 
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Figure 1-13: Non-participant Willingness to Pay for CFLs 

 
1.5 Recommendations 
 
On the basis of this evaluation we make the following recommendations.  See Chapter 6 for a 
fuller discussion. 
 
?  Work with the PUC to assure program continuity.  Uncertainty over the program’s 

existence beyond 2003 has contributed to difficulties in retailer recruitment; not surprisingly, 
retailers want some assurance that the rebates will continue to be offered before investing 
heavily in energy efficient lighting inventories.  It is also unfortunate that, after the utilities 
put a great deal of effort into the Fall 2003 catalog, which has generally received high marks 
from everyone interviewed, it will only be available for a short time.  The utilities need to be 
able to react to changes in the market by redesigning the program to address evolving needs.  
A long-term program has some flexibility, but it is hard to make changes when the program 
may only have a few months of operation left. 

 
?  Reporting.  EFI and APT have generally provided program managers with enough 

information to effectively monitor the program.  We recommend that APT provide 



New Hampshire Residential Lighting Program Process and Impact Evaluation Page 1.16 

Nexus Market Research 

information on special promotions to all the utilities on a regular basis. (Even if the 
promotion did not take place in a given utility’s territory, this information is useful in 
assessing the effectiveness of different tactics.)  We recommend the torchiere category be 
expanded to include all portables.  We also recommend that EFI report catalog sales in the 
same terms as retail sales (CFLs, interior fixtures, exterior fixtures, and the suggested new 
portable category) with a category of “other” added, if necessary.   

 
?  Multipacks.  Multipacks account for a relatively small share of CFLs sold; however, it does 

appear that the program database misses approximately 2% of all retail CFLs sold due to 
inaccurate recording of multipacks.  The utilities should explore having EFI check model 
numbers against a current list of multipacks to make sure the correct number of CFLs is 
recorded. 

 
?  More control over the number of products purchased.  The database analysis shows 

customers purchasing more than six CFLs account for a sizable portion of the products 
purchased.  While many of these are legitimate purchases— e.g., a landlord installing CFLs in 
separately metered apartments— large volume purchases ultimately limit the number of 
customers that may participate (and likely has a negative impact on the in-service rates of 
purchased lighting).  In the interest of equity, the utilities should consider setting a lower 
trigger for investigating large orders.  Also, greater enforcement of the CFL limit could 
spread the incentive dollars among more customers and thus help facilitate market 
transformation.  

 
?  Include in-service rates in savings estimates and the realization rate.  If available in-service 

rates had been used in the initial estimates of savings, the realization rate would have been 
much closer to the estimates derived through this study.  

 
?  Revise the displaced wattage in the common assumptions.  Some of these wattages appear 

to be too high based on the on-sites. 
 
?  Consider using lifetime savings for benefit-cost analysis.  CFLs and CFL fixtures are likely 

to be used beyond one year, so energy savings should also extend beyond one year.  
Following this recommendation would also necessitate following another recommendation: 
assessing persistence of measures (see below). 
 

The remaining recommendations assume the program will continue operation beyond 2003. 
 

?  Consider developing a standard package for retailer co-operative advertising.  This will 
reduce the amount of work necessary to run these ads and allow the implementation 
contractor to take advantage of more opportunities to promote the program.  Cost-sharing 
could encourage more retailers to advertise and help get the word out. 
 

?  Consider more attractive pricing and better promotion for the catalog.  (Note that this 
recommendation has already been implemented.)  As already noted, catalog sales have 
accounted for a small portion of the total, probably because of the catalog’s relatively high 
prices and low promotion.  The utilities have kept catalog prices high to avoid undercutting 
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the retailers and generating bad will.  However, many catalog items are not available through 
the retailers, particularly high-end fixtures.  Lowering their prices would make them more 
attractive to consumers without hurting the retailers. Items may also be dropped from the 
catalog as they become available in stores.  Customers cannot buy from the catalog if they do 
not know of its existence.  The utilities should consider printing enough catalogs for all their 
residential customers during a one-year period, especially since they have invested in 
developing an improved version.   
 

?  Consider developing a buy-down program.  The program administrators involved in running 
the Massachusetts program endorse the buy down concept for New Hampshire.  
Manufacturers and retailers would be invited to participate and receive payments that enable 
them to sell energy-efficient lights for lower prices.  A key advantage of a buy-down 
program is its simplicity: the retailers do not have to handle any coupons, which some find 
burdensome.  Retailers do have to document that they have ordered and received a certain 
number of energy-efficient lighting products; manufacturers, similarly, have to document 
shipments.  Additional smaller, independent retailers may participate in a program that does 
not involve coupons.  However, there are some negative aspects to buy-down programs: the 
utilities would not know who is buying the products and how many they are buying; this 
would also make participant surveys impossible. 
 

?  Make effective use of limited resources in retail implementation.  While one circuit rider 
cannot visit all participating retailers frequently, it is important to keep in touch by phone to 
ensure that everyone has enough coupons and POP materials; these materials could then be 
sent through the mail.  APT may also explore building relationships with lighting 
manufacturers’ representatives or distributors who can help maintain some of the displays, or 
could hire temp workers. 
 

?  Consider targeting smaller retailers.  The program may achieve a set amount of kWh 
savings with its focus on chains, but some people do not buy their lights at these stores.  
Interviews with the sponsors and APT suggest that smaller, independent retailers have not 
participated in the program as much as they could have with better targeting.  Market 
transformation entails reaching a larger, more diverse group of customers by going after the 
smaller retailers who serve them.   

 
The last four recommendations address program evaluation issues. 
 
?  Allow more time for the next evaluation.  This study was conducted in a very short time, 

necessitating some compromises.  For example, the timing required us to conduct the end-
user telephone surveys and the end-user on-site visits at the same time, rather than 
conducting the telephone survey first and recruiting respondents for the on-site visits— which 
would have allowed verification of survey responses. 
 

?  Include a full saturation component.  The on-site visits conducted for this study were 
among participants only.  Including non-participants would have permitted estimation of the 
saturation of CFL lighting— a key indicator for market transformation. 
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?  Estimate penetration through point-of-sale data. California, Wisconsin, and (soon) 
Massachusetts track sales of CFLs in this manner, and have national numbers for 
comparison.  A similar approach in New Hampshire would allow analysis of sales 
attributable to the program and the effects of different rebate levels. 
 

?  Assess persistence of measures.  Because current savings estimates are for one year only, 
while most lighting products promoted by the program will likely remain in place for several 
years, the savings attributed to the program may be dramatically underestimated. 
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2.  Description of the Program and Evaluation Components 
 
2.1  Program Description 
 
The New Hampshire Residential Lighting Program promotes the use of energy efficient lighting 
products across the state through a catalog, termed nhsaves, offering qualifying bulbs and 
fixtures at reduced prices and through instant rebate coupons at participating retailers.  The 
program is sponsored by five New Hampshire utilities: Public Service of New Hampshire 
(PSNH), Granite State Electric Company (GSECo), Unitil Energy Systems (Unitil), The New 
Hampshire Electric Cooperative (the Co-op), and the Connecticut Valley Electric Company 
(CVEC).  The utilities have responsibility for overall program design and implementation, 
requiring them to come to a consensus on issues such as the design of the catalog, amount of the 
rebates, and selection of the contractors to assist in the program’s implementation.  The program 
began operation on June 1, 2002 and is scheduled to run through December 31, 2003. Both 
PSNH and GSECo had offered discounted lighting products through catalogs before June of 
2002, and GSECo had offered rebates for lighting products through retailers. 
 
The program provides instant retail rebates of $3 for compact fluorescent light bulbs (CFLs), $10 
for exterior light fixtures, $15 for interior light fixtures, and $20 for torchieres.  CFL rebates 
were originally set at $5, but were lowered to $3 in September 2002 to reflect the lower CFL 
prices available.  To date, the bulk of sales have come through the retail rebates; the retail sector 
accounts for approximately 90% of the transactions processed and 80% of the units purchased.   
 
The utilities have retained two primary contractors to help deliver the program: Energy 
Federation, Inc. (EFI) and Applied Proactive Technologies (APT).  EFI provides catalog and 
retail rebate fulfillment.  For the catalog, EFI receives customer orders through the phone, mail, 
or web (PSNH customers may order through a bill stuffer offering a limited number of products 
as well) and ships the products from its inventory.  EFI then invoices the appropriate utility for 
part of the cost of the rebated products ordered.  (Customers may also order a variety of products 
which do not receive utility rebates from the catalog.)  EFI also processes the instant rebate 
coupons received from participating retailers.  EFI pays the retailers and invoices the appropriate 
utility based on the customer’s address. 
 
APT’s responsibilities consist of recruiting retailers to participate in the program, training the 
appropriate personnel, designing the point of purchase (POP) materials and newsprint ads, 
keeping the retailers supplied with coupons and other POP materials, and running a variety of 
promotions or special events.  APT is also supposed to visit retailers periodically to ensure that 
displays are maintained and that lighting products receive prominent placement in the stores. 
 
The utilities also retained Northeast Utilities and Lerner and Company for catalog design as well 
as a contractor to develop a website for the program.  These parties were not contacted as part of 
this assessment. 
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Catalog Implementation 
 
The nhsaves catalog derives from the SmartLiving™  catalog, which PSNH used prior to June of 
2002.3  While nhsaves kept the same products as the SmartLiving catalog, prices are generally 
higher.  The utilities were concerned about undercutting the retailers and generating bad will; a 
common retailer concern in similar programs is that the utilities may be viewed as their 
competitors.  Nhsaves prices were set above wholesale, which also meant the retailers would not 
be tempted to buy in bulk from the catalog and resell products.  
 
The nhsaves catalog for the fall of 2002 and spring of 2003 was approximately 80 pages long.  It 
included both ENERGY STAR?  and non-ENERGY STAR lighting products.  It also included a 
wide variety of energy efficiency, weatherization, and water conservation products as well as 
lighting.  A few pages were devoted to games and products for children.   
 
The nhsaves catalog has been redesigned for the fall of 2003.  It has been shortened 
considerably— from 80 pages to 44.  Many non-lighting and non-ENERGY STAR products were 
eliminated, although some products in both categories remain.  The children’s section was also 
eliminated. 
 
Table 2-1 shows the number of catalogs ordered by each utility throughout the program.  The 
utilities report distributing approximately 90% of the catalogs by direct mail with the remaining 
10% distributed in response to customer requests, at trade shows, and in business offices.  All of 
the utilities except GSECo mailed out the bulk of their catalogs randomly, with subsequent 
mailings excluding those who had already received a catalog.  GSECo targeted their mailings to 
customers who had purchased products in the past and residents of “bedroom” communities 
considered more likely to purchase energy-efficient products.    
 

Table 2-1 
Catalog Orders 

Number of Catalogs Ordered Utility 
 Fall 2002 Spring 2003 Fall 2003 Total 

 Residential  
Customers 

Percent of 
Customers 

PSNH 100,000 10,000 60,000 170,000 385,000 44% 
GSECo 2,500 1,000 5,000 8,500 32,407 26% 
Unitil 22,090 5,000 5,000 32,090 60,451 53% 
Co-op 10,000 0 1,000 11,000 63,000 17% 
CVEC 3,000 0 0 3000 8,670 35% 
  Total 137,590 16,000 71,000 224,590 549,528 41% 

        
Retail Implementation 
 
The utilities reviewed vendor proposals for retail implementation in April 2002.  All of the bids 
received at that time exceeded what the sponsors had planned to spend on this aspect of the 
program and would not have allowed them to pay the rebates necessary to achieve their goals.  

                                                
3 GSECo used a different catalog in New Hampshire which focused only on ENERGY STAR lighting prior to June 
2002.  
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All bidders were asked to resubmit.  The vendor chosen, APT, reduced its budget by 70% from 
its original bid. 
 
APT’s reduced budget meant a reduction in the staffing and reporting they had originally 
specified for the program.  APT had originally assigned a full-time program manager, one office 
staff person, and four field representatives for the New Hampshire Lighting and Appliance 
Programs.  This was cut back to less than one full-time field representative to cover lighting, 
with no dedicated program manager.  Planned monthly store visits were reduced to quarterly 
visits.  Reporting consists of the number of store visits with the field rep comments in each 
utility’s territory; originally, reports were to contain more text fully explaining activities, events 
and promotions.  
 
APT’s role was expanded somewhat in 2003, so that a full-time field representative for lighting 
is currently assigned to New Hampshire. 
 
It should be noted that the utilities faced considerable uncertainty at the outset of the program.  
Only GSECo had an active catalog and retail program in place in the first half of 2002.  The 
state’s largest utility, PSNH, had a catalog program in place, but no experience with retail 
lighting programs (except through its Northeast Utilities affiliates, Connecticut Light & Power 
and Western Massachusetts Electric).  The other three utilities had implemented intermittent 
programs in the 1990s, but had no recent experience in New Hampshire. 
 
The utilities, particularly PSNH, were concerned about spending their budgets too quickly and 
having to shut down the program after only a few months of operation; without an ongoing 
program, many retailers may not be willing to stock up on energy-efficient lighting.  Indeed, they 
had been told that a large retailer, such as Home Depot, running a promotion could use up the 
entire budget in a few months.   Adding to the utilities’ uncertainty, they did not receive final 
approval for the program until the end of May 2002; up until then, they could not be absolutely 
certain they could hire APT and start implementing the program. 
 
A misunderstanding over program goals may have added to the concern of having the program 
spend its budget too soon.  APT urged the utilities to start slowly as the program’s goal was 
understood to be set at selling 36,168 lighting products; the goal was actually set at serving 
36,168 customers, many of whom would buy more than one product. 
   
APT recommended and was thus instructed by PSNH to start out slowly; they were not to leave 
more than three or four coupon pads (each pad contains 50 instant rebate coupons) with a 
retailer.  If the retailer ran out of coupons, they could always call APT.  The goal was to have the 
utilities maintain control over the program to allow them to ramp up or down as needed to meet 
budgets and goals. 
 
Marketing 
 
The program has been promoted primarily through bill stuffers, special events or promotions, 
retailer cooperative ads, and newspaper advertising.  As it became apparent that the program’s 
budget was not going to be spent rapidly, marketing was ramped up. 
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Bill stuffers.  All of the utilities promote the program through bill stuffers; GSECo will be 
sending out its first bill stuffer on the program in October 2003; the Co-op has mentioned the 
program in its monthly newsletter (bill stuffer) three times; PSNH has sent out two bill stuffers; 
and the remaining two utilities have each sent out one bill stuffer.  PSNH’s bill stuffers are the 
only ones that allow the customer to directly purchase a limited number of products.  Similarly, 
while all the utilities promoted the program through their websites, only PSNH, GSECo, and 
Unitil customers could access the catalog and make purchases on-line. 
 
Special events.  Several special promotions have been implemented across the state.  One is the 
torchiere turn-in; available at the Aubuchon Hardware and Rocky’s chain stores.  Currently, 
customers bring in an old torchiere and get $25 towards the purchase of a qualifying torchiere; 
this means the new torchiere costs the customer from $2 to $5.  The torchiere turn-in event is 
expected to continue through the fall of 2003, possibly with larger discounts.  In 2002, customers 
could get the new torchiere free of charge after the turn-in of an older, more dangerous halogen 
torchiere. 
 
A sidewalk sale was held at the Nashua Aubuchon Hardware store at the end of June 2003.  
CFLs were priced so that they cost as little as 9 cents after the instant rebate.  All Aubuchon 
Hardware stores have continued to promote low prices for CFLs, using co-op advertising.  
Aubuchon will feature the program in its fall 2003 circular.  There have also been price 
promotions at Home Depot during the spring and summer of 2003. 
 
The program is also being promoted directly to employees of the New Hampshire Health Care 
Association; they had forms available so they could order energy-efficient lights at their place of 
work. 
 
Finally, the program was promoted by the utilities at home shows in Lebanon and Concord and 
by the Co-op as part of their booth at the State Home Show in Manchester, both in the spring of 
2003. 
 
Retailer co-operative advertising.  The utilities have paid Aubuchon Hardware and Rocky’s 
$100 per store to feature the CFLs in their flyers.  The sponsors have also run some co-operative 
newspaper advertising with the retailers.  Flyers advertising energy-efficient lights have been 
distributed to purchasers (“bag stuffers”) at Aubuchon Hardware.     
 
Newspaper advertising.  Separately from the retailer co-op advertising, the utilities ran quarter 
page ads in the statewide Union Leader newspaper for three weeks in May and June 2002.  The 
program also received a lengthy write-up in the New Hampshire Sunday News in November 
2002. 
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2.2  Evaluation Components 
 
The current study, the Process and Impact Evaluation of the New Hampshire Residential 
Lighting Program, integrates data and findings from a variety of evaluation activities to achieve 
different information objectives, as shown in Table 2-2. 
 

Table 2-2 
Evaluation Activities 

Information Objective Research Method Brief Title 
Understand and assess program 
design and implementation 

Interviews with program (five) and 
implementation contractor staff (two), 
and review of program data and 
materials  

Assessment of 
Program 
Operations 

Assess retailer knowledge, use of, 
and satisfaction with the program; 
assess impact of program on stocking 
and sales of ENERGY STAR 
lighting; assess salesperson training 
practices 

On-site survey of participating (37) 
and non-participating retailers (24) 

Retailer Survey 

Assess awareness, perceptions, and 
use of ENERGY STAR lighting; 
assess satisfaction with the program; 
estimate free ridership, spillover, and 
snapback/ snapforward. 

Telephone survey among participating 
(326) and non-participating (343) end-
users 

End-user 
Telephone Survey 

Estimate gross energy savings to 
compare to utilities’ estimates; 
estimate proportion of CFLs in 
lighting sockets in participants’ 
homes  

On-site visits among participating 
end-users (72) 

On-site Visits 
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3.  Process Evaluation Findings 
 
3.1  Program Implementation 
 
This section assesses the effectiveness of the program’s implementation, including setting up and 
supporting the retail program, and implementation of the catalog program. 
 
Budget 
 
It is useful here to consider the program’s budget.  The utilities budgeted approximately $1.8 
million for the program and had spent about $1 million by June 30, 2003, providing rebates for 
approximately 80 thousand bulbs and 13 thousand fixtures.  In contrast, the Massachusetts 
program had budgeted approximately $5 million for 185 thousand bulbs and 118 thousand 
fixtures in 2001.  According to the 2000 Census, Massachusetts has over 5 times as many 
households as New Hampshire— 2.4 million compared to 470 thousand.  Hence the program on a 
household-by-household basis is larger than that of Massachusetts, although the New Hampshire 
market is probably less saturated since most of the state did not have a retail lighting program 
before 2002.  The cost per product delivered in New Hampshire is about $10.75, compared to 
$16.50 in Massachusetts, although there were 6.2 bulbs rebated for every fixture in New 
Hampshire compared to a ratio of 1.6 bulbs per fixture in Massachusetts— and fixtures are more 
costly and very likely more permanent. In any case, the New Hampshire program indeed appears 
to be using available monies effectively to provide rebates for a relatively large number of 
products. 
 
The utilities have striven to reach a balance between allocating enough funds to recruit and 
support retailers and providing enough CFL and fixture rebates to reach their goals.  As already 
noted, the retail implementation vendor, APT, significantly reduced its proposed budget.  From 
APT’s perspective, a higher budget would have allowed for more visits to retailers, and, 
consequently, better training and more consistent display of POP materials and availability of 
coupons.  However, the budget requested by APT would not have left enough money for rebates 
to allow utilities to meet their goals; the utilities believe simply that they have met retail 
implementation needs as best they could given the available resources. 
 
Retail Implementation 
 
Program Start-Up.  Given APT’s reduced budget and initial instructions from some utilities to 
“go slow” from some of the sponsors, a logical start was to make heavy use of contacts with 
chains that were already participating in the Massachusetts program in recruiting New 
Hampshire retailers.  APT started its recruitment in GSECo’s territory where it was already in 
stores as it had been implementing the previous retail program.  These stores simply needed their 
coupons and POP materials changed out; they provided an easy starting point. 
 
PSNH and the Co-op feel that APT was slow to get to retailers in their territories, where the 
retail program was not really going until the late summer or early fall of 2002.  Retailers in these 
areas were only signed up when the utilities demanded that APT recruit there.  (At this point, 
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PSNH no longer wanted APT to proceed so slowly.)  The other three utilities feel that APT 
implemented their retail programs in a more or less timely fashion. 
 
Retailer Recruitment and Support.  When APT was selected to do retail implementation, it 
assured the utilities that the program’s retail component could be implemented under the agreed-
upon, reduced budget.  During the process interviews, APT noted several areas that were 
impacted by its reduced budget.  First, APT focused on recruiting chains rather than smaller, 
independent retailers, because the former would allow the more efficient use of available staff 
time.  One utility, the Co-op, felt strongly that it wanted a mix of retailer types participating in its 
service territory; its program administrator believes her customers should not have to “drive 
south” to find energy-efficient products.  While some smaller stores were recruited in the Co-
op’s territory, APT feels that more independent retailers statewide could have participated in the 
program if the budget had permitted the use of more staff.4 The utilities feel that APT could be 
more efficient and effective within its budget by calling retailers, and saving visits for those who 
express interest. 
 
Limited APT staff has also meant fewer store visits.  Store visits serve to train the retailer’s staff 
and to ensure that POP materials are displayed.  The store manager, lighting department staff, 
and, particularly, cashiers are fully trained when a retailer signs up for the program; however, it 
is difficult to provide continuous training in an industry notorious for its turnover and use of part-
time staff. 
 
Fewer APT store visits have also meant that POP materials are not always displayed properly.  
Retailers differ here; Rocky’s and Aubuchon Hardware have generally kept POP materials up 
between store visits, although this varies by the individual store.  But the largest of the chains, 
Home Depot, will often move products or POP materials around between store visits.  Indeed, 
one program administrator accompanied APT on a Home Depot visit; together, they set up the 
CFL display.  They then spent an hour in a different part of the store setting up a display for 
fixtures; when they returned to the CFL area, their POP materials had already been moved 
because the retailer had rearranged pallets on the floor. 
 
It should be noted that the utility program administrators who have accompanied APT on store 
visits give the New Hampshire field representative high marks for his knowledge of lighting 
products and his rapport with the retailers. 
 
Retailer Co-op Advertising.  APT believes the New Hampshire program has not taken as much 
advantage of co-op advertising as it could have.  The main reason is the lack of a standard co-op 
package that may be offered to retailers, as is the case in Massachusetts.  APT has to put together 
a deal every time it sees an opportunity, and then has gotten the utilities’ permission to offer it to 
the retailers.  That procedure reduces the amount of co-op advertising that may be done.  The 
utilities believe APT should pursue co-op advertising opportunities more diligently, even in the 
absence of a standard agreement.  
 

                                                
4 All retailers were notified of the program by mail and invited to participate.   APT says, however, that smaller, 
independent retailers are not likely to participate without more individualized attention.  
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Special events.  APT and the utilities view special events or promotions somewhat differently.  
APT considers them to be quite labor-intensive given the number of extra lights that are sold.   
However, APT considers special events quite useful in bringing the retailers on board and getting 
them enthused about the program by showing them that customers will buy these products if they 
are given the proper attention. 
 
The utilities view special events as useful for the same reasons, but also as a chance to move the 
products. As the program nears its end and goals are not yet met, special events become a 
particularly attractive short-term option.  In fact, when asked what more APT could be doing, the 
utilities most often mention doing more special events, signing up more stores, and being more 
creative in finding ways to sell more bulbs. 
 
The utilities pay extra for special events; for this reason, they do not believe APT’s budget 
constrains it from doing these promotions.  APT, however, feels it faces staffing constraints in 
the field that limit its ability to offer special promotions, even with the extra funds.  The utilities, 
in response, suggest using temp agencies. 
 
APT reports that the torchiere turn-in event for 2003 has not been as successful as the one held in 
2002.  It may be that customers who wished to get rid of their halogen torchieres, which are 
perceived to be dangerous, have already done so.  Another hypothesis is that the torchieres 
currently offered are not aesthetically pleasing to some customers.  Since many retailers consider 
torchieres to be loss leaders— i.e. they have low margins but are supposed to get people into 
stores where they buy other products— the slow sales have been of particular concern.      
 
Reporting.  APT’s reporting to the utilities consists of a listing of the stores visited and the field 
rep’s comments on each visit.  In the process interviews, the utilities did express some desire for 
more information from APT, although they do not feel they should have to pay more for it.  The 
most commonly mentioned item is data on the results of the special events.  One program 
manager said he calls APT and gets some of this information on an ad-hoc basis.5  Another item 
of interest is more consistent feedback from the retailers; it would be desirable to have everyone 
respond to the same questions, rather than simply have the field rep jot down comments without 
some organization.       
 
Most program managers report that they are in regular contact with APT, often about special 
promotions.  Many also speak with APT regularly about the Appliance Program. 
 
Retail Coupon Processing.  EFI is responsible for processing retail coupons. The average time 
for processing retail coupons is 60 days, with 90 days at the high end.  Of this time, about 30 to 
60 days is due to the lag in the retailer sending in coupons; some retailers may only send in 
coupons every few months.  EFI takes two to three weeks to process coupons once they are 
received.   
 
Retailers receive their checks, on average, three to four weeks after submitting their coupons; 
they may have to wait five weeks if they submit at a particularly busy time.  A few retailers call 
                                                
5 The torchiere turn-in coupons are tracked separately by EFI, so the utilities may request information from that 
source.  Information on other special events, however, has to come from APT.  
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to check on their payments, but not many; most calls are due to payments sent to the wrong 
address for a national chain such as Home Depot.  No retailers commented on late payments 
during the interviews conducted for this evaluation.  EFI claims to process all retail coupons in 
order of receipt; however, small, “Mom and Pop” retailers may be issued checks before the 
chains, according to EFI.  The utilities may wish to obtain a more exact count of the coupons 
processed at different time intervals from EFI. 
 
Catalog Implementation  
 
The processing of catalog orders appears to run fairly smoothly.  EFI reports that most customers 
who use the catalog receive their orders in about two weeks.  This delivery time is not affected 
by the order coming in at a busy time for EFI, but is affected by the customer ordering a product 
not readily available.  In that case, the customer receives a postcard with several options (wait if 
the product is backordered; fill part of the order; accept a substitution such as a torchiere in a 
different color; cancel part or all of the order and receive a refund) and a toll-free number to call 
with a preference.  EFI estimates that only a small portion of customers ordering from the 
catalog— about 2%— receive such a postcard. 
 
Products in short supply vary; all products are manufacturer specific and some are manufactured 
only for the nhsaves catalog.  Shortages sometimes result from manufacturers finding other 
venues for their products and not increasing production accordingly.  Raw materials such as 
photocells are sometimes in short supply; the 2002 California dock strike held up some orders. 
 
EFI claims to process all orders in order of receipt, meaning that the relatively small size of the 
New Hampshire program does not affect its priority for service.  The only exceptions involve 
“customer care” issues— someone receiving a broken or defective product will be shipped a 
replacement as soon as possible. 
 
Multipacks and Large Orders 
 
Multipacks.  The utilities are concerned about the treatment of multipacks by EFI— whether 
EFI’s records show these as one CFL or as the number of bulbs in the pack.  Actually, the 
treatment of multipacks depends on the customer filling out the instant rebate coupon (there are 
no multipacks in the catalog).  If the customer correctly circles the number of bulbs in the 
package, the database will reflect the actual number of bulbs purchased; if the customer indicates 
the purchase of one bulb rather than one package, the database will undercount multipacks.  
The treatment of multipacks was examined through an analysis of the program database in order 
to estimate the extent of possible undercounting.  Multipacks were identified through their model 
numbers; the number of bulbs indicated in the database was then compared to the number 
purchased through a multipack.  The database contained 55,047 retail transactions involving 
bulbs.  (Multipacks are not an issue for fixtures).  Of these, 43,625 included model numbers.  
Using the tables of qualified bulbs in www.energystar.gov, nine model numbers, accounting for 
2,380 transactions, or 5% of the total bulb transactions with model numbers, were identified as 
multipacks.  
 



New Hampshire Residential Lighting Program Process and Impact Evaluation Page 3.5 

Nexus Market Research 

Further analysis shows that only 1737, or 73% of the transactions involving multipacks, were 
correctly recorded in the database.  Most of the incorrect entries consisted of multipacks 
recorded as one bulb.  This resulted in undercounting by 1,023 bulbs.  The database recorded 
48,732 bulbs purchased by retail customers who supplied model numbers; adding the multipack 
bulbs not counted brings this to 49,755.  Thus, we may estimate that the database undercounts 
the retail bulbs sold by about 2% due to the multipack issue.6  
  
Large Orders.  The program limits the number of CFLs that may be purchased to six per year 
per residential account.  However, as Table 3-1 shows, there have been a fair number of 
transactions for over six CFLs, accounting for a significant number of the total CFLs sold.  Retail 
transactions shown represent transactions involving the same customer buying more than six 
CFLs on a single date.  Catalog transactions shown represent the same customer buying more 
than 6 CFLs over a 12-month period (October 24, 2002 to October 23, 2003).  The second set of 
columns in Table 3-1 show the percentage of total CFL sales that is made up of CFLs purchased 
in excess of six per transaction for each retail sale or per year for catalog sales.  The first six 
CFLs in these large transactions are not included in the percentages.  
 

Table 3-1 
Transactions Involving More than Six CFLs 

Transactions Involving More Than Six 
CFLs as a Percent of all Transactions 

CFLs Purchased In Excess of Six per 
Year or Transaction as a Percent of all 

CFLs Purchased 

 
 
 

Utility Retail Catalog Total Retail Catalog Total 
PSNH 11% 34% 14% 19% 57% 29% 

GSECo 8% 37% 10% 16% 59% 24% 
Unitil 10% 38% 11% 19% 62% 22% 
Co-op 9% 29% 10% 17% 58% 19% 
CVEC 13% 31% 14% 20% 47% 22% 
  Total 10% 34% 13% 19% 58% 27% 

 
As shown in Table 3-1, large orders account for a particularly high percentage of catalog sales.  
To check for outlier effects, we reran our analyses excluding transactions of over 50 CFLs.  
(Many of these very large orders have already been investigated by the utilities.)  There were 62 
such transactions, accounting for less than one percent of all transactions.  Excluding these very 
large transactions resulted in a drop in the percentage of catalog CFL sales purchased in excess 
of six per year from 58%, as shown in Table 3-1, to 50%.  The corresponding percentage of retail 
sales fell from 19% to 18%; the percentage of total CFL sales purchased in excess of 6 per 
year/transaction dropped from 27% to 24%. 
   
EFI notifies the appropriate utility when it receives a catalog order for over $500.  It will 
sometimes notify the utility if it receives an order for under $500 which involves a lot of units, 
but there does not seem to be a general rule that triggers a closer look on these orders.  

                                                
6 The database used in the multipack analysis included sales from the start of the program through mid-July 2003.  
Recently, EFI has begun to correct entries for some of the most common multipack models, although, this seems to 
be done on an ad hoc basis.  It is likely  that the undercount estimate given is a maximum for the program.  
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Obviously, many large orders for CFLs can slip by with no notification.  Moreover, EFI only 
notifies the utilities regarding large catalog orders; the reasoning is that nothing can be done 
about the retail orders since the customers have already received their instant rebates.  Customers 
can redeem coupons at different stores; EFI believes there is no effective way to police the retail 
program. 
 
The utilities differ in their treatment of large orders.  Some program administrators have 
meticulously checked on large orders from landlords to ensure that they have active residential 
account numbers for the apartments where the bulbs will be installed; others believe large orders 
are not a problem for them. Large orders may increase energy savings by maximizing the 
number of bulbs installed— or at least make it easier to reach kWh and sales goals— but reduce 
market transformation effects by concentrating incentives among fewer customers and hence 
preventing broader experience with efficient lighting.  Also, larger orders might contribute to the 
relatively low in-service rate because of customers who stock up on bulbs and fixtures. 
 
Reporting.  EFI reports to the utilities on catalog sales once a month and on coupon redemption 
twice a month.  Retail sales are disaggregated into CFLs, interior fixtures, exterior fixtures, and 
torchieres.  Catalog sales are reported by model number and aggregated into two categories: 
bulbs and fixtures.  EFI also reports statewide data and includes a diskette the utilities can use for 
further analysis. 
 
The utilities have generally been satisfied with EFI’s reporting.  In the process interviews, 
program administrators noted that EFI has been very responsive to ad hoc data requests.  
Program administrators expressed a desire for catalog sales to be broken down into the same four 
categories as retail sales.  The number of customers served, which is part of the utilities’ goals, is 
apparently available in the diskette provided by EFI, but some administrators may not have 
known how to find it. 
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3.2  Program Marketing and Promotion 
 
Figure 3-1 shows the monthly sales of both the retail lighting and nhsaves Catalog Programs 
from October of 2002 through June of 2003.  Aside from the ongoing torchiere turn-in events, 
three other utility-sponsored marketing activities took place during this time.  The first was a 
lengthy write-up in the New Hampshire Sunday News, which ran in November of 2002.  This 
article may have contributed to the sales increase that occurred in December for the retail 
program (although December is usually a big sales month for lighting anyway).  In the spring of 
2003, the program was promoted by the utilities at home shows in Lebanon and Concord and by 
all the utilities at the State Home Show in Manchester.  Both of these events may have been 
contributing factors to the retail lighting sales increase in March of 2003.  Other events were a 
promotion at a Home Depot in March of 2003, a sidewalk sale held at Aubuchon Hardware in 
Nashua at the end of June of 2003, and more.  At the time of this evaluation, program sales data 
were not available beyond June of 2003, so the effect this event had on retail sales is unclear.  
However, given the sales increase that occurred following the first two events, it is reasonable to 
expect that the same thing occurred in response to this event as well.  Interestingly, nhsaves 
catalog sales also increased in the months following the bi-annual release of the new catalog in 
September of 2002 and March of 2003.  These sales increases in reaction to marketing events 
suggest that the current marketing plan is effective at reaching its target audience and is 
delivering its intended message. 
 

Program Sales By Month
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Figure 3-1: Program Sales by Month 
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Twenty of the 37 (54.1%) participating retailers interviewed reported that they used the program 
as a tool to increase sales.  Table 3-2 shows the tools that each respondent reported using.  
According to these retailers, advertisements are the tools most frequently used to increase sales 
followed by rebates and informing customers of the long-term energy savings. 
 

Table 3-2: 
Tools Used to Increase Sales 

Promotional Tool Utilized # Using 
Advertisements  13 
Rebates 6 
Inform Customers of Long 
Term Energy Savings 1 

Total 20 
 
While only 13 of the 37 stores in the participant sample reported using program advertising to 
increase sales, these materials were frequently observed during the on-site visits.  Table 3-3 
below shows the types of ENERGY STAR promotional displays that were found in participating 
stores.  Most stores (70.3%) had nhsaves and/or National Program signs present, while banners 
and brochures were found in fewer than one out of five stores.  Other less frequently found items 
included magnets and calculation tools.  As part of the on-site visit, the auditors rated the 
visibility and placement of the various marketing materials on a scale of one (poor placement) to 
ten (ideal placement).  These ratings are also shown in the table below.  Most items were placed 
in easily viewable areas with the exception of brochures, which were commonly found on isle 
walls.  When asked, most retailers reported that ENERGY STAR lighting products and 
promotional materials are located in areas that are typical for such items.  However, almost 46% 
of participating stores reported that ENERGY STAR products are in atypical areas, while 35% 
reported the same for promotional materials.  This suggests that efficient lighting products and 
information are typically in areas that are more noticeable than is the case for inefficient lighting 
products.  As expected, there were no promotional items found in non-participating stores. 
 

Table 3-3 
ENERGY STAR Promotional Displays Found In Participating Stores 

Store Type
% of Stores 

With Display
Quantity 
NHSaves

NHSaves 
Placement Rating

Quantity 
National

National 
Placement Rating

Signs 70.3% 47 8.2 29 7.8
Banners 18.9% 4 9.3 5 9.8
Brochures 10.8% 22 8.0 41 8.0
Magnets 2.7% 0 0.0 3 10.0
Calculation Tool (Wheel or Slide) 2.7% 1 10.0 0 0.0  
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Table 3-4 presents the nhsaves promotional materials found in participating stores.  The most 
common items found were rebate forms and pricing hangtags, which were found in about half of 
the participating stores visited.  “Quick facts” hangtags and in-store posters were the next most 
common materials and were found in 30% and 22% of participating stores, respectively.  The 
less than universal use of rebate coupons in participating stores was generally unexpected, as 
honoring rebates seems to be one of defining features of participating retailers.  However, in 
exploring this issue further, at program inception, the program implementer was asked to leave 
no more than three or four coupon pads (50 coupons per pad) during the initial visit to each store.  
In addition, at the time of this evaluation, there is only one “circuit rider” who is responsible for 
visiting the 75 participating stores, which may result in stores being visited less frequently than is 
the case for other current ENERGY STAR initiatives.  However, the utilities wanted to make 
sure the program budget was not depleted early; program continuity is important for long-term 
effectiveness.  
 

Table 3-4 
nhsaves Promotional Materials Found in Participating Stores 

Store Type

% of Stores With 
Bulb Materials 

(n=37)

% of Stores With 
Fixture Materials 

(n=34)

% of Stores With 
Portable 

Materials (n=30) Average
Rebate Coupon Forms 70.3% 38.2% 46.7% 52.5%
Pricing Hangtags 67.6% 41.2% 40.0% 50.5%
"Quick Facts" Hangtags 35.1% 26.5% 26.7% 29.7%
In-Store Posters 27.0% 17.6% 20.0% 21.8%
Brochures 5.4% 0.0% 3.3% 3.0%
"Better Ways to Save" Materials 2.7% 2.9% 3.3% 3.0%
Coupon Holders Missing Coupons 2.7% 2.9% 3.3% 3.0%  

 
Participating stores are active in training their employees on the benefits of ENERGY STAR 
lighting, as almost two-thirds of the sampled stores reported providing such training.  One of the 
more common methods of training utilized by participating retailers is to have the program 
representative inform salespersons about the benefits of ENERGY STAR lighting during their 
occasional visits.  Other retailers stated that they provide their salespeople with occasional 
training that includes the use of program pamphlets as an instructional aid and offer additional 
training whenever new products are introduced into the market.  One retailer stated that their 
salespeople do receive training but that their corporate offices handle all instruction on the 
benefits of ENERGY STAR lighting products.  
 
Participating retailers are also actively involved in special promotional events, with over 43% of 
the sample reporting involvement in at least one event.  Each one of these participants reported 
that these events increased the traffic in their store, with most attributing this increase to the 
rebates offered during the event.  Event advertising and torchiere trade-ins were cited as causing 
increased store traffic.  Most (53%) of the stores that participated in torchiere turn-in events 
reported that they were either extremely or very effective.  Of those remaining, 35% said the 
events were only slightly or moderately effective. Aside from torchiere turn in events, special 
CFL bulb pricing events were also mentioned as a frequent promotional activity.   
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Seven of the participating stores reported that they promote ENERGY STAR lighting products 
beyond utility involvement.  Five of these stores incorporate ENERGY STAR lighting into their 
pre-existing store advertising and the remaining two take out advertisements in local newspapers.  
None of the non-participating stores indicated any independent marketing of ENERGY STAR 
lighting products.  The performance of independent marketing by participating stores and not 
non-participating stores suggests that the participating stores have realized the effectiveness of 
ENERGY STAR product promotion and understand the benefits of selling these energy efficient 
lighting products for their customers and business. 
 
Table 3-5 shows the reported effect of program promotion on the sales of efficient lighting 
products among participating retailers.  Between 46% and 78% of participating retailers reported 
that their sales of energy efficient products increased by an average of 24% to 36% while the 
program is being promoted.  Overall, promotions were reported to have increased efficient 
lighting sales by an average of 29.4%. 
 

Table 3-5: 
Effect of Program Promotion on Sales of Efficient Lighting 

Type Increase % Change
Bulbs (n=37) 29 (78.4%) 35.9%
Interior Fixtures (n=37) 22 (59.5%) 23.5%
Exterior Fixtures (n=37) 20 (54.1%) 25.6%
Portables (n=37) 17 (45.9%) 30.5%
Total 88 (59.5%) 29.4%

When Your Store and/or the Utilities Are Promoting 
the Program, Do Your Sales of These Products… ?

 
 
At the kickoff meeting, Rocky’s Ace Hardware stores were recognized as having the highest 
volume of program sales.  When asked why this is, the lighting managers at two Rocky’s stores 
cited a large knowledgeable customer base, independent advertising, and having a large variety 
of inventory in stock as the reasons for their success.  When the other participating and non-
participating stores were asked why some stores have higher ENERGY STAR lighting sales, 
location was most frequently cited reason.   Advertising, customer base, and inventory were the 
next three most frequent responses.  This suggests that a store that is not in an ideal location may 
feel that allocating resources to program or initiative activities will not return as much economic 
benefit as other potentially viable sales strategies that are more conductive to their particular 
location. 
 



New Hampshire Residential Lighting Program Process and Impact Evaluation Page 3.11 

Nexus Market Research 

One issue of interest to the sponsoring utilities was the retailer perception of the effectiveness of 
having one APT field representative or “circuit rider” available for the program.  Participating 
retailers were asked for their opinion on having only one “circuit rider” and their responses seem 
to support the theory that more support in this area is needed.  As is evident in Table 3-6, almost 
57% of the participating retailers felt that having one “circuit rider” was a weakness to the 
program.  Table 3-7 shows why these retailers perceive having one “circuit rider” as a program 
weakness.  Almost every response revolves around the idea that the state, program, or workload 
is too much for one person to effectively handle.  Of course, there may be other ways to deal 
with this issue, such as hiring temp workers, or making phone calls supplemented by mailing of 
materials. 
 

Table 3-6: 
Participating Retailer Views of Having One “Circuit Rider” 

Weakness 56.8%
Strength 29.7%
Neutral 13.5%
Total 100.0%

Do You View Having One 
Representative As A Program 
Strength or Weakness? (n=37)

 
 

Table 3-7: 
Reasons Why Having One “Circuit Rider” Is a Weakness (Participating Retailers) 

Why is one 'circuit rider' a weaknesses?
A large number of stores carry the program so it is too much for one person to keep all 
stores up-to-date
Because the information is not getting out there
Because one person has to cover the whole state (too much area)
Big state for one person to cover
Don't come around enough
Don't see them often enough
He can't cover the territory well enough to keep retailers up-to-date
Lack of representation
may be better if there were more
Need more people by region
Not able to get around as much with only one person
Not enough coverage
Not enough representatives to reinforce the program
Not getting out there enough
Not much advantage to have anyone.  Not very good materials.
Not much follow up/ not visited often/ not very timely.
One person cant get to so many stores
Territory is too large for one person
The more eyes looking at something the more room for improvement because of 
perspective
Too many to visit
Would like to see the representative more often; maybe have a display table set up 
once a month with the rep to educate incoming customers  
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3.3 Retailer Awareness, Perceptions, and Attitudes 
 
Almost 90% of interviewees in the retailer participant sample reported being familiar with 
ENERGY STAR lighting products and were able to describe them as being more energy efficient 
than standard lighting products.  Conversely, only 41.6% of non-participating retailers reported 
familiarity with ENERGY STAR lighting products. 
 
When asked about interest in becoming participants in the program, three of the non-
participating stores reported previously being approached to become a participating store.  One 
declined participation due of its (the stores’) unstable financial situation; another declined 
because it is primarily a furniture store, and the third declined because they only sell candle 
bulbs and wouldn’t be able to take full advantage of the program.  While many of the remaining 
21 stores reported that they could not decide to participate because it’s a “corporate decision,” 
four retailers expressed interest in participation and five others would consider participation with 
more information on the program.  This suggests a positive outlook on the potential for future 
recruitment.   
 
Only nine participating stores reported an interest in becoming catalog fulfillment contractors.  
Most stores reported that this would be a “corporate decision.” 
 
From October through December of this year, the Environmental Protection Agency (EPA) is 
challenging Americans to “Change-A-Light” in their homes to illustrate the impact of a 
consumer's energy choice and the benefits of using energy-efficient light bulbs and fixtures.  
Table 3-8 below shows the level of interest shown by both participants and non-participants in 
participating in various activities in support of the “Change-A-Light” campaign.  As expected, 
interest was much greater among participants, but 25% of non-participants reported a willingness 
to post “Change-A-Light” brochures in their store.  Other activities that stores agreed to be a part 
of include radio ads and fliers.   
 

Table 3-8:  
Interest in “Change-A-Light” Participation 

Would Your Store Be Interested In Participating in the 
“Change-A-Light” Campaign In Any of the Following Ways? 

Participants 
(n=37) 

Non-Participants 
(n=24) 

Posting brochures in the store 33 (89.2%) 6 (25.0%) 

Hanging signs in the store 31 (83.8%) 4 (16.7%) 

Holding a torchiere turn-in event at the store 24 (64.9%) 2 (8.3%) 

Holding an in store lighting workshop 20 (54.1%) 3 (12.5%) 

Other 5 (13.5%) 0 (0.0%) 
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Table 3-9 shows the quantity of rebates from the tracking system, the reported rate of return from 
the retailer surveys, and the reasons for returns by store type.  The overall reported percent of 
lighting returned was reported to be 1.7%, which is consistent with the on-site finding of 1.4%.  
Hardware chains and lighting supply stores had the highest reported return rate at a reasonable 
rate of 2.0% each.  When asked why lighting was typically returned responses included because 
they were damaged, defective, or because the customer changed their mind about deciding to 
purchase the item.  It is interesting to note that all returns to lighting supply stores were because 
CFLs do not operate in sub-freezing temperatures.  According to the retailer, this customer was a 
contractor who purchased the bulbs to put in exterior fixtures but returned them because they 
weren’t working well in the winter months.   
 

Table 3-9: 
Frequency of Product Returns 

Store Type 
# of Products 

Rebated 
% of  Products 

Returned Reasons for Return 
Department Store 487 0.0% N/A 
Hardware Chain 31,804 2.0% Damaged, Defective, Changed Mind 
Hardware Independent 513 1.0% Defective 
Home Improvement 37,991 1.5% Damaged, Defective, Changed Mind 
Lighting Supply 416 2.0% CFLs do not operate below 32o F 
Total 71,211 1.7%  

 
One item of interest at the kickoff meeting was the reaction among participating retailers 
regarding the requirement to sign up with the EPA as an ENERGY STAR partner.  When asked, 
no responding participating retailers reported difficulty accepting the requirement to sign up with 
the EPA as an ENERGY STAR partner.  However, there were several stores, primarily larger 
chains that reported they were unsure of the level of difficulty due to the fact that the decision to 
become a participant was done at the corporate level. In a follow-up question, only three out of 
37 participating retailers (8%) felt that the requirement to sign up with the EPA as an ENERGY 
STAR partner may be viewed as unattractive to potential participants.  Overall, this requirement 
does not appear to be a significant barrier to the recruitment of participating retailers.  
(Table 3-10) 
 

Table 3-10: 
Retailer View of Requirement for  

ENERGY STAR Partnership Requirement 
View of Requirement Count (N=37) 

Attractive 19 
Unattractive 3 
Neither/Neutral 10 
Unsure/blank 5 
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3.4  Retailer Satisfaction 
 
Figure 3-2 presents retailer rated level of satisfaction with the program and retailer rated level of 
program responsiveness to the lighting market.  Overall, participating retailers are satisfied with 
the Residential Lighting Program, rating it an average of 7.5 on a scale of 1 (not at all satisfied) 
to 10 (extremely satisfied).  All of the retailers in the sample also feel that the New Hampshire 
initiative is at least as good as the National initiative, with five reporting that it is better.  When 
asked about how consistently the program is run across the state, only one retailer reported 
noticing a difference in how the lighting program is implemented and marketed.  This retailer felt 
that some stores promote the program more actively than others, which may be a reflection of 
earlier reports of independent promotional activities by some stores. 
  
Participating retailers feel that the program is responsive to changes in the lighting market giving 
it an average rating of 7.3 on a scale of 1 (not responsive) to 10 (extremely responsive).  Only 
two respondents out of 37 gave ratings below five.  These two retailers rated the program’s 
responsiveness a two citing that the program “doesn’t seem to get out to distributors” and is 
“unaware of any new products.” 
 

7.5

7.3

1 2 3 4 5 6 7 8 9 10

Satisfaction w ith Residential
Lighting Program on a scale

of 1 (not at all satisfied) to 10
(extremely satisfied)

Responsiveness of the
program to the lighting market

on a scale of 1 (not
responsive) to 10 (extremely

responsive)

 
Figure 3-2: Retailer Rating of Satisfaction and Program Responsiveness 

 
Eleven participating retailers reported having participated in the Massachusetts Retail Lighting 
Program.  In relation to this program and retail lighting programs in other states, all but one 
retailer felt that the New Hampshire program is at least as good as those in other states, with two 
reporting that it is better.  The one respondent who felt that the New Hampshire Program is not 
as good as those of other states reported that the rebate coupons are “too time consuming.” 
 
Two-thirds (67.6%) of the participating retailers interviewed did not feel there were any aspects 
of their store’s marketing and sales strategy that would limit their commitment to the program.  
Following are the reasons cited by retailers who felt their store’s strategy would limit their 
commitment: 
 

?  “Space constraints.” (3 Hardware Chains) 
?  “Must follow corporate guidelines.” (2 Department Stores and 1 Hardware Chain) 
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?  “Store is in a low income area; customers are looking for the least expensive product.” 
(Hardware Chain) 

?  “Customers dictate the location of the products.” (Home Improvement) 
?  “Limited merchandise.” (Independent Hardware) 
?  “Limited staffing available.” (Independent Hardware) 
?  “Vermont customers are unable to participate.” (Department Store on the VT border) 

 
To get a sense of how the rebates offered through the program affect the commitment of 
participating retailers, they were asked to state the likelihood of their participation in the program 
if the current rebates were halved or discontinued altogether.  All but two retailers said they 
would be at least “somewhat likely” to participate if the rebates were cut in half.  One of the two 
exceptions said they would be “somewhat unlikely” and the other did not know.  If the rebates 
were discontinued, however, most (64.9%) of the participating retailers reported that their 
participation in the program would be “very unlikely.”  Of those remaining, 32.4% said they 
would be “somewhat likely” to participate and 2.7% said they did not know if they would.   
 
Table 3-11 presents the suggestions for program improvement provided by retailers.  While 
many did not have a suggestion, advertising to increase awareness and simplification of the 
rebate process were the most frequent responses among those who did.  Other suggestions 
include improving product quality, increasing the rebates, and offering a more diverse range of 
products.   
 

Table 3-11:  
Retailer Suggestions for Improvement of the Residential Lighting Program 

Suggestion Count 
Advertise to increase public awareness/knowledge 10 
Uncertain 8 
Eliminate rebate slips/Simplify rebate process 6 
Improve product quality 2 
Increase rebates 2 
No improvements needed 2 
Wider variety of products 2 
Better clarification of ENERGY STAR qualified products on product packaging 1 
Better communication between corporate and store managers (for the larger chains) 1 
One coupon per program length instead of expiration dates 1 
Uniformity among the different energy companies 1 
Update the ENERGY STAR list of qualified products more frequently 1 

 
Participating retailers also feel that their customers have been moderately responsive to the 
program rating it a 6.8 on a scale of 1 (not responsive) to 10 (extremely responsive).  This rating 
may be driven by the importance that retailers believe their customers place on energy 
efficiency.  On a scale of 1 (not at all important) to 10 (very important), participating retailers 
gave energy efficiency an importance rating of 6.9 in their customer’s bulb purchases and 6.3 in 
fixture purchases.  These ratings are much higher than those provided for each technology by 
non-participants, who gave ratings of 4.3 and 3.1, respectively.   
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For both bulbs and fixtures, retailers were asked to surmise the characteristics their customers 
feel are more important than efficiency in their purchasing decisions.  Price and aesthetics are the 
two primary responses among both participants and non-participants, while color and life 
expectancy are also noted by participating retailers as important to customers.  Participating 
retailers even feel that aesthetics play a larger role than price in fixture purchase decisions.  This 
is important to the extent that it suggests other features that can be leveraged in the sales of 
energy-efficient lighting products.  See Table 3-12. 

 
Table 3-12 

Features Retailers Think Customers  
Consider More Important than Energy Efficiency 

 Bulbs Fixtures 

 Participants 
Non-
participants Participants 

Non-
participants 

Price 9 10 7 4 
Aesthetics 3 4 14 4 
Color 6  2  
Life Expectancy 4  1  
Brightness 2  1  
Dimmability 1    
Ease of replacement 1  1  
Knowledge of ENERGY STAR 1  1  
Brand Name 1 1 1  
Purpose 1    
Quality 1    
Saving money 1    
Size 1    
Fit in fixture  1   
Convenience  1   
Ease of installation   1  
Function    1 
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3.5  End-User Participation Levels 
 
The program goals are set in terms of the customers served, kWh saved, and cost-effectiveness.  
Table 3-13 shows the actual number of customers served as of the third week of October 2003 
compared with the program’s goals.  The program will continue through the end of December, so 
these numbers will likely change. 
 

Table 3-13 
Number of Customers Served  

Utility Goal— Customers 
Served 

Customers Served Percent of Goal 
Achieved 

PSNH 22,838 21,555 94% 
GSECo 2765 1280 46% 
Unitil 8100 4260 53% 
Co-op 1000 3178 318% 
CVEC 1465 479 33% 
Total 36,168 30,752 85% 
  
 
As Table 3-14 shows, close to six percent of residential electric customers statewide have 
participated since the program started, with participation levels for individual utilities ranging 
from about four percent to about seven percent.  This does not reflect long-term participation 
rates, which could be substantially higher for Granite State Electric, because it has had a program 
for a number of years. 
 

Table 3-14 
Percentage of Customers Participating  

PSNH 5.6% 
Unitil 7.0% 
GSECo 3.9% 
CVE 5.5% 
NHE 5.0% 
Total 5.6% 

 
In general, people buying efficient lighting products from the program were more likely than 
non-participants to live in single-family homes (81% among participants compared to 73% 
among non-participants), to own (89% vs. 77%) rather than rent, to be over the age of 55 (53% 
vs. 32%), and to have attended graduate school (39% vs. 25%).  Also, the $50,000 to $99,999 
income group makes up a slightly larger proportion of the participant sample (48%) compared to 
non-participants (40%).  Households with the lowest incomes (less than $25,000) and highest 
incomes ($100,000 or more) make up smaller proportion of participants compared with non-
participants (11% vs. 17% with incomes less than $25,000; 8% vs. 12% with incomes of 
$100,000 or more).  It may be that many lower-income earners feel they cannot afford to invest 
in efficient lighting, and many higher-income earners are not motivated by the savings on 



New Hampshire Residential Lighting Program Process and Impact Evaluation Page 3.18 

Nexus Market Research 

electric bills, while middle income earners feel they can make the investment and then benefit 
from the savings. 
 
3.6  End-User Awareness 
 
Statewide, two out of five non-participating customers are aware of the lighting program.  
Awareness is highest among GSECo customers (57%) and lowest among PSNH customers 
(36%).  GSECo, of course, has had a program for longer than the other utilities. (Table 3-15) 
 

Table 3-15: 
Non-Participant Awareness  

 n Yes, aware 
PSNH 69 36% 
Unitil 68 51% 
GSECo 71 57% 
CVEC 68 40% 
NHEC 67 46% 
Total (weighted) 343 40% 
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Participants and non-participants who are aware of the lighting program were asked how they 
became aware.  As Table 3-16 shows, two-thirds of participants became aware of the program 
through an in-store display or promotion with the rebate coupon; non-participants missed the in-
store displays.  This appears to show that point-of-purchase displays are extremely effective: if 
consumers notice them, they appear very likely to buy efficient lighting products. However, the 
distribution of program materials by the utilities through a billing insert coupon and the catalog 
was effective in raising the awareness of both participants and non-participants.  Advertising for 
the program was limited, but the newspaper ads were effective in raising the awareness of a 
small number of participants; the ads did not effectively reach non-participants.  Interestingly, 
the combination of some grassroots marketing techniques— attendance at community 
events/home shows and word-of-mouth— was more effective in communicating program 
awareness among consumers than the paid advertising. 
 

Table 3-16: 
How Became Aware of Program 

(those who are aware; multiple response) 
 Participants Non-participants* 
N 326 160 
A store that had a display or promotion with rebate coupon 67% 2% 
Information that you received in your utility bill 32 57 
A catalog 19 20 
Newspaper ads 11 0 
A friend or relative 8 8 
An event (home show, community fair, etc.) 8 3 
The Internet 3 3 
Radio ads 1 1 
Other 3 1 
Don’t know 5 6 

* If aware of program— 40% of non-participants  
 
The majority of consumers in the state are aware of the ENERGY STAR label for household 
products.  With the exception of customers in NHEC territory, participants have a higher 
awareness of ENERGY STAR than do non-participants.  (Table 3-17) 
 

Table 3-17: 
Aware of ENERGY STAR  

 n Participants n Non-participants n Total 
PSNH 144 69% 69 61% 213 61% 
Unitil 54 85% 68 62% 122 63% 
GSECo 42 67% 71 62% 113 62% 
CVEC 28 100% 68 60% 96 61% 
NHEC 58 52% 67 65% 125 64% 
Total (weighted) 326 70% 343 61% 669 61% 
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3.7 End-User Motivations for Participation and Nonparticipation 
 
Participants in the program were motivated primarily by a desire to save money on their electric 
bills; many also responded to good prices on the products.  Marketing efforts of the program in 
the form of making the promotion visible in retail stores and distributing the catalog also were 
effective in motivating participants to buy. (Table 3-18) 
 

Table 3-18: 
Why Purchased Lighting Products through Program 

(multiple response) 
 Participants 
n  326 
To save money on electric bill 52% 
Prices were good 22 
Saw a promotion in a store 12 
For the long life/convenience of lights or fixtures 10 
To help protect the environment 6 
Received the catalog 5 
Liked selection of products 4 
Just to try them/curious 3 
Sales staff or store personnel recommended program 1 
Needed new lights 1 
Heard from friend/relative that program was worthwhile <1 
Don’t know 4 
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The primary reason why non-participants did not make any lighting purchases through the 
program is the lack of need at the time; this was particularly true for those who heard about the 
program through the coupon.  In addition, as Table 3-19 shows, nearly one-quarter of those who 
became aware of the program through the coupon also believe that the products were too 
expensive; those who heard about the program through the catalog were somewhat less 
concerned about product pricing.  Many of those who became aware of the program through the 
catalog say they prefer to buy energy-efficient products at local retail stores, or say they have had 
bad experiences with catalogs in the past. 
 

Table 3-19: 
Why Not Purchase through Catalog or at Store Using a Coupon 

(Non-participants) 
 Heard about 

Catalog 
Heard about 

Coupons for Stores 
n  11 105 
I did not need any bulbs/fixtures at the time 29% 48% 
I buy energy-efficient lighting products at my local retail store 28 NA 
Bad experience with catalogs in past 15 NA 
Products were too expensive 13 23 
I don’t remember much about the catalog/coupon and am not sure 13 9 
I never buy from catalogs received in the mail 2 NA 
It was too much of a hassle filling out the form NA 8 
I already have energy-efficient lighting throughout my home 0 10 
I forgot the coupon at home NA 2 
Did not like style/appearance of bulb or fixture 0 1 

 
 
3.8 End-User Satisfaction 
 
Overall satisfaction with the quality of the purchasing process through the nhsaves catalog and 
through the rebate coupon at participating retailers runs quite high (Table 3-20).  On a scale of 0 
to 10, with 0 being the lowest rating and 10 being the highest rating, mean ratings are 8.2 for 
both catalog and retail participants.   

 
Table 3-20: 

Overall Quality of Catalog/Retail Process 

  n 0-3 
(low) 4-6 7-8 9-10 

(high) 
Don’t 
know Mean 

Catalog 
Participants 150 0% 7 52 40 0 8.2 

Retail 
Participants 176 2% 10 43 43 2 8.2 
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When asked the reasons underlying their ratings through an open-ended question, catalog 
participants who give high ratings focus on the good variety of products, informative 
explanations of products, good catalog design, the quality of the products, and service.  Criticism 
is minimal and the reasons vary widely. 
 
Retail participants attribute their high ratings of the purchasing process in part to its ease of use 
and the quality of the products.  Criticism of the retail program process was focused on the 
amount of paperwork required, disappointment with the technology, and a combination of 
elements of the retail experience (lack of coupons at stores, employees not being able to answer 
questions, and confusion over rebate amounts at the check-out). 
 
Asked how to improve the program, both catalog and retail participants say they want a better 
selection of qualifying products (both bulbs and fixtures, with specific requests made for a 
greater selection of bulbs that will work with dimmers), lower prices, and an expansion of the 
program through more frequent catalog distribution, more participating retailers, and an 
extension of the program period (probably referring to offer expiration dates).  
 
Before placing their order, 13% of catalog participants called a catalog representative to get 
information about the products, while 32% of retail participants talked to the store personnel 
about their purchase.  Of those asking for help, 96% of catalog participants and 85% of retail 
participants say that the catalog representative or store personnel was knowledgeable about the 
lighting products and able to answer any questions. 
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Tables 3-21 and 3-22 show that most customers are quite satisfied with the purchase process, 
given mean ratings of over 4 (on a scale of 1 to 5 with 5 being "extremely satisfied") in most 
areas.  The notable exceptions are the fixture style selections available, particularly at 
participating retailers, and the handling of returned or back-ordered merchandise with both retail 
and catalog sales.   
 

Table 3-21: 
Satisfaction with the Purchase Process 

 (Retail Participants— n=176) 

 Extremely 
dissatisfied Dissatisfied Neither Satisfied Extremely 

satisfied 
DK/ 
NA Mean 

Ease of finding the instant rebate 
form <1% 2 <1 49 42 7 4.4 

The prices of the products <1% 4 7 52 36 0 4.2 

The ease of finding lighting products 
that qualified for the program <1% 3 3 54 32 8 4.2 

The selection of light bulbs that 
qualified for the rebate 1% 6 1 58 26 8 4.1 

Ease of completing information 
requirements for instant rebate form 2% 5 4 58 25 6 4.1 

The style selection of permanent 
interior light fixtures <1% 5 14 45 15 21 3.9 

The handling of returned 
merchandise, if applicable 0% <1 8 13 5 75 3.9 

The style selection of portable table 
and floor  fixtures <1% 2 13 30 9 46 3.8 

The handling of back-ordered 
merchandise  0% 0 8 9 3 80 3.7 

The style selection of outdoor light 
fixtures <1% 4 15 21 5 55 3.6 
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Table 3-22: 
Satisfaction with the Purchase Process 

 (Catalog Participants— n=150) 

 Extremely 
dissatisfied Dissatisfied Neither Satisfied Extremely 

satisfied 
DK/ 
NA Mean 

[IF ORDERED BY MAIL; n=124] 
Ease of the mail order procedure 1% 1 1 49 44 4 4.4 

The prices of the products 7% <1 <1 45 48 <1 4.3 
The selection of light bulbs 1% <1 1 54 38 6 4.3 
The catalog design and layout 0% 1 4 65 24 6 4.2 
[IF ORDERED BY PHONE; n=26] 
Ease of the telephone order 
procedure 

0% 4 4 55 37 0 4.2 

The energy saving information and 
tips provided in the catalog 1% 1 4 66 20 8 4.1 

The delivery time for products 
ordered 1% 4 5 58 29 3 4.1 

The style selection of permanent 
interior light fixtures <1% 4 9 47 19 20 4.0 

The style selection of portable table 
and floor  fixtures <1% 1 13 41 17 28 4.0 

Appropriateness of shipping charges 0% 3 6 69 17 5 4.0 
The style selection of outdoor light 
fixtures 2% 2 12 25 5 55 3.7 

The handling of back-ordered 
merchandise  <1% 3 5 12 4 76 3.6 

The handling of returned 
merchandise, if applicable 1% <1 4 6 3 85 3.6 
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4.  Impact Evaluation Findings 
 
4.1  Gross Savings 
 
This section presents the gross engineering estimates of savings based on the data collected in 
the on-site visits, and discusses the statistical analysis applied to develop estimates of program 
level gross savings.  In addition, this section focuses on a comparison of the displaced wattage, 
hours of use, and in-service rates between the on-site audits and the common assumptions.  
While participants were generally able to provide pre wattages and hours of use for most 
locations (including instances where metering could not be performed), there were some 
instances in which the program purchaser was unable to recall specific information on the 
wattage of the bulb and/or fixture that they had replaced. When these specifics could not be 
provided, the program assumed displaced wattage was utilized.  This happened just over 10% of 
the time. 
 
The engineering estimation of annual lighting energy savings is derived from the equation 
Annual kWh savings = (?  Watts x Hours)/1000.  This algorithm is a straightforward and simple 
calculation, with the proper inputs for the wattage reduction and hours of use taken from the on-
site field inspection and the lighting logger data analysis, respectively.   To estimate the program 
level results, we will calculate the savings at the home level for each sample point, and expand 
the results to the population through a ratio estimation framework.  The comparison of data 
between the on-sites and the common assumptions was performed through average hours of use, 
average displaced wattage and install rates identified on-site for each technology. 
 
One drawback to using lighting loggers in this evaluation was that the data was collected 
primarily in a summer month (August).  Thereby, some lights required seasonal adjustments for 
the development of the required variables. Our analysis has assumed that seasonal day lighting 
effects require adjustments to lighting profiles for lights used in the morning and evening hours, 
which were calculated based upon the use of average percent dark time for each hour across the 
year and the logger percent on during the affected hours. 
 
A key element of determining program impacts was the development of the formal program 
estimates of energy savings.  Program activity is tracked by EFI according to the POP coupons 
received and the catalog purchases provided to them.  To put together the tracking estimates of 
savings, datasets of both the Retail Lighting and NH Saves Catalog purchases were provided to us 
at the outset of the study.  It is important to note that these datasets provided detail on program 
activity from program inception through early July 2003.  These datasets provided information on 
participant demographics, the lighting technology purchased, order type, rebate levels, and lighting 
description.  The tracking data did not contain the energy savings estimate for each lighting type 
purchased.  However, through use of the common assumptions on energy savings, we were able to 
populate the tracking data with estimates of energy savings.  The common assumptions and their 
sources are shown in Table 4-1 below.  It should be noted that the common assumptions of energy 
savings did not incorporate the assumed install rates provided within the reports that informed the 
other savings parameters, and are calculated solely through use of the assumed hours per day and 
displaced wattages.  The assumed savings were used to calculate the formal program estimates of 
savings.  
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Table 4-1 
Common Assumptions of Annual Savings for ENERGY STAR Lighting 

 
 
 

Technology 

Assumed 
Hours per 

Day 

Assumed 
Displaced 
Wattage 

 
Assumed 

Install Rates 

 
Assumed 
Savings 

 
 

Source 
Mail Order Catalog 

CFL 3.44 54.8 87.7% 68.9 1 
Interior Fixture 3.44 71.5 90.0% 89.8 1 
Exterior Fixture 3.44 71.5 90.0% 89.8 1 
Torchiere 3.46 261 86.3% 288.1 2 

Retail Lighting 
CFL 3.40 54.8 81.6% 68.0 1 
Interior Fixture 3.40 75.4 60.6% 93.6 1 
Exterior Fixture 3.40 75.4 60.6% 93.6 1 
Torchiere 3.01 285.6 90.6% 286.6 2 

1. Xenergy Residential Lighting Evaluation, 1998, sponsored by BECo, EUA, ComElectric and NEES of Starlights Initiative 
2. Xenergy evaluation of the NEEP Residential Lighting Program, 2001, sponsored by National Grid, NSTAR, Fitchburg, and 

Long Island Power  
 
Lighting Technology Hours of Use and In-service Rate Results 
 
Table 4-2 below illustrates the on-site observed inputs for wattage displaced and daily hours of 
use by technology in comparison to the current program assumptions for each parameter.  The 90 
percent confidence interval is shown for each estimate.  
 
Generally, the average wattage displaced for each technology fell below the program 
assumptions with the exception of fixtures.  As part of the on-site, the auditor verified the post 
wattage.  Post wattage discrepancies between the tracking system and the on-sites were noted for 
point of purchase lighting  and not for catalog lighting.  This appeared to be a function of the 
tracking data collection for point of purchase lighting wattages, which incorporates a postcard 
that is filled in at the time of purchase by a customer.  This postcard includes ranges of wattages 
for the customer to check off as appropriate depending upon the lighting wattage that is actually 
purchased.  The assumed post wattage in the tracking system is the highest wattage of the range 
checked. This practice results in little impact on the displaced wattage overall.  The biggest 
difference between the on-site verified post wattage and the tracking system reported post 
wattage occurs for fixtures, where the average displaced wattage increases by four watts when 
using the tracking system post wattage.  For bulbs and torchieres, the average displaced wattage 
differs by less than half a watt when using the tracking system wattage versus the on-site 
wattage.  The impact of this is captured in the overall reported displaced wattages in this report. 
 
The primary reason for changes in displaced watts between the common assumptions and the on-
site results for both bulbs and portables appears to be that customers are using program 
purchased lighting to replace lighting of a lower wattage than the program assumes.  For 
instance, the average bulb post wattage for the sample was 18.1 watts.  Adding the current 
assumed wattage displacement for bulbs of 54.8 results in an assumed pre-wattage of 72.9— i.e., 
a 75-watt bulb.  However, in the sample a compact fluorescent bulb replaced a 75-watt bulb less 
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than 10% of the time, while it replaced a 60-watt bulb over 41% of the time and a 40-watt bulb 
26% of the time.  In fact, the average bulb pre wattage for the sample is 59.1 watts— i.e., a 60-
watt bulb. 
 
The average post wattage for the sample among the torchieres was 55 watts, which brings the 
assumed pre-wattage to 316 watts for catalog purchases (and 340 watts for retail lighting 
purchases) after adding in the program’s assumed displacement based upon the Xenergy study7.  
This suggests that torchieres purchased through the program are replacing lighting of at least 300 
watts.  Indeed, while around 39% of the portables installed in the New Hampshire program 
replaced higher wattage halogen portables, the remaining 61% were replacing incandescent 
portables, which have much lower pre wattages associated with them.  It is important to note that 
the confidence interval around the displaced wattage for torchieres is not as tight as the other 
technologies as there were fewer sample points and greater variation among the displaced 
wattages.  
 
The average daily hours of use for bulbs was calculated to be 5.25 for retail purchases and 3 for 
catalog purchases.  In reviewing why the retail purchase hours were higher, one participant in 
particular installed 19 bulbs in exterior fixtures on photocell, which calculates to be over 11 
hours of use per day.   Removing this participant from the analysis decreases the bulb average 
daily hours of use to 4.00, with no statistical difference between the on-site and current 
assumption values.  The remaining hours of use for both retail and catalog lighting were 
statistically similar to the common assumptions.  
 
In considering whether to make changes to the common assumptions, it is important to note 
those differences that are statistically different.  The hours of use as determined through the 
study are statistically different for retail program bulbs and are statistically the same for the other 
program and technology combinations.  However, we believe the current common assumption 
continues to be a reasonable estimate because one outlier skewed the on-site result.  
 
In reviewing displaced wattage assumptions, the on-site findings statistically differed from the 
common assumptions for all technology and program combinations with the exception of 
fixtures.  We believe the reasons behind the difference in displacement wattages between the 
common assumptions and on-site findings for bulbs and torchieres reflect opportunities for 
refinement.  We recommend that the displaced wattage common assumptions be revised to 
reflect the findings of this study for bulbs and torchieres in both programs.  While we do not  
have a strong sample size for torchiere displaced wattages in the catalog program, we believe the 
types of lighting replaced when torchieres are purchased in the retail program versus the catalog 
program are similar and therefore warrant displacement wattage assumptions consistent with the 
on-site findings. 
 

                                                
7 Xenergy Consulting Inc., “Process and Impact Evaluation of Joint Utilities Starlights Residential Lighting 
Program,” July, 1999. 
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Table 4-2 
Tracking Input Parameters vs. Audit Input Parameters 

Impact Parameter 
Compact Fluorescent 

Bulb (n=197) 
Fixtures 
(n=50) 

Torchieres 
(n=21) 

Hours of Use Per Day 
Catalog Assumption 3.44 3.44 3.46 
Retail Assumption 3.40 3.40 3.46 
Retail On-site               

90% Confidence Interval 
5.25 

±0.688 
3.18 
±0.723 

4.00 
±1.073 

Catalog On-site  
90% Confidence Interval 

3.03 
±0.872 * * 

Overall 
90% Confidence Interval 

4.67 
±0.568 

3.16 
±0.712 

3.70 
±0.993 

Wattage Displaced 
Catalog Assumption 54.8 71.5 261.0 
Retail Assumption 54.8 75.4 285.6 
Retail On-site              

 90% Confidence Interval 
40.8 

±3.2 
75.5 
±13.8 

157.4 
±32.8 

Catalog On-site 
90% Confidence Interval 

41.1 
±4.9 * * 

Overall 
90% Confidence Interval 

40.9 
±2.7 

85.3 
±13.8 

169.9 
±30.2 

* Averages cannot be determined with confidence due to small sample sizes. 
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Lighting Technology In-Service Rates 
 
The in-service rates as determined from the on-site survey are expressed in Table 4-3.  The table 
shows the average and totals for number of bulbs in the following categories, according to 
observations on-site and customer reporting of purchase totals: 
 

1) Installed in the customers' homes,  
2) Never Installed, 
3) Returned, 
4) Installed outside of the customers' homes,   
5) Broke, and 
6) Installed and Removed. 

  
For the retail program a total of 309 bulbs, fixtures, and torchieres were purchased at the sample 
sites, with 68.9% installed within the state and 1.3% installed outside of the state overall.  Of 
those remaining, 26.9% were never installed, 1.9% were returned, 0.6% broke, and 0.3% were 
removed following installation.  Anecdotally, the primary reason for non-installation among the 
sampled sites was that the customer was holding the lighting purchase to replace burned out 
bulbs in the future or that they had not gotten around to installing the purchased lighting.  In 
terms of savings in later years, many of these bulbs and fixtures can be regarded as increasing the 
persistence of savings by in effect extending the life of lamps installed.  Assuming those lighting 
measures get installed in future years, an additional 83 efficient lights can be expected to produce 
savings in the years to come.  The overall installation rates are moderately low among the 
product types examined, with torchieres having the highest rate with 85.7%.  While some of the 
decrease in in-service rate is due to returns, installs elsewhere, and failure, the majority is due to 
fixtures reserved for future installation.  It should be noted that this is based mostly on customer 
response and was not always physically verified during the site visit. 
 
For the catalog program a total of 125 bulbs, fixtures, and torchieres were purchased at the 
sample sites, with 44.0% installed within the state.  Of those remaining, 54.4% were never 
installed and 0.6% broke.  Anecdotally, the primary reason for non-installation among the 
sampled sites was that the customer was holding the lighting purchase to replace burned out 
lighting in the future.  In reviewing the poor bulb in-service rate in the catalog program, one 
customer in particular had purchased 83 bulbs for a bed and breakfast, but only installed 46 of 
them.  This customer had the remaining bulbs stored in the basement until other bulbs failed.  In 
terms of savings in later years, bulbs like these can be regarded as increasing the persistence of 
savings by in effect extending the life of lighting installed.  Assuming those lighting measures 
get installed in future years, an additional 68 efficient lights can be expected to produce savings 
in the years to come.  The overall in-service rate is very low among fixtures also.  This was 
driven by three customers in the sample that purchased fixtures but never installed them, perhaps 
due to the need for an electrician or a lack of time to install the fixtures themselves.      
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Table 4-3: 
In-Service Rates 

 
Comparisons with Other Programs 
 
Table 4-4 presents a comparison between the assumptions used to calculate tracking system 
savings in the New Hampshire lighting program and similar programs operated in Western 
Massachusetts and Connecticut.  Both the New Hampshire program and Connecticut/Western 
Massachusetts programs have a retail lighting component implemented through instant coupons 
as well as a mail order component facilitated through a catalog mechanism.  Overall, the 
assumptions used by the New Hampshire program correlate closely with those used in the 
comparison program.  The most inconsistent assumption between the assumptions is in the 
operating hours of fixtures, where the Ct/Western Massachusetts retail lighting program assumes 
4.10 hours per day and the New Hampshire program assumes 3.4 hours per day.  The source of 
all of the New Hampshire savings parameters are from the Xenergy reports cited earlier, with 
included a Residential Lighting Evaluation report for Massachusetts from 1998 and a NEEP 
Residential Lighting Program Report from 2001.   
 
 

Action Taken % of Retail Total % of Catalog Total Overall
Bulbs n=203 n=113 n=316

Qty Installed in Customer's Home 71.9% 45.1% 62.3%
Qty Never Installed 25.6% 54.0% 35.8%
Qty Returned 1.5% 0.0% 0.9%
Qty Installed Outside NH 0.0% 0.0% 0.0%
Qty Broke 0.5% 0.9% 0.6%
Qty Installed & Removed 0.5% 0.0% 0.3%

Fixtures n=85 n=9 n=94
Qty Installed in Customer's Home 57.6% 11.1% 53.2%
Qty Never Installed 34.1% 77.8% 38.3%
Qty Returned 3.5% 0.0% 3.2%
Qty Installed Outside NH 4.7% 0.0% 4.3%
Qty Broke 0.0% 11.1% 1.1%
Qty Installed & Removed 0.0% 0.0% 0.0%

Torchieres n=21 n=3 n=24
Qty Installed in Customer's Home 85.7% 100.0% 87.5%
Qty Never Installed 9.5% 0.0% 8.3%
Qty Returned 0.0% 0.0% 0.0%
Qty Installed Outside NH 0.0% 0.0% 0.0%
Qty Broke 4.8% 0.0% 4.2%
Qty Installed & Removed 0.0% 0.0% 0.0%

Total Sample n=309 n=125 n=434
Qty Installed in Customer's Home 68.9% 44.0% 61.8%
     90% Confidence Interval ± 6.7% ± 15.9% ± 6.4%
Qty Never Installed 26.9% 54.4% 34.8%
Qty Returned 1.9% 0.0% 1.4%
Qty Installed Outside NH 1.3% 0.0% 0.9%
Qty Broke 0.6% 1.6% 0.9%
Qty Installed & Removed 0.3% 0.0% 0.2%
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It should be noted that similar to the New Hampshire findings, parameters such as wattage 
reduction and in-service rate assumptions were recommended for refinement following an 
evaluation of the Ct/Western Massachusetts program.   Notably, that study recommended that the 
assumed in-service rates be reduced in both programs as a result of the evaluation, and that 
fixture wattage assumptions be revised downward in the Catalog program. 
 

Table 4-4 
Assumptions Used in Other Programs 

 
Parameter 

In-service 
Rate 

Wattage 
Displaced 

Hours 
per day 

 
Savings 

Bulbs 
CL&P, UI, WMECO Retail Ltg 89.0% 51.0 3.20 53.0 
New Hampshire Retail Ltg. 81.6% 54.8 3.40 55.5 
CL&P, UI, WMECO Catalog 89.0% 65.0 3.20 67.6 
New Hampshire Catalog 87.7% 54.8 3.44 60.3 
Fixtures 
CL&P, UI, WMECO Retail Ltg 100% 77.0 4.10 115.2 
New Hampshire Retail Ltg. 60.6% 71.5 3.40 53.8 
CL&P, UI, WMECO Catalog 100% 72.0 3.20 84.1 
New Hampshire Catalog. 90.0% 75.4 3.44 85.2 
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Gross Savings Impacts 
 
The individual results from the sample of site visits were expanded to the overall program 
population using RLW’s Model Based Statistical Sampling (MBSS? ) and analysis software 
program. This analysis was performed to provide both lighting technology and program level 
estimates of energy savings impacts.  These gross savings impacts were developed using a ratio 
that combines the tracking system estimates of savings developed for this study and the 
measurement-based on-site estimates. As discussed earlier, the on-site savings estimates included 
actual on-site verification of measure installation and hours of use primarily from lighting 
loggers.  The analysis was conducted for annual savings. 
 
Since the original sample design pulled homes randomly from within each sector, MBSS was 
used to optimize the analysis by calculating the precision estimates by post stratifying the sample 
results.  In the final analysis, a 14 strata design was used to expand the sample results to the 
population.  This final design is described in the table below.  
 

Table 4-5: 
Final Sample Design 

Strata Pop Size Max. kWh Sam Size
1               4,375        68               6
2               1,704        94               8
3               3,276        188             9
4               1,600        256             2
5               2,446        298             10
6               1,048        392             5
7               2,705        408             6
8               570           417             2
9               1,093        536             7

10             617           653             4
11             743           814             6
12             510           961             3
13             403           1,265          3
14             232           21,828        1

Total 21,322      72  
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Figure 4-1 compares the tracking system and on-site results for the sample of 72 program 
participants visited.  The on-site estimate of savings is plotted on the y-axis and the tracking 
system savings is plotted on the x-axis.  A 1:1 reference line is plotted through the origin and a 
solid line is plotted that represents the realization ratio between the on-site and tracking system 
estimate of savings.  The on-site to tracking system realization rate is 65.1% with a precision 
interval of +/- 20.1% at 90% confidence.  It is interesting to note that the customer with 3,300 
kWh in on-site savings.  This customer purchased 23 bulbs through the program and installed 19 
of them in exterior fixtures on photocell control at a multifamily facility.  The operating hours of 
these lights, as calculated from sunrise and sunset times for the location of the facility, was 
determined to be just over 11 hours a day, or 7.5 hours more per day than the common 
assumptions.  This scatter plot also shows seven sites where the on-site savings were determined 
to be zero due to uninstalled measures.  The variance caused by having the on-site savings 
estimate drop to zero results in poorer precision estimates than anticipated. 
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Figure 4-1: Tracking to On-Site Savings (kWh) 
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Following the on-site results presented above, the gross savings estimates were calculated.    
Table 4-6 presents a summary of the gross savings before adjusting for net to gross impacts.  The 
table presents the tracking system savings, the gross savings, the gross realization rate, and the 
precision estimates associated with each technology and overall savings across program. 
 
For bulbs, the annual on-site gross savings are estimated to be 3,350,465 kWh yielding an overall 
gross realization rate of 70.1%.  The achieved relative precision associated with this estimate is 
±28.9%.  The poor relative precision is primarily the result of three participants who were 
identified as not having installed their lighting and therefore had zero savings.  In addition, the 
outlier noted earlier was a bulb sample point.  As noted earlier, there are many bulbs that are 
being held for later installation pending the burnout of other lights.  These bulbs will achieve 
future program savings, however, are not included in these savings estimates. 
 
For fixtures, the annual savings are estimated to be 458,360 kWh yielding a gross realization rate 
of 76.2% with an achieved relative precision of ±54.2%.  Like the bulbs above, there were 
several sites (4) that had zero savings due to lack of installation.  In addition, the overall lack of 
fixture installation was the lowest among all technologies examined, with nearly 40% not 
installed overall.  (People may delay putting in fixtures to consolidate tasks for an electrician, or 
may intend to install it themselves but lack the time.) We believe these were the primary 
contributing factors to the poor precision around the savings estimate. 
 
For portables and multiple technologies, the annual savings are estimated to be 923,303 kWh 
yielding a gross realization rate of 48.9% with an achieved relative precision of ±18.6%.  The in-
service rate of the technologies explored in this group was extremely high (nearly 90%), 
resulting in better precision estimates than for the other groups. 
 
When analyzed in aggregate, the annual energy savings for the program through the dates 
analyzed are calculated to be 4,732,128 kWh yielding a gross realization rate of 65.1% with an 
achieved relative precision of ±20.1%. 
 

Table 4-6: 
Annual Savings Results Adjusted Based on On-Site Findings 

Tracking 
Savings

Gross 
Savings

Gross Realization 
Rate Precision

Bulbs 4,782,279 3,350,465 70.1% ±28.9%
Fixtures 601,286 458,360 76.2% ±54.2%
Portables/Multiple Tech. 1,888,532 923,303 48.9% ±18.6%
Total 7,272,097 4,732,128 65.1% ±20.1%

Technology

Total Gross Savings (kWh)

 
 
When the on-site results are analyzed by program, the retail lighting energy savings are 
calculated to be 4,023,111 kWh yielding a gross realization rate of 71.4% with an achieved 
relative precision of ±24.6%.  The catalog lighting energy savings are calculated to be 779,444 
kWh yielding a gross realization rate of 47.6% with an achieved relative precision of ±31.9%.  
the primary driver of the low catalog realization rate appears to be the in-service rates of the 
lighting, which was calculated to be less than 50%.  The overall sum of energy savings when 
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analyzed by program is slightly different than the overall savings presented in Table 4-6, as the 
weighting was slightly different between the two expansion processes. 
 
As noted earlier, the common assumption of energy savings by lighting technology and program 
type were used to develop the tracking savings estimates in this report.  However, it was further 
noted that those common assumptions did not include the impact of in-service rates; i.e., the 
common assumption of energy savings assumes that all measures are installed after purchase.  
To determine the impact of not using the in-service rates in the common assumption of savings, 
we recalculated the realization rates for each program with the assumed in-service rates available 
as part of the common assumptions in Table 4-1.  The realization rates in this case are calculated 
to be 92.5% for the retail lighting program and 54.1% for the catalog program.  As can be seen, 
the impact of not using the in-service rates in the common assumption of energy savings had an 
approximate 21% impact in the retail program and 6.5% impact on the catalog program.  The 
overall realization rate calculated in this approach is 83.5%.  The impact on the catalog program 
was less than the retail program as the install rates that were used in this analysis were much 
lower in the retail program than for the catalog program, resulting in less downward movement 
in the tracking savings estimates of the catalog program when they were recalculated.  
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Maximum Potential Gross Energy Savings 
 
Gross energy savings are reduced by the in-service rate.  However, a sizable portion of 
customers bought the lights as spares and have every intention of installing them as needed.  
Table 4-7 presents the in-service rates measured during the on-site visits, the percent of lights 
that customers claim they will install within the next year, and the maximum total expected in-
service rate.   
 

Table 4-7: 
Proportion of Lights Customers Intend to Install 

Category 
In-Service 
Rate— On-

sites 

In-Service 
Rate— Phone 

Survey 

Percent 
Intend to 
Install—

Phone Survey 

Maximum 
Total 

Expected In-
Service 

Retail Participants     
CFLs 71.9% 76.5% 8.1% 84.6% 
Permanent Interior Fixtures 57.6%* 86.9% 9.1% 96.0% 
Portable Fixtures 85.7% 97.4% 0.0% 97.4% 
Exterior Fixtures 57.6%* 55.6% 44.4% 100.0% 

Catalog Participants      
CFLs 45.1% 47.5% 14.2% 61.7% 
Permanent Interior Fixtures 11.1%* 81.1% 18.9% 100.0% 
Portable Fixtures 100.0% 77.9% 11.1% 89.0% 
Exterior Fixtures 11.1%* 73.5% 26.5% 100.0% 

Total Participants      
CFLs 62.3% 71.0% 9.3% 80.3% 
Permanent Interior Fixtures 53.2%* 86.5% 9.9% 96.4% 
Portable Fixtures 87.5% 88.4% 5.1% 93.5% 
Exterior Fixtures 53.2%* 56.9% 43.1% 100.0% 

* Permanent interior and exterior fixtures combined 
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The maximum potential gross energy savings are calculated by multiplying gross savings by the 
maximum percentage of lights that are likely to be installed.  Gross savings already take into 
account verified wattage reduction and hours of use, which are assumed to be the same for bulbs 
and fixtures that have not yet been installed but that customers intend to install.  These savings, 
shown in Table 4-8, are meant to provide an upper limit to the potential impacts.  The savings 
likely to be realized are lower; even if customers install as many lights as they claim, it is likely 
they will have removed some other lights in the meantime.   
 

Table 4-8: 
Maximum Potential Gross Energy Savings (kWh) by Product Type  

Product Type Retail 
Participants 

Catalog 
Participants 

Total 
Participants 

CFLs   3,953,549 
Permanent fixtures   656,372 
Portable fixtures   978,701 
Total 4,707,798 880,823 5,588,621 
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4.2  Net Savings 
 
Net savings are a function of gross savings adjusted for free ridership, spillover, and 
snapback/snapforward.   
 
Free Ridership 
 
Free ridership is the proportion of lights that participants would have purchased in the absence of 
the program. After examining the information available, we developed the following algorithm 
in order to quantify free-ridership: 
 
Free-ridership = (lights that would have been purchased at full price in the next three 

months/total lights sold through the program among those customers who had 
average, above average or excellent knowledge of CFLs before hearing of the 
program) 

 
Table 4-9 presents the free-ridership rates calculated from this algorithm.  Rates for exterior 
fixtures are the highest, at about 28%, followed by CFLs and permanent interior fixtures at about 
17% percent; the rate is about 3% for portable fixtures.    
 

Table 4-9: 
Summary of Free-Ridership Rates 

Category Retail 
Participants 

Catalog 
Participants 

Total 

CFLs 19.1% 10.1% 17.4% 
Permanent Interior Fixtures 17.0% 17.2% 17.1% 
Portable Fixtures 0.0% 7.0% 3.2% 
Exterior Fixtures 28.4% 19.0% 27.6% 
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Spillover 
 
Spillover is the proportion of lights that participants purchased outside the program as a result of 
having participated.  We developed the following algorithm in order to quantify spillover: 
 
Spillover = (Number of lights purchased since the program among those influenced by the 

program who purchased outside the program)/Number of lights purchased through the 
program 

 
Where: 
Portion purchased outside of any program is set equal to the percent of customers 
who said they received rebates for one half (additional products multiplied times .5) 
or less (additional products multiplied times one) of their purchases. 
 

Table 4-10 presents the spillover rates calculated from this algorithm.  It should be noted that 
non-participant spillover rates are not included here because they are too unreliable, being based 
on only 20 respondents for bulbs and three for fixtures, projected to population of over 500,000.  
Spillover rates for participants range from 4% (CFLs) to 16% (portable fixtures).  Except for 
portable fixtures, the spillover rates are below the corresponding free ridership rates.  
 

Table 4-10: 
Summary of Spillover Rates 

Category Retail 
Participants 

Catalog 
Participants 

Total 
Participants 

CFLs 4.4% 4.1% 4.4% 
Permanent Interior Fixtures 9.0% 0.0% 8.3% 
Portable Fixtures 29.0% 0.0% 15.7% 
Exterior Fixtures 5.5% 40.7% 8.6% 
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Snapback/Snapforward 
 
Behavioral changes due to program participation can affect energy usage.  Customers may leave 
their new lights on longer since they cost less to operate, which is snapforward.  Of course, 
customers may also be using their new lights more, but instead of other, less efficient bulbs or 
fixtures, which is snapback; in this case, energy savings are greater.   
 
The following algorithms are used to quantify snapback and snapforward. 
 
Snapback = (Sum((Portion of lights being used more) x average daily hours light used) x 

0.15)/Total hours all lights used  
 

Snapforward = (Sum((Portion of lights being used less) x average daily hours 
light used) x  0.15)/Total hours all lights used 

 
Where: 
Portion of lights being used less is equal to the portion being used less plus the 
portion being used more but instead of others.  

 
Table 4-11 presents the snapback and snapforward rates calculated from these algorithms.  All 
rates are under 5%; snapback rates are higher than snapforward rates in all cases.  However, it 
should be pointed out that some changes (mostly increases) in lighting use may not be because of 
snapback, but rather because of changes in a living situation, such as a baby being born, or 
putting in a new television and consequently being in the room more. 
 

Table 4-11: 
Summary of Snapback and Snapforward Rates 

Category Snapback 
Rate 

Snapforward  
Rate 

CFLs 2.64% 0.09% 
Permanent Interior Fixtures 4.21% 0.00% 
Portable Fixtures 3.38% 0.00% 
Exterior Fixtures 0.00% 0.00% 
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Net Energy Savings 
 
Net energy savings is a function of gross energy savings modified by causality and customer use 
characteristics. It is defined as: 
 
Net energy savings = Gross energy savings x (1 - free-ridership rate) x (1 + spillover rate) x (1 - 

snapback + snapforward) 
 
Note that because of small sample sizes for some net savings adjustments (e.g., spillover for 
interior fixtures and exterior fixtures purchased through the catalog is based on four participants, 
and for portable fixtures is based on two participants), we recommend using the total net savings 
figures for both retail participants and catalog participants. 
 
The net energy savings adjustments shown in Table 4-12 may be applied to the gross savings, as 
shown in Tables 4-13 and 4-14.  These net energy savings are those that are causally related to 
the program.   
 

Table 4-12: 
Net Energy Savings Adjustments— % of Gross Savings 

Category Total 
Participants 

CFLs -14.35% 
Permanent Interior Fixtures -12.99% 
Portable Fixtures 9.39% 
Exterior Fixtures -15.90% 

 
For all except portable fixtures, the net savings adjustments are negative— that is, they reduce the 
gross savings estimates.  However, free ridership and spillover are associated with a 
transforming market, so while their effects on immediate savings may be negative, their longer-
term effects may well be positive. 
 

Table 4-13: 
Savings (kWh) after Net Adjustments 

Based on Gross 
Category 

Savings Estimate from On-sites 
Based on Maximum Achievable Gross 

Savings Precision 

  Retail Catalog Total Retail Catalog Total Total 
CFLs   2,826,892     3,335,733 34.9% 
Permanent 
Fixtures   398,806     571,090 59.8% 

Portable 
Fixtures   1,006,836     1,067,246 23.5% 

Total 3,544,251 688,283 4,232,534 4,165,200 808,869 4,974,069 26.6% 
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Table 4-14: 
 Net Realization Rate 

Based on Gross 
Category 

Savings Estimate from On-sites 
Based on Maximum Achievable Gross 

Savings 

  Retail Catalog Total Retail Catalog Total 

CFLs     52.0%     61.3% 
Permanent 
Fixtures     44.4%     63.6% 

Portable 
Fixtures     107.7%     114.2% 

Total 62.9% 42.0% 58.2% 73.9% 49.4% 68.4% 
 
 
The above estimates are for annual savings only. We strongly encourage the New Hampshire 
utilities to include lifetime savings in any cost-effectiveness analysis, because the costs incurred 
are for one year only, while the kWh savings will continue as long as the lighting products are 
installed and continue to operate.  Table 4-15 shows estimated lifetime savings.  This analysis 
included calculating lifetimes based on the actual operating hours of the lighting from the on-site 
activities and the rated lifetime hours.  We have assumed that the rated lifetime hours are 8,000 
for bulbs, 15,000 for portables, and 20,000 for fixtures— all of which are conservative estimates.  
Calculating the annual gross savings times the expected measure lifetimes provides an estimate 
of nearly 32,000 MWh of energy savings— more than four times the annual tracking savings 
estimated by the utilities.  Since this is based on products already installed, the figures could be 
even higher once additional products are installed (based on maximum potential gross energy 
savings).  
 

Table 4-15: Estimated Lifetime Savings 

Technology 
Segments 

Hours 
per year 

Lifetime 
(yrs) 

Gross 
Annual 
Savings 
(kWh) 

Estimated 
Lifetime 

Gross Savings 
(kWh) 

Estimated 
Lifetime Net 

Savings 
(kWh) 

CFLs 1,705 4.69 3,350,465 15,713,681 13,458,768 
Indoor & 
Outdoor Fixtures  1,153 13.01 458,360 5,963,264 5,188,636 
Portables/Mult. 
Technologies 1,351 14.80 923,303 13,664,884 14,948,017 
Total   4,732,128 35,341,829 31,610,618 
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5.  Market-Related Findings 
 
This program is intended in part for resource acquisition— in which measurable energy savings 
are the key objectives— and in part for market transformation by increasing the use and 
availability of energy-efficient lighting products in New Hampshire.  Success in resource 
acquisition is linked to success in market transformation.  Some evaluation indicators, moreover, 
can apply to both objectives, such as free ridership and spillover.  However, for resource 
acquisition, free ridership is a negative while spillover is a positive, whereas for market 
transformation they are both positive— both provide evidence that the market is becoming 
sustainable.  There are, in addition, some indicators of market transformation that do not 
typically have a place in evaluation of resource acquisition programs.  This section addresses 
such indicators. 
 
5.1  Pricing of Efficient Lighting 
 
Compact fluorescent bulb prices are very comparable between participating and non-
participating retailers, as shown in Table 5-1.  While the price for these bulbs tends to be a little 
higher in participating stores, it should be noted that the average wattage is higher and price 
tends to increase as the wattage does.  In addition, for participant compact fluorescents, the price 
shown is the average prior to rebates so this price is higher than what is actually paid by 
customers.  In the table below, non-compact fluorescents refer to incandescent bulbs.  While the 
average price for a non-CFL bulb seems high, the 90% confidence interval is $0.07, which 
suggests that this is a reliable result.   
 

Table 5-1:  
Weighted Bulb Prices and Wattages  

 Average 
Price/Bulb 

Average 
Wattage/

Bulb 
Participating Retailers 
Compact Fluorescents 

              90% Confidence Interval 
$6.13 

±$0.20 23.7 

Non-Compact Fluorescents 
              90% Confidence Interval 

$1.76 
±$0.08 

59.7 

Non-Participating Retailers 
Compact Fluorescents 

              90% Confidence Interval 
$6.49 

±$0.41 18.9 

Non-Compact Fluorescents 
              90% Confidence Interval 

$1.65 
±$0.15 65.6 

Overall Weighted (n=61) 
Weighted Compact 
Fluorescents 

             90% Confidence Interval  

$6.41 
±$0.18 

19.1 

Weighted Non-Compact 
Fluorescents 

             90% Confidence Interval  

$1.67 
±$0.07 61.0 
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5.2  Shelf Space and Model Counts 
 
Table 5-2 shows the weighted responses of participant and non-participant retailers when asked 
whether they sell each lighting technology of interest. It is interesting to note that participating 
stores are more likely to carry each technology than non-participating stores.  These results are 
intuitively correct as you might expect stores with lighting business as a core retail offering 
(hardware stores, home improvement stores) more apt to participate in a lighting program than 
stores that offer lighting peripheral to their core retail sales (such as furniture stores or 
supermarkets). Note that the home improvement category also includes lumberyards. 
 

Table 5-2:  
Technologies Sold By Store Type  

Store Type
% That Sell 

Bulbs
% That Sell 

Interior Fixtures
% That Sell 

Exterior Fixtures
% That Sell 

Portables

Department (n=3) 100.0% 100.0% 100.0% 33.3%
Hardware-Chain (n=20) 100.0% 95.0% 95.0% 90.0%
Hardware-Independent (n=9) 100.0% 80.0% 100.0% 70.0%
Home Improvement (n=3) 100.0% 100.0% 100.0% 100.0%
Lighting Supply (n=2) 100.0% 100.0% 100.0% 100.0%
Weighted Participant Average 100.0% 96.0% 99.3% 82.8%

Department (n=5) 40.0% 20.0% 20.0% 80.0%
Furniture (n=3) 33.3% 0.0% 0.0% 66.7%
Hardware-Chain (n=2) 100.0% 50.0% 50.0% 50.0%
Hardware-Independent (n=3) 100.0% 66.7% 66.7% 0.0%
Home Improvement (n=2) 100.0% 0.0% 50.0% 100.0%
Lighting Supply (n=2) 50.0% 100.0% 100.0% 50.0%
Pharmacy (n=3) 100.0% 0.0% 0.0% 0.0%
Supermarket (n=4) 100.0% 0.0% 0.0% 25.0%
Weighted Non-Participant Average 65.0% 16.2% 16.9% 49.7%
Weighted Market Average 66.3% 18.7% 19.5% 50.9%

Participants (n=37)

Non-Participants (n=24)
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Table 5-3 presents the weighted combined shelf and floor space by store type, lighting type and 
efficiency.  As expected, participating stores consistently dedicate more space to energy efficient 
lighting products than their non-participating counterparts.  Overall, participants dedicate 
approximately 11% of their shelf and floor space to energy efficient lighting, while non-
participants only dedicate less than half a percent.  Across both participant and non-participant 
retailers, efficient lighting utilizes approximately 2% of the shelf and floor space allocated for 
lighting products.  Among participants, the square feet of overall shelf and floor space is 
approximately 10.6%.  These results suggest that recruiting new retailers is likely to result in an 
increase in availability of efficient lighting products available for consumers. In reviewing table 
5-3 in conjunction with table 5-2, it appears that there are several lighting supply stores and 
hardware stores that sell bulbs, fixtures and portables that have an opportunity to increase might 
benefit from the program.  For these store types, there appears to be substantial opportunity to 
increase shelf space among non-participating stores.   
 

Table 5-3:  
Square Feet of Shelf Space by Lighting Technology, Efficiency and Store Type 

Lighting
Type CFL Non-CFL CFL Non-CFL CFL Non-CFL CFL Non-CFL CFL Non-CFL

Department 66 633 0 692 0 56 0 32 66 1,413
Hardware Chain 689 2,880 282 801 163 125 164 50 1,298 3,857
Hardware Independent 233 1,582 2 215 2 241 0 62 237 2,100
Home Improvement 477 5,571 384 18,857 864 2,240 512 1,682 2,237 28,350
Lighting Supply 16 343 763 1,525 0 6,400 754 1,508 1,533 9,776

Participant Total 1,481 11,009 1,430 22,090 1,029 9,063 1,430 3,333 5,371 45,495
% CFL

Department 532 32,221 0 9,536 0 3,999 0 242,658 532 288,413
Furniture 0 541 0 0 0 0 0 7,173 0 7,714
Hardware Chain 182 665 0 56 0 112 0 0 182 833
Hardware Independent 130 2,959 0 1,406 0 570 0 0 130 4,935
Home Improvement 0 18 0 0 0 78 0 65 0 161
Lighting Supply 0 128 0 11,248 0 3,025 0 4,880 0 19,281
Pharmacy 305 5,035 0 0 0 0 0 0 305 5,035
Supermarket 123 9,502 0 0 0 0 0 0 123 9,502
Non-Participant Total 1,271 51,069 0 22,246 0 7,784 0 254,776 1,271 335,874

% CFL
Market Wide Total 2,752 62,078 1,430 44,336 1,029 16,846 1,430 258,109 6,642 381,369

% CFL

0.4%2.4% 0.0% 0.0% 0.0%

Non-Participants (n=24)
11.9% 6.1% 10.2% 30.0% 10.6%

Exterior Fixtures  
(Sq. Ft)

Portables  (Sq. 
Ft) Totals  (Sq. Ft)

Participants (n=37)

Bulbs (Sq. Ft)
Interior Fixtures  

(Sq. Ft)

1.7%4.2% 3.1% 5.8% 0.6%  
 
 



New Hampshire Residential Lighting Program Process and Impact Evaluation Page 5.4 

Nexus Market Research 

5.3  Market Penetration of Efficient Lighting 
 
Table 5-4 presents the average proportion of efficient lighting sales by technology and store type 
as reported by the retailer interviewees.  As expected, participating stores reported selling more 
efficient bulbs, fixtures, and portables than their non-participant counterparts.  It is interesting to 
note that non-participating stores reported no sales of efficient interior fixtures, exterior fixtures, 
or portables.  According to the self-reported sales, approximately 5% of bulbs sold in the market 
are estimated to be CFLs.  The proportion of efficient lighting sales diminishes for CFL interior 
and exterior fixture and portable sales to 2%, 1.1%, and 0.7%, respectively.  
 

Table 5-4:  
Self-Reported Efficient Lighting Sales 

Store Type CFL Bulb 
CFL Interior 

Fixture 
CFL Exterior 

Fixture
CFL 

Portable 
Weighted Participant Average 24.0% 13.1% 7.4% 13.3%
Weighted Non-Participant Average 4.2% 0.0% 0.0% 0.0%
Weighted Market Average 4.8% 2.0% 1.1% 0.7%  

 
Overall, based on self-reporting by retailers, we estimate that CFLs account for 4.8% of light 
bulb sales in New Hampshire in 2003; this compares with about 2.3% nationally in 2002 (1.7% 
in 2001), 4.8% in California (5.5% in 2001), and 7.5% in Wisconsin (1.2% in 2001).8  Of 
permanent interior fixtures sold in New Hampshire, 2.0% of are CFL fixtures.  The figure is 
1.1% for exterior fixtures, and 0.7% for portable CFL fixtures. (Figure 5-1) 
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Figure 5-1:  

Penetration of CFLs (out of all screw-in bulbs sold)  

                                                
8 Alan Fields et al, “CFL Market Penetration Using Point-of-Sale Data: Regional Perspectives,” 2003 Energy 
Program Evaluation Conference, Seattle. 
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5.4  Saturation of Efficient Lighting 
 
Part of the on-site visit involved a brief walkthrough socket count.  This socket count detailed the 
wattage and socket type of each fixture in the home.  Auditors made note of program lighting 
and other efficient lighting products to estimate market size and penetration among the 
participants visited.  Sixty-two of the 72 sites visited had socket counts performed.  Five sites did 
not have socket counts because they were businesses and the remaining five were not done at the 
customer’s request.   
 
Table 5-5 shows the frequency of lighting types and average wattages found at each of these 62 
homes.  In this analysis, fixtures are considered hard-wired, permanent sockets while lamps are 
considered portable plug-in style lighting.  The average home in the sample had 1,805 watts of 
lighting.  Garages, basements and exterior lights all averaged the most watts among homes with 
lighting in these locations.  In particular, incandescent and halogen lighting is prevalent in these 
locations.  Fixtures with incandescent lighting were observed in all home areas, with particularly 
high concentrations in bedrooms and bathrooms.  Overall, even among program participants, 
there remain opportunities for increased adoption of CFL lamp and fixture technologies.    

 
Table 5-5: 

On-Site Lighting By Room and Type 
Total

Room/ Type
# of 

Areas

Avg. 
Watt/ 
Home

# of 
Areas

Avg. 
Watt/ 
Home

# of 
Areas

Avg. 
Watt/ 
Home

# of 
Areas

Avg. 
Watt/ 
Home

# of 
Areas

Avg. 
Watt/ 
Home

# of 
Areas

Avg. 
Watt/ 
Home

# of 
Areas

Avg. 
Watt/ 
Home

Avg. Watt/ 
Home

Living Room 15 39.6 28 185.9 7 216.6 26 49.7 28 182.0 4 185.5 3 130.0 133.7
Dining Room 10 41.3 29 206.4 2 172.5 2 20.5 4 123.8 0 0.0 0 0.0 154.9

Hall 17 64.4 43 189.4 4 232.5 0 0.0 2 60.0 0 0.0 0 0.0 155.9

Kitchen 31 49.6 35 135.1 11 236.8 2 38.0 3 168.3 0 0.0 9 91.6 112.9
Den 11 39.9 12 151.7 1 390.0 9 45.4 5 91.0 0 0.0 1 70.0 91.9

Bedrooms 23 31.7 107 121.4 6 132.5 19 40.1 59 93.6 1 250.0 2 82.0 97.7

Bathrooms 31 36.2 85 159.1 2 140.0 1 17.0 1 120.0 0 0.0 4 90.0 124.4
Closets 2 73.0 8 110.0 0 0.0 0 0.0 1 40.0 0 0.0 2 98.0 97.1

Laundry Room 2 35.5 8 86.9 1 300.0 0 0.0 0 0.0 0 0.0 1 80.0 95.5
Garage 2 58.0 9 296.1 3 358.4 0 0.0 0 0.0 0 0.0 2 120.0 256.0

Basement 21 131.2 23 198.9 4 283.7 3 47.3 1 60.0 0 0.0 6 150.0 165.0

Attic 1 174.0 4 135.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 142.8
Exterior 11 47.5 48 144.3 26 297.4 0 0.0 1 60.0 0 0.0 0 0.0 177.2

Totals 177 54.9 439 156.4 67 255.3 62 44.2 105 118.8 5 198.4 30 107.5 129.9

Incandescent 
Fixtures Halogen Fixtures CFL Lamps

Incandescent 
Lamps Halogen Lamps Specialty BulbsCFL Fixtures
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Table 5-6 shows the on-site socket counts by interior versus exterior and lighting type.  
Incandescent lighting was the most common type found onsite, accounting for over 65% of the 
total sockets observed.  Compact fluorescent lighting was present 23.5% of the time, with 15.8% 
comprised of the screw-in type and 7.7% pin-based variety.  The remaining 11.4% was made up 
of halogens and fluorescent tube lighting.  In this analysis, specialty bulbs (e.g., 3-way switching 
bulbs) have been placed into the bulb type of incandescent or compact fluorescent, depending on 
the technology. 
 

Table 5-6:  
On-Site Socket Counts By Bulb Type 

Bulb Type # of Sockets % of Total

Pin Based CFLs 111 6.0%
Screw-In CFLs 289 15.5%
Incandescent 1,305 70.0%
Halogen 121 6.5%
Fluorescent 39 2.1%

Pin Based CFLs 72 14.0%
Screw-In CFLs 88 17.1%
Incandescent 243 47.3%
Halogen 82 16.0%
Fluorescent 29 5.6%

Pin Based CFLs 183 7.7%
Screw-In CFLs 377 15.8%
Incandescent 1,548 65.1%
Halogen 203 8.5%
Fluorescent 68 2.9%

Total

Interior

Exterior

 
 
We should note that this section does not, properly speaking, address saturation, because it 
estimates the proportion of sockets using CFLs only for the participant population.  A true 
measure of saturation would measure this proportion for the whole population.  In fact, because 
CFLs last longer than incandescents, saturation is in some ways a better measure of long-term 
market transformation than penetration; penetration— the proportion of bulbs sold that are 
CFLs— can underestimate their use. 



New Hampshire Residential Lighting Program Process and Impact Evaluation Page 5.7 

Nexus Market Research 

5.5  End-User Experiences with Efficient Lighting 
 
Energy-efficient lights have been available to consumers, in some form, for the last 15 to 20 
years.  Many customers have had varying experiences with energy-efficient lighting before the 
NH lighting program.  The end-user surveys probed customers' awareness, purchases, and 
perceptions of changes in the market. 
 

Prior Awareness  
 
Not surprisingly, program participants believe they had been more knowledgeable than non-
participants before receiving purchasing products through the nhsaves catalog or the rebate 
coupons through participating retailers.  Nearly nine out of ten participants (88%) say they had at 
least a little knowledge of CFLs, while less than three-quarters of non-participants (73%) were 
familiar with CFLs before the program. Still, a majority of both customer groups say they were 
familiar with CFLs before the program.   
 
Participants claim to have known of CFLs longer than non-participants.  Fifteen percent of 
participants and only 4% of non-participants have been aware of CFLs for ten years or more.  
Among those aware prior to the program, participants claim a mean awareness of 6.9 years, 
while non-participants have been aware for only 4.0 years.  
 
A large majority of non-participants (72%) were not familiar with CFL fixtures, whereas only 
one-quarter of participants (25%) had no knowledge of them and another quarter (25%) had little 
knowledge of them.  The lack of familiarity with CFL fixtures is not surprising given the recent 
emergence of options for this technology. 
 
Awareness of fixtures is even more recent than that of CFLs.  Participants still claim a longer 
history with the technology compared to non-participants; 13% say they first became aware of 
CFL fixtures ten or more years ago, compared to only 1% of non-participants who say the same. 
 
The non-participant survey also asked a series of questions about halogen torchieres, a popular 
fixture type due to its relatively low cost and high light output compared to many other portable 
fixtures.  In the past year, 14% of non-participants report purchasing halogen torchieres.   
 
Overall, nearly three out of five (58%) non-participants note an awareness of fire safety concerns 
associated with the use of halogen torchieres. Among non-participants who recently purchased a 
halogen torchiere, the majority— 64%— bought one aware of the fire hazard it posed.  
 
Prior Purchases 
 
Generally, twice as many participants (49%) as non-participants (25%) say they have ever 
purchased lighting products with an ENERGY STAR label.   
 
Our experience has shown that many consumers do not use the same words that the energy-
efficiency community uses to define “energy saving” lighting.  Prior to specifically asking them 
about their purchases of ENERGY STAR labeled lighting products, non-participants were asked 
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if they use any energy-saving bulbs in their home.  Over half (55%) claim to use some form of 
energy-saving bulbs, including 17% who define energy-saving as a low-wattage incandescent, 
such as a Watt Miser.  Nearly three out of ten non-participants say they use CFLs.   
 
To clarify our use of the term “compact fluorescent light bulb” or “CFL” during the remainder of 
the survey, respondents were given a brief description of CFL bulbs that read: 
 

“Compact fluorescent bulbs don’t look like regular incandescent light bulbs.  They often 
have unusual shapes, such as with a twist or bent tubes; sometimes they have a circular 
shape with one ring.  They are not halogen bulbs or the low watt regular bulbs such as 
Watt Misers.” 

 
Again, non-participants were asked if they currently have any CFLs installed at home; 36% 
claim to have them.  Another 7% of non-participants have used CFLs in the past, bringing the 
total of non-participants who have had personal experience using CFLs to 43%.  Prior to the 
program, 49% of participants had used CFLs.   
 
To get a feel for how consumers use CFLs, non-participants currently using them were asked to 
identify where they have installed the bulbs.  The majority of CFLs are installed in portable 
fixtures, with table lamps alone accounting for nearly half (48%) of all CFL applications.  
Ceiling fixtures, particularly attached, non-recessed fixtures (28%), are another popular use for 
CFLs.  
 
Currently, 10% of non-participants report having a dedicated CFL fixture in use in their home; 
another 5% have used them in the past.   
 
The majority of non-participants currently using CFL fixtures have ceiling fixtures (57%).  
Twenty-eight percent have portable table/desk or floor lamps.  Very few use them for outdoor 
lighting (1%).  
 
5.5  End-User Perceptions of Changes in the Market 
 
Over years, CFL technology has improved dramatically, with a shift from bulky, modular, 
magnetic ballast bulbs to smaller, integrated, electronic ballast models.  During that time, many 
consumers (assuming they could find the bulbs and figure out what to purchase) experienced 
problems with the fit of the bulbs, the color, brightness, flickering, and other technical 
difficulties, giving CFLs a bad reputation among some consumers.  Some of these problems 
persist or are thought to persist today.  To better understand CFLs’ reputation in the marketplace, 
the surveys asked a series of questions about consumer perceptions of CFLs compared to when 
they first heard of them. 
  
In general, pluralities or majorities of respondents previously aware of CFLs and fixtures believe 
that CFLs (51% among participants and 32% among non-participants) and fixtures (32% among 
participants) are currently available in more stores than at the time they first became aware of 
energy-efficient lighting.  However, there is a notable exception for CFL fixtures— about the 
same proportion of non-participants who believe that they are available in more stores (7%) say 
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they are available in about the same number of stores (8%) as when they first became aware of 
them. 
 
In general, pluralities or majorities of those previously aware think there are more models of both 
CFLs (92% among participants and 48% among non-participants) and CFL fixtures (70% among 
participants) with appropriate sizes and appearances than before.  However, this opinion is 
stronger among participants than non-participants— many non-participants say the number of 
CFL models is about the same (28%) or they are unsure (20%).  Non-participants express similar 
opinions about the availability of CFL fixtures— many say there are more models (41%) or about 
the same numbers of models (29%), but many are unsure (12%) or say there are fewer models 
than before (17%).   
 
Few consumers think the quality of CFLs or CFL fixtures has declined since they first heard 
about them.  However, participants and non-participants do not share the same views about how 
much improvement they have seen.  Most participants who had been aware of CFLs think the 
quality of CFLs (63%) and fixtures (61%) has improved.  Only 34% of non-participants who had 
been aware of CFLs before think they have improved, and only 29% think CFL fixtures have 
improved. 
 
Perceptions of prices are also mixed.  Most participants previously aware of CFLs think their 
prices have gone down (63%); many also believe CFL fixture prices have declined (48%), but 
many think they have stayed about the same (22%) or don’t know (22%).  Non-participants 
generally perceive prices of CFLs and CFL fixtures to have stayed about the same, if they have 
an opinion.   
 
5.7 End-User Behavior and Attitudes 
 

Purchasing Habits 
 
Understanding where and how consumers typically purchase their lighting products is an 
important part of a strategy for creating transformation in the lighting market.  If energy-saving 
lighting products are to move beyond the status of specialty lighting, they must be available in 
retail outlets where consumers shop and expect to find these products.   
 
Over eight out of ten non-participants (81%) purchase light bulbs at discount department stores 
(35%), supermarkets (26%), and home improvement stores (20%).  The mix of stores reported 
by participants is slightly different, with more bulb purchases at home improvement stores (44%) 
and hardware stores (29%) and fewer at discount department stores (9%) and supermarkets (5%).  
Because the survey question asked respondents to identify the source of their last purchase of 
light bulbs, it is possible that participants are making reference to the bulbs that they purchased 
through the program. 

 
When buying bulbs, participants (55%) and non-participants (62%) typically stock up on them, 
while 37% of both participants and non-participants buy them on an as-needed basis as bulbs 
burn out. For those who stock up, the cost of CFLs is a potential barrier, given the need to make 
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a substantial up-front investment.  For those who buy bulbs as they burn out, the availability of 
CFLs is a potential barrier. 

 
Among those who stock up, similar proportions of participants and non-participants buy them 
primarily when they are on sale (24% vs. 22%).  However, more non-participants (63%) than 
participants (38%) stock up primarily for convenience, verifying that availability is a key barrier 
for non-participants.  Over one-third (36%) of participants both buy on sale and stock up.   

 
Among non-participants, more females (52%) than males (43%) typically buy light bulbs for the 
home.  However, among participants, more males (59%) than females (31%) tend to buy bulbs.  
Among both groups, more females (29% among participants and 40% among non-participants) 
than males (23% and 21%) tend to buy the fixtures, but the purchase is frequently made jointly 
(33% and 45%). 

 

Customer Motivations 
 
The end-user surveys asked customers who had purchased CFLs prior to the program why they 
had done so.  The highest proportions say low operating costs compared to incandescents (65% 
among participants and 68% among non-participants). Other important benefits are not having to 
change the bulb as often (28% among participants and 19% among non-participants), being good 
for the environment (13% and 14%), and rebates (8% and 9%).   

 
A major technical reason why many non-participants stopped using CFLs is because the bulbs 
were not bright enough (34%); a range of other technical performance reasons (flicker— 2%, 
color— 1%, fit— 2%, delay on start-up— 1%) also were cited.  A large number of non-
participants also stopped using CFLs due to the expense (32%)— which suggests that lower 
prices may promote future use.  Over one-quarter (27%) of non-participants stopped using the 
bulbs when they moved.  Finally, many non-participants had problems with CFLs burning out 
(15%). 

 
Among non-participants who are aware of CFLs, but never used them, the high cost is a barrier 
for many (26%).  Consumer motivation, or lack thereof, is another major barrier to their use—
many non-participants say they have never thought about using CFLs (13%) or admit they do not 
know much about them (21%).  Perceived limitations of the technology, such as poor fit in 
fixtures (8%) and aesthetic preferences (like another type of bulb— 12%, don’t like the way 
CFLs look— 5%) also are cited as reasons for not using them.  
 
Non-participants were asked about the likelihood that they would purchase a CFL given the fact 
that they last about ten times longer and use about 70% less electricity than regular incandescent 
light bulbs.  Given this message, two-thirds of non-participants (67%) say they are at least 
somewhat likely to purchase a CFL the next time they purchase a light bulb; however it should 
be noted that customer intentions are often very different than their actions. 
 
To further explore customer motivation, customers who had purchased CFL fixtures prior to the 
program were also asked a series of questions about their motivation.  The highest proportions 
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say low operating costs compared to incandescent fixtures and saving electricity were motivating 
factors (67% among participants, 58% among non-participants).  Recall that this was also the 
primary reason why consumers bought CFLs.  Large proportions (29%) of non-participants say 
they so received a discount, rebate, or got the CFL fixture for free.  As with CFL bulbs, the 
environmental benefit of using CFL fixtures appealed to participants (31%). Not having to 
change the bulb is often is also seen as a major benefit by participants (24%). 
 
The primary reasons why non-participants say they stopped using CFL fixtures are because they 
moved (29%) and redecorated/changed the style of fixtures they have (28%); a few stopped 
using them because the fixture broke (5%).  Note that these reasons do not necessarily denote 
dissatisfaction with CFL fixture technology.  Only a minority of reasons have negative 
associations with CFL fixture technology or availability (not bright enough— 4%, gave them 
headaches— 4%, bulb is ugly— 1%, could not find replacements— 1%, high cost— 1%). 
 
The high cost of CFL fixtures is the most common reason why non-participants who are aware of 
CFL fixtures have never used them (37%).  Seventeen percent of aware non-participants have 
not been in the market for fixtures because they rent their homes or have not installed any 
fixtures.  Fifteen percent say the lights are not bright enough; a variety of other negative 
impressions of the technology are cited by a small proportion (do not like fluorescent light— 2%, 
do not like light color— 1%, bulbs don’t work with dimmers/3-way switches— <1%).  Finally, a 
small proportion say CFL fixture styles have not appealed to them (4%) or they never thought 
about them (2%). 
 
Non-participants were asked about the likelihood that they would purchase a CFL fixture the 
next time they were looking for a new fixture given the fact that the fixtures use only compact 
fluorescent bulbs and not regular incandescent bulbs.  More non-participants indicated they 
would be unlikely (45%) rather than likely (37%) to buy a CFL fixture. 
 

Willingness to Pay 

 
The non-participant survey probed customer intentions to purchase energy-efficient lighting at 
different price levels.  Recall that over half of consumers say low operating costs compared to 
incandescents and saving electricity were motivating factors for buying CFLs.  Also recall that 
26% of non-participants who are familiar with CFLs but do not use them say the high cost of the 
bulbs is a major barrier to their use.   
 
Over its lifetime, the typical CFL has been estimated to save as much as $50 to $100 compared 
to an incandescent light bulb, and last up to ten times longer.  To explore the influence of up-
front costs versus the potential benefit achieved from energy bill savings, we asked consumers to 
express their buying preferences for light bulbs based on a number of pricing scenarios.  In these 
scenarios, one bulb (“Bulb A”) costs 50 cents and its electricity cost over five years is $100.  The 
alternative bulb (“Bulb B”) has various costs ($3, $5, $10, and $15) and its electricity cost over 
five years is $30.   
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At $3 per bulb, 94% of non-participants say they likely would buy the more efficient bulb.  
Eighty-nine percent say they would spend $5 and 82% would spend $10.  Based on the price 
comparison information presented to respondents, 68% are open to spending as much as $15 for 
a light bulb for longer term bill savings.  In interpreting these results, keep in mind that these 
findings do not mean there would be a 68% penetration rate for CFLs in the home.  In addition, 
although the responses indicate that consumers are likely to purchase CFLs, the question 
assumes they are aware of the trade-offs.  Most consumers in the marketplace are making such 
purchase decisions without the upfront cost vs. long-term savings trade-off presented.   

 
These responses also assume an awareness of CFLs among all respondents.  Recall that 73% of 
non-participants in New Hampshire are familiar with CFLs.  Accounting for the fact that those 
who are not aware of CFLs will not buy them, only 51% of consumers would be willing to buy a 
CFL at $15.  Sixty-seven percent would buy the bulbs at $3.  We saw that 43% of non-
participants in the state use or have used CFLs; this suggests that there are factors besides costs 
preventing wider use of the technology. 
 
Recall that 40% of non-participants were aware of the NH lighting program.  Adjusting for 
awareness of CFLs and the utility discounts approximates the maximum number of consumers 
who would participate in the program given current levels of awareness.  Given these 
adjustments, 24% of non-participants would be willing to buy a CFL at $15 and 33% would be 
willing to buy one at $3.  While stated willingness to pay typically overstates how consumers 
would actually behave, it is worth noting that the difference in the size of the group of all non-
participants willing to pay $15 (94%) and those willing to pay only $3 (68%) is 26%, whereas 
the size of the difference between the group of all non-participants willing to pay $15 (68%) and 
the same group adjusted for both kinds of awareness (24%) is 44%; hence awareness may be a 
bigger barrier than cost. (Figure 5-2) 
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Figure 5-2: 

Non-participant Willingness to Pay for CFLs 
 
 
As expected, non-participants who are willing to pay $15 per CFL have higher incomes than 
those who are not willing to pay that much.  At $10 apiece, customers in lower-income 
categories are still slightly less likely to purchase, but the relationship is much weaker (although 
still statistically significant); at $3 apiece, there is no significant relationship between willingness 
to purchase and income. (Table 5-7) 
 

Table 5-7: 
Would Purchase CFLs at Various Price Levels Next Time Buying  

by Household Income (non-participants) 
 >$15,000 $15,000-

$24,999 
$25,000-
$34,999 

$35,000-
$49,999 

$50,000-
$74,999 

$75,000-
$99,999 

>$100,000 

n        
$15 per CFL 35% 46% 68% 87% 69% 93% 78% 
$10 per CFL 65% 63% 81% 98% 83% 94% 94% 
$5 per CFL 94% 88% 84% 100% 88% 94% 97% 
$3 per CFL 94% 100% 97% 100% 94% 97% 100% 
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6.  Conclusions and Recommendations 
 
The New Hampshire Residential Lighting Program, in its operation of little over a year, has 
scored some notable achievements.  Chief among these is offering a consistent, seamless energy 
efficient program to the residents of the state.  New Hampshire is a small state, served by several 
utilities.  In the past, some households had access to a catalog and some retail coupons, others 
had access to a different catalog, and still others had no help at all in purchasing energy-efficient 
lights.  The program has put everyone on an equal footing. 
 
The utilities have come together and grown to work well with each other.  They have faced the 
challenges of reaching consensus on the catalog, rebate levels, selection of subcontractors, 
marketing and some special promotions.   
 
The key barriers to greater use of CFLs and CFL fixtures are awareness of the technology, the 
greater up-front cost of CFL technology, product availability, and fixture aesthetics.  In 
compensation, CFLs have the advantages of savings on electric bills, being better for the 
environment, and allowing bulbs to be changed less frequently.  The program facilitates greater 
penetration of CFL technology by informing end-users and retailers about the products and their 
advantages, reducing up-front costs (through rebates), increasing product availability by 
distributing the catalog and encouraging retailer participation and fixture aesthetics by 
introducing new designs in the catalog.   
 

Table 6-1 
Barriers Addressed by Program 

Barrier Addressed by Program Component 
Higher Up-front Cost Rebates/incentives 
Awareness of CFL technology and 
its benefits 

Promotion and advertising 

Product availability Catalog distribution, retailer 
recruitment and support 

Fixture aesthetics Introduction of new designs in catalog 
 
 
On the basis of this evaluation we make the following recommendations: 
 
?  Work with the PUC to assure program continuity.  Uncertainty over the program’s 

existence beyond 2003 has contributed to difficulties in retailer recruitment; not surprisingly, 
retailers want some assurance that the rebates will continue to be offered before investing 
heavily in energy efficient lighting inventories.  It is also unfortunate that, after the utilities 
put a great deal of effort into the fall 2003 catalog, which has generally received high marks 
from everyone interviewed, it will only be available for a short time.  The utilities need to be 
able to react to changes in the market by redesigning the program to address evolving needs.  
A long-term program has some flexibility, but it is hard to make changes when the program 
may only have a few months of operation left. 

 



New Hampshire Residential Lighting Program Process and Impact Evaluation Page 6.2 

Nexus Market Research 

?  Reporting.  EFI and APT have generally provided program managers with enough 
information to effectively monitor the program.  We recommend that APT provide 
information on special promotions to all the utilities on a regular basis. (Even if the 
promotion did not take place in a given utility’s territory, this information is useful in 
assessing the effectiveness of different tactics.)  We recommend the torchiere category be 
expanded to include all portables.  We also recommend that EFI report catalog sales in the 
same terms as retail sales (CFLs, interior fixtures, exterior fixtures, and the suggested new 
portable category) with a category of “other” added, if necessary.   

 
?  Multipacks.  Multipacks account for a relatively small share of CFLs sold; however, it does 

appear that the program database misses approximately 2% of all retail CFLs sold due to 
inaccurate recording of multipacks.  The utilities should explore having EFI check model 
numbers against a current list of multipacks to make sure the correct number of CFLs is 
recorded. 

 
?  More control over the number of products purchased.  The database analysis shows 

customers purchasing more than six CFLs account for a sizable portion of the products 
purchased.  While many of these are legitimate purchases— e.g., a landlord installing CFLs in 
separately metered apartments— large volume purchases ultimately limit the number of 
customers that may participate.  In the interest of equity, the utilities should consider setting a 
lower trigger for investigating large orders.  Also, greater enforcement of the CFL limit could 
spread the incentive dollars among more customers and thus help facilitate market 
transformation, and could increase the in-service rate. 

 
?  Consider using lifetime savings for benefit-cost analysis.  CFLs and CFL fixtures are likely 

to be used beyond one year, so energy savings should also extend beyond one year.  
Following this recommendation would also necessitate following another recommendation: 
assessing persistence of measures (see below). 

 
?  Common Assumptions.  Based upon the findings of this study, we recommend the following: 
 

o The observed hours of use per day from this study were determined to be 
statistically the same as those used in the common assumptions for all lighting 
technologies in both programs with the exception of retail CFL bulbs.  However, 
this was primarily due to one customer who pulled the average hours of use per 
day from 4.0 to 5.25 after installing several lights on outside photocell control.  
Therefore, we believe the common assumptions on hours of use are reasonable 
and do not need change at this time.  

 
o The displaced wattage common assumptions and the on-site findings statistically 

differed for all technology and program combinations with the exception of 
fixtures.  We believe the reasons behind the difference in displacement wattages 
between the common assumptions and on-site findings for bulbs and torchieres 
reflect opportunities for refinement.  We recommend that the displaced wattage 
common assumptions be revised to reflect the findings of this study for bulbs and 
torchieres in both programs.  While we do not have a strong sample size for 
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torchiere displaced wattages in the catalog program, we believe the types of 
lighting replaced when torchieres are purchased in the retail program versus the 
catalog program are similar and therefore warrant displacement wattage 
assumptions consistent with the on-site findings overall. 

.  
 
Lighting Technology 

Common 
Assumption 

Recommended from 
Current Study 

Catalog Program Displaced Wattage 
Compact Fluorescent Bulb 54.8 41.1 
Torchieres 261.0 169.9 

Retail Lighting Program Displaced Wattage 
Compact Fluorescent Bulb 54.8 40.8 
Torchieres 285.6 169.9 

 
o In-service rates were not used in the common assumption savings estimates.  

Therefore, we recommend that installation rate parameters be used to calculate 
common assumption savings as the program matures.  However, in the event that 
the utilities choose to enforce more rigid purchase quantity limitations in the 
programs, installation rates may be better than observed in this study due to less 
purchasing of lighting that is held for replacement.  At this time, however, we 
recommend that the CFL in-service rates used in the common assumptions be 
revised to reflect the observed on-site findings as they corroborate the phone 
survey results.  We suggest the installation rates for torchieres remain consistent 
with the common assumptions as those assumptions are nearly identical to the 
aggregate installation rate from the on-sites.     For fixtures, we recommend using 
the phone survey results for exterior fixture installation rates in the Catalog 
Program and interior fixture installation rates for the retailer lighting program.  
The on-site results do not have a significant quantity of sample points from which 
to confidently estimate installation rates by interior versus exterior fixtures.  We 
recommend the catalog interior fixture installation rates and retail lighting exterior 
fixture installation rates remain consistent with the common assumptions as they 
were reasonably close to the phone survey results.  

 
 
Lighting Technology 

Common 
Assumption 

Recommended from 
Current Study 

Catalog Program Installation Rate 
Compact Fluorescent Bulb 87.7% 45% 
Interior Compact Fluorescent Fixture 90.0% 90% 
Exterior Compact Fluorescent Fixture 90.0% 74% 
Torchieres 86.3% 87.5% 

Retail Lighting Program Installation Rate 
Compact Fluorescent Bulb 81.6% 72% 
Interior Compact Fluorescent Fixture 60.6% 86.9% 
Exterior Compact Fluorescent Fixture 60.6% 60.6% 
Torchieres 90.6% 87.5% 
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The remaining recommendations assume the program will continue operation beyond 2003. 
 

?  Consider developing a standard package for retailer co-operative advertising.  This will 
reduce the amount of work necessary to run these ads and allow the implementation 
contractor to take advantage of more opportunities to promote the program.  Cost-sharing 
could encourage more retailers to advertise and help get the word out. 
 

?  Consider more attractive pricing and better promotion for the catalog.   (Note that this 
recommendation has already been implemented.)  As already noted, catalog sales have 
accounted for a small portion of the total, probably because of the catalog’s relatively high 
prices and low promotion.  The utilities have kept catalog prices high to avoid undercutting 
the retailers and generating bad will.  However, many catalog items are not available through 
the retailers, particularly high-end fixtures.  Lowering their prices would make them more 
attractive to consumers without hurting the retailers. Items may also be dropped from the 
catalog as they become available in stores.  Customers cannot buy from the catalog if they do 
not know of its existence.  The utilities should consider printing enough catalogs for all their 
residential customers during a one-year period, especially since they have invested in 
developing an improved version.   
 

?  Consider developing a buy down program.  The program administrators involved in running 
the Massachusetts program endorse the buy down concept for New Hampshire.  
Manufacturers and retailers would be invited to participate and receive payments that enable 
them to sell energy-efficient lights for lower prices.  A key advantage of a buy down program 
is its simplicity; the retailers do not have to handle any coupons, which some find 
burdensome.  Retailers do have to document that they have ordered and received a certain 
number of energy-efficient lighting products; manufacturers, similarly, have to document 
shipments.  Additional smaller, independent retailers may participate in a program that does 
not involve coupons.  However, there are some negative aspects to buy down programs: the 
utilities would not know who is buying the products and how many they are buying; this 
would also make participant surveys impossible. 
 

?  Make effective use of limited resources in retail implementation.   While one circuit rider 
cannot visit all participating retailers frequently, it is important to keep in touch by phone to 
ensure that everyone has enough coupons and POP materials.  APT may also explore 
building relationships with lighting manufacturers’ representatives or distributors who can 
help maintain some of the displays. 
 

?  Consider targeting smaller retailers.  The program may achieve a set amount of kWh 
savings with its focus on chains, but some people do not buy their lights at these stores.  
Interviews with the sponsors and APT suggest that smaller, independent retailers have not 
participated in the program as much as they could have with better targeting.  Market 
transformation entails reaching a larger, more diverse group of customers by going after the 
smaller retailers who serve them.   
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The last four recommendations address program evaluation issues. 
 
?  Allow more time for the next evaluation.  This study was conducted in a very short time, 

necessitating some compromises.  For example, the timing required us to conduct the end-
user telephone surveys and the end-user on-site visits at the same time, rather than 
conducting the telephone survey first and recruiting respondents for the on-site visits— which 
would have allowed verification of survey responses. 
 

?  Include a full saturation component.  The on-site visits conducted for this study were 
among participants only, not non-participants.  Including non-participants would have 
permitted estimation of the saturation of CFL lighting— a key indicator for market 
transformation. 
 

?  Estimate penetration through point-of-sale data. California, Wisconsin, and (soon) 
Massachusetts track sales of CFLs in this manner, and have national numbers for 
comparison.  A similar approach in New Hampshire would allow analysis of sales 
attributable to the program and the effects of different rebate levels. 
 

?  Assess persistence of measures.  Because current savings estimates are for one year only, 
while most lighting products promoted by the program will likely remain in place for several 
years, the savings attributed to the program may be dramatically underestimated. 


