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1. EXECUTIVE SUMMARY  

1.1 STUDY MOTIVATION 

This study seeks to identify the factors or combinations of factors that contribute to 
consumers’ purchases of upstream lighting products supported by the PAs. The purpose of 
the research is to estimate the distribution of savings from the program in different areas 
across the state (e.g., Census block group), which then may be used as inputs to: 1) the 
current planned muni-PA top-down modeling study, and 2) efforts to assess the success of 
the upstream lighting program in selling efficient bulbs among hard-to-reach (HTR) 
customers.   

The primary research questions focus on the following topics: 

 What are the measurable drivers of efficient bulb saturation in homes? 

 What are the measurable drivers of efficient bulb purchases by households? 

 How are program bulb expenditures and savings distributed throughout the state? 

 How does the geographic distribution of program retail outlets influence leakage of 
program savings?  

 How successful has the program been in selling efficient bulbs through hard-to-reach 
channels? 

 
This report answers these research questions using three modeling approaches and one 
descriptive analysis in the sections that follow. In section 2, data from a survey of in-home 
lighting use is used to create models that describe socket saturation (the percentage of 
lighting sockets containing certain lighting technologies) of energy efficient (EE) light bulbs. In 
section 3, survey data from repeat household visits are used to model observed new EE bulb 
purchases made by a household over the course of a year. In both sections 2 and 3, the 
location of each household is used to estimate drive times to each of several lighting retail 
channels in order to estimate the influence of proximity to stores on EE lighting saturation and 
purchase behavior. Section 4 makes use of a dataset of consumer reported lighting 
purchases, incentivized through the use of a smartphone app, to create a model of the 
demographic variables that can explain EE bulb purchase behavior. Finally, section 5 uses 
the same consumer reported lighting purchase data to describe the comparative purchase 
patterns of EE bulbs through hard-to-reach (HTR) channels in MA and NY.   

1.2 FINDINGS 

In the saturation modeling work, drive time from a household to retail locations was not found 
to be a consistent predictor of in-home energy-efficient bulb socket saturation. In the 
preferred model reported in the main text of section 2 (Table 27), three demographic 
predictors are included: renter status, an education indicator, and the size of the home 
measured by number of rooms. The results show that renter status is associated with greater 
household saturation of CFL bulbs, but lower saturation of LED bulbs. Meanwhile, homes with 
a greater number of rooms have greater LED socket saturation, but lower CFL socket 
saturation. Households with at least one graduate of a four-year college have greater 
saturation rates of LED bulbs (but not a statistically significantly greater CFL saturation rate). 
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The preferred saturation model is recommended for use with the Top-Down Modeling work 
being done in MA. Figure 1 shows a distribution of LED bulbs around the state using the total 
program bulb count from 2016 as an example. Figures with bulb distributions are included in 
sections 2 and 3 for LED and CFL bulbs. 

Figure 1: Example LED Bulb Distribution from the Saturation Model

 

Additional saturation model forms that have been tested but not recommended for the Top-
Down work are nevertheless also useful for understanding the nature of efficient lighting 
distribution in the state. For example, in models in which the number of sockets in the 
household are included, LED saturation is found have a small but statistically significant 
positive association with the number of sockets, while CFL saturation has a statistically 
significant negative association of similar magnitude. Since larger homes generally have 
more sockets this effect is possibly an income effect, and this is similar to the effect found in 
models that include a low-income indicator variable included as a predictor. Additionally, 
models that include both MA and NY households allow for testing for differences in saturation 
rates between the states. In those models, MA households are found to have greater 
saturation rates compared to NY households—consistent with the findings of other studies 
which directly assess the efficacy of MA program intervention efforts.        

In the purchase modeling work that relies on observed changes in in-home lighting 
equipment, drive time from household to retail locations again was not found to be a 
consistent predictor of year-over-year new EE lighting purchases. Combined with the similar 
saturation modeling result, a finding of this work is that household proximity to retail outlets1 is 
likely not a key driver of EE bulb uptake. As the results from this modeling work are applied to 
top-down modeling efforts of MA programs, the results of a simplified version of the modeling 

                                                
1 Note that this includes large, program retailer outlets. 
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may be preferred due to the low overall predictive power of the drive time and other 
explanatory variables available. The model form presented in Table 6 can be used to 
generate estimates of program bulb share allocated to each MA Census tract, based on the 
demographic characteristics of those Census tracts, separately for LED and CFL bulbs (or 
jointly for all EE bulbs).     

In the purchase modeling work that relies on self-reported purchase data of lighting products, 
the results show that the store type from which a consumer purchases lighting products can 
be a useful predictor of selecting an EE bulb type. The model suggests that shoppers who 
report having purchased bulbs at home centers or club stores buy more LED and CFL bulbs 
compared to shoppers who do not, while shoppers who purchase bulbs at grocery stores 
purchase the fewest EE bulbs (though not statistically significantly fewer than the comparison 
category, discount stores). The data cannot show, however, if this is a causal effect, or if 
some other factor is associated with both the decision to buy lighting products at certain store 
types and the decision to buy EE lighting products.  

The self-reported lighting purchase data is also used to assess the effectiveness of MA 
programs in selling efficient bulbs in hard-to-reach retail channels. In comparison to the NY 
market, MA consumers buy more EE bulbs, and more EE bulbs are sold through hard-to-
reach channels, controlling for total population size. We conclude that this finding is 
consistent with the greater efforts of MA programs to reach populations served by these 
channels compared to NY.   

It is worth noting the relationship between drive time and straight-line distance. The two 
values are strongly correlated in the values generated in this analysis. Estimating straight-line 
distance is far more straightforward to estimate from a computational and data-preparation 
strand-point however. To the extent that proximity to retail locations is of interest to future 
work, it is likely that much of the relationship will be found using the easier to estimate 
straight-line distances. If a significant relationship is found with this measure, a subsequent 
more detailed analysis using drive times may then be warranted.    

1.3 STUDY LIMITATIONS  

The findings of this study are substantially limited by the evaluation team’s inability to capture 
effects of home-to-work commuting, modes of transportation other than driving (i.e., walking, 
biking, and public transportation), and regular non-lighting shopping patterns. This work uses 
drive time estimates from a household to retail locations as a proxy for retail availability. But it 
is not necessarily the case, nor even likely, that each purchase of a lighting product originates 
with the purchaser at their home and driving directly to the retail location. It is likely that 
lighting purchases are made on shopping trips with other, non-lighting, primary purposes; and 
that these trips may not originate from home but may start from a work location, a point 
convenient along a commuting route, or any number of other possible locations a resident 
may find herself. An analysis of total spending per shopping trip in which a lighting purchase 
was made (using the InfoScout data), for example, found that lighting expenditures were only 
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a small fraction of total expenditures on the trip—indicating that the lighting purchase was not 
necessarily the primary purpose for the excursion.2   

Another limitation of this work relates to the selection of the sample from which lighting 
purchase patterns are being inferred. In the in-home sample, on which results are reported in 
sections 2 and 3, the household occupants are aware that lighting technicians from an 
energy-efficiency evaluation firm are planning to visit their homes to catalogue their lighting 
equipment. It is possible that this knowledge would systematically change the average 
behavior of those occupants with respect to lighting purchase decision-making in a way that 
makes the sample different from the population of interest at large. However, that survey 
research effort annually recruits new households to the panel in order to compare the 
characteristics of new households to repeat visit households and finds that this effect is, at 
most, quite modest.3  

Similarly, the sample of the InfoScout data, reported in sections 4 and 5, may be generally 
more tech-savvy than other members of their demographic groups, and therefore more aware 
of the existence and benefits of advanced lighting technologies. They are also more highly 
educated than the Massachusetts populations, which we tried to account for through 
weighting. However, since we are comparing to other InfoScout data users in NY to draw 
conclusions about MA, it is reasonable to assume that any such bias is equivalent between 
the groups. So, while it remains possible that the InfoScout users are different from the 
population generally, the comparison is likely not biased.  

Since this work is being used, in part, to inform the top-down modeling efforts, the 
recommendation of which lighting distribution model to use in that work is constrained by the 
availability of data to extrapolate those findings across the state. For example, a finding that 
prior year (lagged) socket saturation for an efficient bulb type is a useful predictor of current 
year lighting purchases is not a result that can be applied to a state-wide model, absent a 
census on prior year socket saturation. In the purchase model of section 3, a 
recommendation is made for a simplified model that excludes prior year saturation for this 
reason. This does not preclude using these pieces of analysis to generate insights to better 
understand the distribution of lighting throughout the state, however.    

Finally, the results of this analysis include a considerable amount of uncertainty. The model 
forms that are have been selected retain relatively low overall predictive power, resulting in a 
correspondingly high degree of remaining unexplained variability in the distribution of lighting 
products. Additionally, as shown in Appendix D, extrapolating the model predictions across 
the state results in several out-of-range predictions that are adjusted for the purposes of input 
to other modeling exercises. As these results apply to those exercises, appropriate caution 
should be taken in the degree of sensitivity of those models to these inputs. 

                                                
2 See memo to the Massachusetts Energy Efficiency Program Administrators and EEAC Consultants 

“RLPNC: 16-3 Lighting Decision Making.” 
3 See report submitted to the Electric and Gas Program Administrators of Massachusetts on July 29, 

2016, “2015-16 Lighting Market Assessment Consumer Survey and On-site Saturation Study.” 
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1.4 CONCLUSIONS AND RECOMMENDATIONS  

This research suggests that the PAs’ upstream lighting program has been successful in 
spreading efficient lighting nearly evenly throughout the state, with no discernable differences 
attributable to proximity to different types of stores, albeit with a few small but significant 
differences by demographics. The very success of the program, with widespread cumulative 
effects,4 makes it difficult to detect predictors of efficient lighting saturation and sales.5 
Accordingly, one possible explanation could be that the program has influenced all retailers in 
the state; since most major lighting retailers have participated in the program at some point, 
the shelf stocking practices of other formerly-participating and non-participating stores may 
encourage efficient bulb purchases due to the wide footprint of the program on the MA 
lighting market.  Another possible alternative hypothesis is that there is substantial leakage of 
PA-supported efficient lighting to municipal utility territories that are in close proximity to PA 
territories. Further away, however, such leakage does not appear to be taking place: 
Households in New York, where there has been no upstream lighting program over the last 
several years, have lower levels of efficient bulb saturation and purchases than those in 
Massachusetts.6 This has important implications for MA program incentives that are 
distributed unevenly through the state (i.e., to retailers by service territory): households that 
are not in the territory of a program administrator that is subsidizing EE lighting are likely 
nevertheless sharing in the consumer benefits of those programs.In addition, the study found 
that hard-to-reach channels in Massachusetts – specifically targeted by the PAs as a means 
of reaching hard-to-reach households – have had more efficient lighting sales per household 
than the equivalent channels in New York.  

Conclusion 1: Drive time to retail stores does not have a discernable statistical effect on 
efficient lighting purchases or in-home efficient lighting saturation. Several modeling 
variations in which the form of the model, the construction of the dependent variable, and the 
construction of the drive time predictor variables were changed but resulted in either no 
statistical effect, or weak and directionally inconsistent statistical effects. This finding is not an 
assessment of the efficacy of program activities (indeed, models which include a pooled 
sample of MA and NY households find that MA households have statistically higher EE 
socket saturation).   

Conclusion 2: Some demographic factors have a small, but statistically significant, effect on 
efficient bulb purchases and saturation. LED and CFL bulb saturation is higher in MA 
households compared to NY households, renters have fewer LED bulbs installed but more 
CFL bulbs installed compared to non-renters, and homes with more lighting sockets have 
more LED bulbs but fewer CFL bulbs. Households in which at least one member is a 
graduate of a four-year college purchase more LED bulbs, and single family households 
purchase more CFL bulbs (compared to households in multifamily buildings).  

                                                
4 The effectiveness of the MA upstream lighting program has been reported in e.g., RLPNC 16-7: 
2016-17 Lighting Market Assessment Consumer Survey and On-site Saturation Study. See specifically, 
Figure 13. 
5 The same study, RLPNC 16-7, goes on to present evidence that the widespread effectiveness of the 
program is broadly distributed by socioeconomic demographics. See specifically section 2.2.3. Note 
that this study and that one are based on the same data collection efforts. 
6 Again, this is supported by findings in RLPNC 16-7. See specifically Figure 19 in that report. 
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Recommendation 1: Use the output of the saturation model based on demographic 
predictors, but excluding drive time, as an input to the top-down model. The results of the 
purchase model can be used to test this input’s sensitivity. 

Recommendation 2: Ignore PA service territory boundaries when considering the distribution 
of program-subsidized bulbs to households in the state since there is no evidence of an effect 
of retail proximity provided by estimates of drive-time from households to retail locations.  
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2. SATURATION MODELING 

This portion of the study reports findings from work to estimate the measurable drivers of 
energy efficient bulb saturation in homes, with a particular focus on the drive time from a 
household to various retail channels that sell lighting products. The findings are consistent 
with the preliminary scoping work completed prior to this study – that is, proximity to retail 
outlets is not a consistent statistically significant predictor of in-home efficient lighting 
saturation.7 There are demographic predictors that do show a relationship with in-home 
efficient lighting saturation, but the effect sizes are relatively small and do not explain a large 
fraction of the observed variation in efficient bulb saturation.     

2.1 IN-HOME LIGHTING SATURATION SURVEY DATA 

For the past few years, NMR has completed annual in-home surveys of lighting technology 
use in MA and NY. These surveys involve site visits by trained technicians who catalog the 
lighting technology used in the home by bulb type for each lighting socket in the home, as 
well as any bulbs held in storage. The most recent survey, conducted in late 2015 and early 
2016, involved 420 on-site assessments in MA, and 150 in NY (some of these households 
are excluded from this analysis due to participation in the direct install program at some point 
since 2014). The bulb counts from these surveys are used in this analysis to determine the 
saturation of efficient lighting in the homes defined as the number of installed bulbs that are 
energy efficient (CFL or LED technology-types) divided by the total number of sockets in the 
home. More detail about the data collection methodology of the in-home lighting surveys is 
available in the 2015-2016 Lighting Market Assessment Consumer Survey and On-site 
Saturation Study. Table 1 gives a brief description of the demographic explanatory variables 
included in the modeling. 

                                                
7 Memo from NMR Group, Inc., to Massachusetts PAs and EEAC Consultants dated March 26, 2016: 
“Re: Upstream Lighting Sales Distribution (RP&RNC 1)”. 

http://ma-eeac.org/wordpress/wp-content/uploads/MA-2015-16-Lighting-Market-Assessment-Final-Report-08August2016.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/MA-2015-16-Lighting-Market-Assessment-Final-Report-08August2016.pdf


  

2-2 

Lighting Distribution Modeling. May 4, 2017 

Table 1:  Demographic Variable Description 

Variable Description 

Single Family Home Binary variable indicating housing construction type 

Low Income Household Binary variable indicating LI-HEAP low-income status 

Mid Income Household Binary variable indicating mid-income status 

Renter Binary variable indicating tenancy status 

College Grad Binary variable indicating if at least one occupant of the household is a 
college graduate 

Urbanization Continuous variable indicating percentage of the household’s zip code 
that is considered urban, according to the 2010 US Census. 

Number of Rooms Count of the number of rooms in a household, top-coded limited at nine. 

Figures 2, 3, and 4 show the distribution of observed saturation levels in MA and NY 
households for all energy efficient bulbs, LED bulbs, and CFL bulbs, respectively. In these 
charts, the percent of observations is on the y-axis and the x-axis shows the proportion of 
sockets in a household with the specified efficient bulb type. The height of the bars indicates 
a percentage of households that are in that grouping of households with a similar proportion 
of observed socket saturation and the line is a smoothing curve overlay. 

Figure 2: Distribution of energy efficient bulb (LED+CFL) saturation values for NY and MA
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Figure 3: Distribution of LED bulb saturation values for NY and MA 

 

 

Figure 4: Distribution of CFL bulb saturation values for NY and MA 
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2.2 DRIVE TIME TO RETAIL CHANNEL DATA 

A database containing the addresses and type of about 11,000 stores in MA and NY (not 
including New York City) that are expected to sell lighting products was used to estimate drive 
times for each of the household survey participants to each of the several retail channels. 
Drive time, using road network GIS software, between household and retail outlet was 
estimated for each household to each store. The lowest drive time value, in minutes, for each 
household to a given store channel is included in the model. Several forms of this set of 
variables were included in the models (reported in Appendix B and C), including nearest store 
of channel, nearest store of channel and program-status, additional drive time to nearest 
program store of channel compared to non-program store of channel, and a restricted set of 
retail channels that include the largest fraction of total lighting sales. Table 2 shows the 
number of stores included in the database, by channel type and state. 

Table 2:  Store count by type 

Store Type MA NY Total Store Type Examples 

Bargain 85 160 245 
99 Cent Buy, Dollar Bazaar, Real 
Deals, Yankee Discount Sales 

Bodega 756 751 1,507 
Devita's Market, J & M Variety, 
Quezada Grocery 

Club 37 70 107 BJ’s Wholesale, Costco, Sam’s  Club 

Corner Drug 87 243 330 Holbrook Pharmacy, Jones Drug Store 

Discount 390 1,021 1,411 
Big Lots, Christmas Tree Shops, Dollar 
Tree, Grossman's, Ocean State 

Drugstore 735 1,167 1,902 CVS, Village Pharmacy, Walgreen's 

Ethnic 256 375 631 
Bravo Supermarket, H Mart, Nijiya 
Market, Super 88 

Furnishings 58 87 145 Bed, Bath & Beyond; Ikea; West Elm 

Grocery 255 539 794 Dover Quality Market, Harvest Coop 

Hardware 374 690 1,064 
ACE, Aubuchon Hardware, Tractor 
Supply, True Value 

Home Center 75 165 240 Home Base, Home Depot, Lowe’s 

Lighting & Electronics 191 143 334 
Batteries + Bulbs, Best Buy, lamp 
stores 

Mass Merchandise 124 199 323 Staples, Target, Wal-Mart 

Office Supply 73 98 171 Office Depot, Office Max 

Supermarket 567 1,156 1,723 
Hannaford, Market Basket, Price 
Chopper, Shaw’s, Stop & Shop 

Thrift 45 51 96 Goodwill, Savers 

TOTAL 4,108 6,915 11,023  

2.3 SATURATION MODELING RESULTS 

The preferred model results from this portion of the modeling effort are shown in Table 3. 
Appendix A shows results from several of the alternative modeling variants included in the 
work. In Table 27, the dependent variable is socket saturation measured as a proportion of 
household lighting sockets that have an installed bulb of either LED or CFL technology types. 
The table shows that the relationship between renter status and saturation flips between the 
two technology types: renter households have lower LED bulb socket saturation but higher 
CFL bulb socket saturation (with the result, by the definition of the “Renter” indicator, reversed 
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for owner-occupied households). Households with at least one college graduate have a 
higher fraction of LED bulb saturation, and a non-statistically significant increase in CFL 
saturation. Larger households, measured by the number of rooms in the home, have greater 
saturation of LED bulbs, but lower saturation of CFL bulbs.  

 

Table 3: Tobit model with EE, LED, or CFL socket saturation as the dependent variable. MA 
households only. 

 EE (LED+CFL) LED CFL 
Renter 0.0175 -0.0869* 0.0647* 
 (0.0339) (0.0317) (0.0315) 
College Grad 0.0164 0.0461* -0.0008 
 (0.0269) (0.0253) (0.0251) 
Number of Rooms -0.0137* 0.0151* -0.0159* 
 (0.0075) (0.0069) (0.0070) 
Constant 0.5575* -0.0886 0.4710* 
 (0.0627) (0.0588) (0.0584) 

N 487 487 487 
pseudo-R2 0.0568 0.1444 0.2717 

Standard errors in parentheses 
* p < 0.10 

Table 23 through Table 52 in Appendix A report regression results from several additional 
model forms for the saturation modeling. Included in these results are a variety of models that 
incorporate drive times from households to lighting retail locations. These include models that 
differentiate program and non-program retail locations by channel, models that measure the 
additional drive time to program locations compared to non-program locations by channel, 
and models that measure the drive time to any retail location by channel. Functional forms of 
the models also vary: the results include linear, tobit, and probit models. Construction of the 
dependent variable can be either socket saturation for either type of energy efficient bulb, or 
socket saturation of one bulb technology type alone. Some models restrict observations to 
only MA or NY households, while others include all households with an indicator variable 
included as a predictor variable. Additionally, the included demographic predictors in the 
models vary as well. Since the number of models is a multiplicative product of these variants, 
not all permutations are reported despite the extensive set of results included in the appendix. 
The preferred model reported above does not include a set of drive time predictors because 
they were not found to be consistently significant.  

Included among the supplemental models shown in Appendix A are several non-drive-time 
related variables that are not included in the model presented above. For example, since the 
model presented in Table 27 is for the MA sample only, models which pool the MA and NY 
samples can include an indicator variable for MA households. Those models show a positive 
and statistically significant effect on household efficient lighting saturation for MA households 
compared to NY households. Socket count is included in several of the models tested but 
does not show directional consistency among the models.    

Figure 5 and Figure 6 show predicted saturation rates by Census tract for LED and CFL bulbs 
respectively. Appendix D provides additional detail on the translation of the model results to 
the tract-by-tract allocation of bulbs. 
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Figure 5: LED Saturation Model Extrapolated by Census Tract in MA 
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Figure 6: CFL Saturation Model Extrapolated by Census Tract in MA 
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3. PURCHASE MODELING USING THE IN-HOME LIGHTING 
SURVEY  

This section reports findings from the analysis of recent efficient lighting purchases made by 
participants in the in-home lighting survey. Consistent with the results described in the 
saturation modeling, drive time to retail outlets does not appear to be a useful predictor of the 
distribution of new efficient bulb purchases.   

3.1 IN-HOME LIGHTING CUSTOMER SURVEY DATA 

As described in the saturation section above, NMR completed in-home surveys of lighting 
technology use in both MA and NY. To analyze lighting purchase patterns, this work makes 
use of the repeat in-home surveys completed in MA and NY. These surveys involved site 
visits by trained technicians who cataloged the lighting technology used in the home by bulb 
type for each lighting socket in the home, as well as any bulbs held in storage. All bulbs in the 
home were marked by the technician at the time of the site visit; any unmarked bulbs at the 
time of the next visit could then be assumed to be newly acquired. In MA, site visits were 
completed in 2013, 2014, 2015, and 2016. As a result, data for panel (repeat) visit 
households from which new bulb purchases can be inferred are available for 2014, 2015, and 
2016. In NY, in-home surveys were conducted in 2015 and 2016, resulting in panel purchase 
information available for 2016. For all new bulb purchases found during the in-home surveys, 
the resident respondent is asked the name of the store from which the new bulbs were 
purchased. These store names are used to estimate the locations, and drive times, for new 
bulb purchases by the household in the models reported below.  

Table 4 reports the number of households included in the resulting dataset, as well as the 
average lighting count values, after removing from the panel those households that had 
participated in an in-home installation program. Since bulbs that are held in storage by the 
household are also recorded, the total number of bulbs in a household is also a valid field 
separate from the number of sockets or installed bulbs. Table 5 gives a brief description of 
some of the demographic variables used in the modeling.8 Some of the models reported also 
include bulb sales price variables, which are average prices per bulb as experienced by the 
consumer (program incentives included, if applicable) by state, year, and technology type.   

                                                
8 More detail about the data collection methodology of the in-home lighting surveys is available in the 
2015-2016 Lighting Market Assessment Consumer Survey and On-site Saturation Study. 

http://ma-eeac.org/wordpress/wp-content/uploads/MA-2015-16-Lighting-Market-Assessment-Final-Report-08August2016.pdf
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Table 4: Lighting Panel Data Count Values 

Source 
Number of 

Households 

Average 
Sockets per 
Household 

Average 
Bulbs per 

Household 

Average Number of 
New EE Bulbs per 

Household 

MA 2014 103 54 80 5.9 

MA 2015 188 52 74 3.0 

MA 2016 246 55 83 4.0 

NY 2016 85 70 104 3.7 

Total 622 56 83 4.0 

 

Table 5: Demographic Variable Description 

Variable Description 

Single Family Home Binary variable indicating housing construction type 

Low Income Household Binary variable indicating low-income status as defined by 
LIHEAP classification 

Middle Income Household Binary variable indicating middle-income status defined by a 
household income less than $150k/year, and not classified as 
low-income by LIHEAP classification. 

Renter Binary variable indicating tenancy status 

College Grad Binary variable indicating if at least one occupant of the 
household is a college graduate 

Urbanization Continuous variable indicating percentage of the household’s zip 
code that is considered urban, according to the 2010 US Census. 

Figure 7, Figure 8, and Figure 9 show the distribution of new bulb purchases for each of the 
panel sources. The main characteristic of these plots is the large number of observations at 
the zero value—these represent the proportion of households that did not make a purchase of 
that bulb type in the year prior to the in-home visit. For households that did make a purchase, 
the range in values spans from one to 59. These distributions show a median value for each 
of the plots that is below the mean value (i.e., high positive skewness). In the figures, the y-
axis represents the fraction of households in the sample. The x-axis represents the number of 
bulbs purchased by the household in the year between in-home survey visits 
(RecentEEcount). 
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Figure 7: Histogram of energy efficient bulb (LED+CFL) household purchase counts by source 

 

 

Figure 8: Histogram of LED bulb household purchase counts by source 
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Figure 9: Histogram of CFL bulb household purchase counts by source 

 

 

3.2 DRIVE TIME TO RETAIL CHANNEL DATA 

The same retail channel database was used in this analysis to estimate drive times from 
households to retail locations as in the saturation modeling work. Table 2 in the saturation 
section above shows the count, by retail channel type, of stores included in the analysis. Also 
as in the saturation analysis, the same method for estimating drive times from households to 
retail locations using GIS road network software was used. 

3.3 PURCHASE MODELING RESULTS 

The preferred model results for use in modeling efforts external to the current scope of work 
are shown in Table 6. This relatively simple model form is the result of a stepwise model 
selection approach in which the available demographic predictors were excluded one-by-one 
(with an exclusion criterion of p>0.2). The resulting model has the two significant predictors in 
the LED purchase model and the one significant predictor in the CFL purchase model: the 
models below include all three predictors in both models. Table 7 repeats this model but 
includes lagged socket saturation as a predictor. In this variable, the observed fraction of 
sockets in the household filled with bulbs of the given technology type in the previous year is 
used to predict purchases of that technology type in the current year (i.e., the LED model 
includes lagged LED saturation while the CFL model includes lagged CFL saturation). A 
household’s prior year socket saturation for the technology type is found to be a statistically 
significant predictor of new bulb purchases of that type. Appendix B reports results from 
several of the additional modeling variants tested as a part of this work. Many of these 
variants include drive time variables to explain the effect of household proximity to retail 
locations on efficient lighting purchases.  
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Table 8 reports results of tests of the joint significance of drive time variables for several 
model implementations. There are three constructions of the drive time variables included in 
the table. The first, “drive time to nearest of category,” is a set of drive time variables that 
represent the drive time, in minutes, from the household to the nearest location for each of 
the several retail channels, regardless of program/non-program distinction of the retail 
channel.  The second group of drive time variables is “drive time to nearest program store of 
category and drive time to nearest non-program store of category.” These models include a 
set of drive time variables that estimate the drive time from the household to the nearest 
location of each channel type separately for program and non-program stores (resulting in 
nearly twice as many total drive time variables). The third set of models includes drive time 
variables constructed as the difference between the drive time to a program store and a non-
program store, for each retail channel type. This represents the additional drive time required 
for a household to reach a program store in a given retail channel in comparison to a non-
program location (this value can be negative if the household is nearer to a program store 
than a non-program store for a retail channel type). Each set of drive time predictors is used 
in models for each year of purchase data and for each purchase of any EE-bulb, LED bulbs, 
or CFL bulbs. In no case for any of the years of data do drive time predictors jointly provide 
statistically significant explanatory power to both the LED and CFL models. In the models that 
do show joint significance among the drive time predictors, the same predictors (i.e., store 
types) are not consistently significant, nor are they directionally consistent with intuitive 
expectations: several show that proximity to retail locations is associated with lower 
household EE bulb purchase rates. The inconsistency of the individual predictors coupled 
with the directionally counter-intuitive effects of those that are individually significant supports 
the conclusion that these statistically significant findings are likely spurious, and not 
representative of a causal relationship. 

There are also several proxies for household size in the models included in the appendix. 
These include socket count, number of bedrooms in the home, and total number of rooms in 
the home. In some of the models, socket count was a statistically significant predictor of EE 
purchases, though not consistently across models. Measuring household size by bedrooms 
or total rooms is a preferable approach for application to the top-down modeling effort since 
these values are also available in the Census data, to which these estimates would be 
applied—however, neither of those measures was found contribute statistically to these 
lighting distribution models.  

Table 6: OLS Model of Demographic Predictors of Efficient Bulb Purchases in MA, 2016 

 LED CFL 
Single Family Household 0.479 1.301* 
 (0.993) (0.557) 
Renter -2.942* 0.324 
 (0.972) (0.545) 
College Grad 1.993* 0.389 
 (0.884) (0.496) 
Constant 1.778 0.136 
 1.128 (0.633) 

N 240 240 
Adjusted R2 0.070 0.016 

Standard errors in parentheses 
* p < 0.10 
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Table 7: OLS Model of Demographic Predictors of Efficient Bulb Purchases in MA, 2016 
Including Lagged Saturation 

 LED CFL 
Single Family Household 0.433 1.247* 
 (0.991) (0.558) 
Renter -2.659* 0.178 
 (0.980) (0.552) 
College Grad 1.985* 0.419 
 (0.884) (0.497) 
Lagged Saturation 7.566* 1.508* 
 (3.806) (0.865) 
Constant 1.350 -0.402 
 (1.147) (0.708) 

N 239 239 
Adjusted R2 0.081 0.040 

Standard errors in parentheses 
* p < 0.10 

 

Table 8: Tests of Joint Significance (F-test) For Drive Time Variables 

Sample EE (LED+CFL) LED CFL 

 Drive time to Nearest of Category 

MA 2014 
0.67 0.63 0.58 

(0.8154) (0.8513) (0.8890) 

MA 2015 
1.1 0.48 1.48 

(0.3574) (0.9550) (0.1142) 

MA 2016 
1.48 1.5 0.89 

(0.1089) (0.1034) (0.5762) 

NY 2016 
0.87 1.08 0.53 

(0.6048) (0.3964) (0.9179) 

 Drive time to Nearest Program Store of Category 
and to Nearest Non-Program Store of Category 

MA 2014 
0.88 0.9 0.89 

(0.6408) (0.6098) (0.6352) 

MA 2015 
1.35 0.65 1.68 

(0.124) (0.9176) (0.0237) 

MA 2016 
1.3 1.27 1.13 

(0.1502) (0.1735) (0.309) 

 Additional Drive time to Nearest Program Store of 
Category 

MA 2014 
0.44 0.99 0.69 

(0.9561) (0.471) (0.7746) 

MA 2015 
1.68 0.59 1.95 

(0.066) (0.8695) (0.0252) 

MA 2016 
1.79 1.64 1.2 

(0.0421) (0.0707) (0.2777) 
p value in parentheses 
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Figure 10 and Figure 11 show the results of the purchase model shown in Table 6 for LED 
and CFL bulbs, respectively. See Appendix D for details on the translation of the model 
results into tract-by-tract bulb allocations. 

 

Figure 10: LED Purchase Model Extrapolated to Census Tracts in MA 2016
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Figure 11: CFL Purchase Model Extrapolated to Census Tracts in MA 2016
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4. PURCHASE MODELING USING THE INFOSCOUT DATA 

This section reports results from the modeling of lighting purchases in the consumer purchase 
data collected by InfoScout. This portion of the work complements the other purchase 
modeling (Section 3) by utilizing a separate dataset while still focusing on estimating the 
measurable factors that are predictive of efficient bulb purchases by consumers. These 
findings show that store type is a useful predictor of efficient lighting purchases, conditional 
on a lighting purchase being made. 

4.1 DATA DESCRIPTION 

The data for this analysis is sourced from a database of lighting purchases by InfoScout 
participants in MA and NY. InfoScout maintains a panel of consumers who are incentivized to 
scan receipts from all retail purchases they make using one of several smartphone apps. The 
data included in this analysis are purchases made by InfoScout panel participants that include 
a lighting purchase, as well as some of their demographic characteristics. These data include 
information allowing identification of the technology type of the bulb (LED, CFL, incandescent, 
etc.), the pack size of the unit purchased, and the number of such units purchased for each 
purchase event. Each consumer in the InfoScout database is assigned a unique identification 
number so that the sum of all lighting purchases made over time can be calculated for each 
individual. The purchase data included in this analysis spans a period of one year, from 
August 24, 2015, through August 21, 2016.   

Table 9 presents some summary statistics characterizing the data set by the number of 
unique purchase events included and the total number of bulbs purchased, by technology, 
and for the whole data set or just MA. Table 10 shows average number of bulbs purchased 
per user over the entire period of the sample. The number of EE bulbs purchased by MA 
members of the InfoScout Sample, about 3.49, is comparable to the number of EE bulbs 
purchased per household presented in Table 4 based on the NMR in-home lighting survey 
(3.0 and 4.0 in MA for 2015 and 2016, respectively). 

Table 9: Summary of Unweighted Bulb Purchase Data from the InfoScout Dataset 

 Total EE Bulbs LED CFL Non EE Bulbs9 Incandescent Halogen 

Purchase Events 3,325 1,178 622 556 2,147 1,132 1,013 

Total Number of 
Bulbs Bought 

11,847 4,245 2,141 2,104 7,602 3,882 3,717 

Total Number of 
Bulbs Bought in MA 

2,764 1,300 583 717 1,464 796 666 

Table 10: Summary of Unweighted Bulb Purchases per Bulb Purchasing User Across One-Year 
of InfoScout Observation 

 All Bulbs EE Bulbs LED Bulbs CFL Bulbs 

Full Sample  7.78 2.79 1.41 1.38 

MA-only  7.43 3.49 1.57 1.93 

NY-only  7.90 2.56 1.35 1.21 

                                                
9 Non EE bulbs are greater than the sum of the three component types by two because there are two 

additional bulbs in the dataset (one high-pressure sodium and one metal halide) that did not warrant a 
separate column. 
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Bulb sales are scaled by population weights, which are created to match the demographic 
distribution of the InfoScout panel to the population of MA and NY (excluding NYC and Long 
Island) according to educational attainment in the population. Table 11 shows counts of 
panelists in the InfoScout dataset10 by state and education level, the population weight 
applied to those survey counts, and the total population size weighted by education. 

Table 11: Population Weights Applied to InfoScout Sample 

 
Education Level 

InfoScout 
Panelist 

Count 

Population 
Weighting 

Factor 

Population 
Size 

M
a
s
s
a
c
h
u
s
e
tt
s
 Less than high school 11 64,005       707,896  

High School/GED 104 16,600    1,731,053  

Some College or university 175 7,754    1,353,729  

2-year College Degree 78 5,726       447,814  

4-year College Degree 268 5,426    1,453,152  

Graduate Degree 154 6,569    1,011,943  
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) Less than high school 65 33,343    2,164,884  

High School/GED 686 8,344    5,722,401  

Some College or university 860 5,099    4,386,763  

2-year College Degree 519 3,497    1,816,425  

4-year College Degree 1213 2,634    3,195,551  

Graduate Degree 714 3,342    2,387,150  

Table 12 reports weighted sales values implied by the dataset by state, technology type, and 
store channel. Note that the store channel definitions used in the InfoScout dataset are not 
necessarily identical to the store channel definitions used in the retail channel database 
described in the earlier sections for saturation modeling and non-InfoScout purchase 
modeling. More information about the demographic characteristics of the InfoScout sample 
can be found in the memo addressed to the Massachusetts Energy Efficiency Program 
Administrators and EEAC Consultants titled “RLPNC: 16-3 Lighting Decision Making”.   

 

                                                
10 The weighting scheme used is based on the characteristics of the full InfoScout panel, not every 

member of which appears as a bulb purchaser in the year of observation. Since there is not an 
available reference population distribution for bulb purchasers and we therefore cannot weight the 
bulb buying sample to that sub-population, we instead rely on the population distribution overall 
(using the Census’ American Community Survey) as the reference to scale the full InfoScout sample.  
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Table 12: Weighted Sales Data from the InfoScout Dataset; by State, Technology-Type, and 
Store-Channel 

MA Lighting Sales 

Store Channel Total Sales EE Bulbs LED CFL Non-EE Bulbs Incandescent Halogen Other 

Discount 755,036  132,712  0  132,712  622,324  337,868  284,456  0  

Drug Store 333,324  179,904  16,600  163,304  153,420  43,408  110,012  0  

Grocery 877,378  127,013  29,831  97,182  750,365  493,024  257,341  0  

Hardware 22,026  0  0  0  22,026  16,600  5,426  0  

Home Improvement 10,423,885  5,755,182  3,406,504  2,348,678  4,668,703  2,703,058  1,965,645  0  

Lighting and Electronics 5,426  5,426  5,426  0  0  0  0  0  

Mass Merchandise 8,724,729  3,326,783  1,578,035  1,748,748  5,397,946  2,962,145  2,402,601  33,200  

Membership Club 1,852,834  1,454,434  971,846  482,588  398,400  0  398,400  0  

Online 710,234  376,848  270,484  106,364  333,386  217,112  116,274  0  

Other 0  0  0  0  0  0  0  0  

Total 23,704,872  11,358,302  6,278,726  5,079,576  12,346,570  6,773,215  5,540,155  33,200  

NY (excluding NYC and Long Island) Lighting Sales 

Store Channel Total Sales EE Bulbs LED CFL Non-EE Bulbs Incandescent Halogen Other 

Discount 2,783,407  211,220  95,279  115,941  2,572,187  1,947,299  624,888  0  

Drug Store 1,285,904  567,439  29,482  537,957  718,465  160,809  557,656  0  

Grocery 1,271,242  179,149  85,453  93,696  1,092,093  474,814  617,279  0  

Hardware 106,812  6,684  0  6,684  100,128  0  100,128  0  

Home Improvement 14,768,881  6,084,227  4,441,342  1,642,885  8,684,654  4,751,370  3,924,940  8,344  

Lighting and Electronics 0  0  0  0  0  0  0  0  

Mass Merchandise 23,158,406  5,467,968  2,123,678  3,344,290  17,690,438  8,922,761  8,767,677  0  

Membership Club 1,750,941  1,671,615  483,461  1,188,154  79,326  0  79,326  0  

Online 519,120  437,316  382,292  55,024  81,804  46,656  35,148  0  

Other 27,307  8,344  0  8,344  18,963  8,765  10,198  0  

Total 45,672,020  14,633,962  7,640,987  6,992,975  31,038,058  16,312,474  14,717,240  8,344  

Total (MA & NY, excluding NYC and Long Island) Lighting Sales 

Store Channel Total Sales EE Bulbs LED CFL Non-EE Bulbs Incandescent Halogen Other 

Discount 3,538,443  343,932  95,279  248,653  3,194,511  2,285,167  909,344  0  

Drug Store 1,619,228  747,343  46,082  701,261  871,885  204,217  667,668  0  

Grocery 2,148,620  306,162  115,284  190,878  1,842,458  967,838  874,620  0  

Hardware 128,838  6,684  0  6,684  122,154  16,600  105,554  0  

Home Improvement 25,192,766  11,839,409  7,847,846  3,991,563  13,353,357  7,454,428  5,890,585  8,344  

Lighting and Electronics 5,426  5,426  5,426  0  0  0  0  0  

Mass Merchandise 31,883,135  8,794,751  3,701,713  5,093,038  23,088,384  11,884,906  11,170,278  33,200  

Membership Club 3,603,775  3,126,049  1,455,307  1,670,742  477,726  0  477,726  0  

Online 1,229,354  814,164  652,776  161,388  415,190  263,768  151,422  0  

Other 27,307  8,344  0  8,344  18,963  8,765  10,198  0  

Total 69,376,892  25,992,264  13,919,713  12,072,551  43,384,628  23,085,689  20,257,395  41,544  
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4.2 RESULTS 

Table 13 presents results of the model using the InfoScout purchase data in which the 
dependent variable is the total number of bulbs purchased by each user in the sample over 
the course of the year of observations. This model is estimated separately for all EE bulb 
purchases, or just LED or CFL bulb purchases, as indicated in the column header. 
Independent predictors used in the model are a series of indicator variables for demographic 
characteristics of the members of the sample, and for the store channels from which they 
reported making lighting purchases. The form of the model is a zero-inflated negative 
binomial (ZINB), which employs a two-stage approach to estimating the effect of each 
independent variable. In the first stage, the model uses the included predictors to estimate the 
probability of the dependent variable being a zero. The second stage estimates the marginal 
effect of the predictor on non-zero values of the dependent variable. The model suggests that 
shoppers who report having purchased bulbs at home centers or club stores buy more LED 
and CFL bulbs compared to shoppers who do not, while shoppers who purchase bulbs at 
grocery stores purchase the fewest EE bulbs (though not statistically significantly fewer than 
the comparison category, discount stores). The model also indicates that MA participants in 
the InfoScout data buy more CFL bulbs and more EE bulbs overall (the coefficient for LED 
bulbs is positive, but not statistically significant). Results from additional model forms are 
reported in Appendix C.  

 

 
Table 13:  Zero-Inflated Negative Binomial Regression Model using Count of EE Bulb Purchases 

per User as Dependent Variable 

Model 
Stage 

Demographic 
Category 

Indicator 
Variable 

EE LED CFL 
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$20k to $40k 0.5510* 0.5473 0.8923* 
 (0.3146) (0.4960) (0.4383) 
$40k to $60k 0.0911 0.0009 0.3537 
 (0.2737) (0.4570) (0.3520) 
$60k to $80k 0.2428 0.5547 0.1455 
 (0.3063) (0.5958) (0.3526) 
$80k to $100k 0.0175 -0.1976 0.3404 
 (0.3004) (0.4889) (0.3977) 
$100 to $125k 0.1664 -0.0417 0.5176 
 (0.3049) (0.5322) (0.3723) 
$125k and up 0.2286 0.2691 0.6582 
 (0.3147) (0.6049) (0.4338) 
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Asian -0.2719 -0.6011 -0.4422 
 (0.2424) (0.3835) (0.4441) 
Black 0.3005 -0.6768 0.5040 
 (0.3384) (0.4888) (0.3553) 
Hispanic / Latino 0.0872 0.5875 -0.9196* 
 (0.3614) (0.4809) (0.3648) 
Other -0.5069* -1.4627* 0.0469 
 (0.2682) (0.5104) (0.4590) 

E
d
u
c
a
ti
o

n
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s

o
n
 t
o

 N
o
 

C
o
lle

g
e
) Some College 0.1734 0.3907 0.2264 

 (0.1663) (0.2545) (0.2185) 
College Degree 0.1385 0.1075 0.2538 
 (0.1680) (0.2402) (0.2031) 
Graduate School 0.1875 -0.0275 0.2937 
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Model 
Stage 

Demographic 
Category 

Indicator 
Variable 

EE LED CFL 
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25 to 34 0.0172 -0.7023 -0.2991 
 (0.2450) (0.8159) (0.4140) 
35 to 44 0.0770 -0.7358 -0.0993 
 (0.2515) (0.7769) (0.4099) 
45 to 54 -0.0109 -0.8708 -0.3548 
 (0.2733) (0.7986) (0.4363) 
55 to 64 0.2809 -0.3689 -0.3687 
 (0.2839) (0.7680) (0.4748) 
65 and up -0.1779 -0.7014 -0.5450 
 (0.3364) (0.9758) (0.5549) 
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Two 0.0633 0.1265 -0.0227 
 (0.2280) (0.4214) (0.2742) 
Three 0.2112 0.1717 0.1704 
 (0.2350) (0.4128) (0.2511) 
Four 0.3815 0.1363 0.2051 
 (0.2389) (0.3917) (0.2538) 
Five and up 0.3437 0.3629 -0.0575 
 (0.2527) (0.3991) (0.3150) 
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 Drug 0.0913 0.6683 -0.2810 
 (0.1730) (0.4499) (0.2459) 
Grocery -0.1950 -0.1761 -0.1557 
 (0.2292) (0.3957) (0.2770) 
Home 0.8219* 0.4733* 0.7422* 
 (0.1704) (0.2742) (0.2344) 
Mass 0.5246* 0.0911 0.6123* 
 (0.1629) (0.2392) (0.1774) 
Club 1.5762* 1.2099* 1.3536* 
 (0.1710) (0.3824) (0.3102) 
Other 0.7941* 0.8642* -0.4550 
 (0.2519) (0.4027) (0.6938) 

 MA Indicator 0.3205* 0.2710 0.5276* 
  (0.1469) (0.2311) (0.2146) 
 Constant -0.1527 0.6301 -0.1320 
  (0.3855) (0.9658) (0.5510) 
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$20k to $40k 0.8486 1.0536 0.7713 
 (0.7854) (0.8548) (0.7004) 
$40k to $60k 0.4206 0.0865 0.5319 
 (0.7718) (0.7800) (0.6520) 
$60k to $80k 0.5196 0.2308 0.7527 
 (0.7852) (1.0861) (0.6392) 
$80k to $100k -0.0040 -0.6706 0.5970 
 (0.8402) (0.8851) (0.6920) 
$100 to $125k 0.3169 -0.8905 1.0219 
 (0.7870) (0.9727) (0.6918) 
$125k and up 0.3295 -0.1739 1.0276 
 (0.8450) (1.2117) (0.7668) 
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Asian -41.0195* -2.7051 -1.1164 
 (1.2732) (2.3131) (0.8483) 
Black -0.1088 -0.5164 -0.4828 
 (0.7644) (1.1320) (0.5920) 
Hispanic / Latino -1.5665* -0.5032 -1.6692 
 (0.9315) (0.5445) (1.1361) 
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Model 
Stage 

Demographic 
Category 

Indicator 
Variable 

EE LED CFL 

Other -0.0351 -25.2745* 0.1631 
 (0.9016) (1.5189) (0.6145) 
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a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 N

o
 

C
o
lle

g
e
) 

Some College 0.3417 0.9519 -0.0579 
 (0.3317) (0.5963) (0.2989) 
College Degree 0.2025 0.5941 -0.2248 
 (0.3411) (0.4293) (0.2924) 
Graduate School 0.0459 0.7251 -0.4623 
 (0.4412) (0.4691) (0.3709) 

A
g
e
 G

ro
u
p
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 1

8
 t
o
 

2
4
) 

25 to 34 -0.5804 -1.7655* -0.6558 
 (0.7245) (0.8931) (0.6110) 
35 to 44 -0.4640 -1.8933* -0.4145 
 (0.7240) (1.1478) (0.5814) 
45 to 54 -0.2700 -1.8312 -0.3904 
 (0.7774) (1.1508) (0.6136) 
55 to 64 0.4235 -0.8373 -0.0377 
 (0.7823) (0.9405) (0.6627) 
65 and up -0.7542 -2.5391* -0.0995 
 (0.9832) (1.3671) (0.7846) 

H
o
u
s
e
h

o
ld

 S
iz

e
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

O
n
e
) 

Two -0.3756 -0.6879 -0.1000 
 (0.4961) (0.5808) (0.4366) 
Three 0.0783 -0.1550 -0.0886 
 (0.5036) (0.5671) (0.4427) 
Four 0.0986 -0.5176 -0.0747 
 (0.4868) (0.7029) (0.4416) 
Five and up -0.4783 -1.0717 -0.5580 
 (0.5620) (0.8371) (0.5326) 

S
to

re
 C

h
a

n
n
e

l 
In

d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 D

is
c
o
u
n
t)

 Drug -25.4769* 0.6288 -34.2398* 
 (1.0375) (0.7493) (1.1393) 
Grocery -0.1526 0.1680 -0.3709 
 (0.4442) (0.6304) (0.3244) 
Home -1.3150* -2.6257* -0.3611 
 (0.3828) (1.3858) (0.2699) 
Mass -0.8356* -1.4311 -0.6104* 
 (0.3591) (1.0643) (0.2629) 
Club -2.9485* -2.4390* -1.8723* 
 (0.8424) (1.1213) (0.5897) 
Other -42.6702* -46.3898* -1.9452 
 (0.9585) (1.8430) (2.2783) 

 MA 0.7514* 0.8791* 0.5157* 
  (0.2711) (0.4805) (0.2715) 
 Constant 0.4250 3.4450* 1.2754 
  (1.0064) (1.4482) (0.9002) 

  N 1566 387 1179 
  ln(alpha) 0.2047 1.0496* 0.1122 
   (0.1381) (0.3438) (0.3732) 

Standard errors in parentheses 
* p < 0.10 
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5. ANALYSIS OF SALES IN HARD-TO-REACH CHANNELS 

This section reports results of a descriptive analysis of sales from retail channels that serve 
hard-to-reach (HTR, defined below) populations from the InfoScout dataset. The results show 
that despite having lower total bulbs sales per capita in HTR channels compared to NY, MA 
has greater per capita sales of energy efficient (EE) bulbs through those channels. These two 
findings are consistent with one another, as purchases of energy-efficient bulbs, because 
they last longer, will lead to fewer overall bulb purchases in later years. 

5.1 DESCRIPTIVE FINDINGS 

As described in the previous section, bulb sales are scaled by population weights (see Table 
11). The analysis presented focuses on a comparison of all efficient bulbs (LED and CFL 
together) in HTR channels. Since there were no LED bulb sales observed from the HTR 
channel in the InfoScout sample (see Table 19) a comparison separately for each technology 
type is not possible using this data set. HTR is a program designation created by the MA PAs 
and their implementers and applied to certain retail outlets. Since there are no program stores 
in NY, there can be no HTR stores in NY—though the retail channels that are considered 
HTR in MA certainly exist in NY. HTR stores in MA are so designated based on a variety of 
factors, with the most important being retail channel, and the second being classification as 
an independent or ethnic grocery or convenience store. Five retail channels have HTR 
program designation:  

 Ethnic (e.g., Asian, Latino grocers such as H-Mart or Super 88) 

 Thrift (e.g., Goodwill, Salvation Army) 

 Bargain (e.g., single location “Dollar” stores) 

 Bodega (e.g., small local grocery or convenience stores often targeting Latino, 
Brazilian, or Caribbean communities) 

 Discount (e.g., Big Lots, Ocean State Job Lot, chain “Dollar” stores).  

The assumption behind this definition is that a large portion of the clientele in these channels 
or store types have lower levels of education and income, identify as a racial or ethnic 
minority, and/or have limited English skills. The MA HTR program includes more than 80 
percent of the individual stores within these channels (that is, of the stores in these HTR-
channels, more than 80 percent of the individual locations are designated HTR-stores).  

The InfoScout dataset does not include any recorded lighting sales at the first four channels 
(ethnic, thrift, bargain, or bodega), but does include sales in both MA and NY for discount 
stores. Therefore, sales of bulbs through discount stores is used as a proxy for making the 
comparison of sales to HTR populations between MA and NY.11 To make the comparison 
consistent between the states, all discount stores in MA (whether program or non-program) 
are considered HTR for the purpose of making an apples-to-apples comparison to NY. 

                                                
11 The InfoScout data set only captured 16 program bulb sales in MA at HTR stores making it 
necessary for the team to develop a proxy HTR sample in order to provide a meaningful analysis of 
purchases.  
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Table 14 shows total weighted bulb sales for MA and NY in both the HTR proxy channel and 
non-HTR channels. Table 15 scales these values per 1,000 per capita to compare sales rates 
between the two states. This second table shows that there are slightly more per capita bulb 
sales in the HTR channels in NY than MA, despite greater per capita sales overall in MA. 

Table 14: Total Weighted Implied Bulb Sales from InfoScout Data 

 
Not HTR HTR Total 

MA 22,949,836 755,036 23,704,872 

NY 42,888,613 2,783,407 45,672,020 

Total 65,838,449 3,538,443 69,376,892 

 

Table 15: Implied Weighted Bulb Sales per 1,000 Population from InfoScout Data  

 
Not HTR HTR Total 

MA        3,422          113         3,535  

NY        2,180          141         2,322  

Total        2,496          134         2,630  

Table 16 shows total energy efficient (EE, defined as LED or CFL technology types) bulb 
sales, as implied by the population weights, for MA and NY in the HTR and non-HTR 
channels. Table 17 again scales these values per 1,000 capita. This shows substantially 
higher EE bulb sales per capita in MA compared to NY overall, including greater EE bulb 
sales per capita in the HTR channel.    

Table 16: Total Weighted Implied EE Bulb Sales from InfoScout Data  

 
Not HTR HTR Total 

MA 11,225,590  132,712  11,358,302  

NY 14,422,742  211,220  14,633,962  

Total 25,648,332  343,932  25,992,264  

 

Table 17: Weighted Implied EE Bulb Sales per 1,000 Population from InfoScout Data  

 
Not HTR HTR Total 

MA 1,674  20  1,694  

NY 733  11  744  

Total 972  13  985  

Table 18 shows the market share of EE bulbs for state and HTR channel combinations (Table 
16 divided by Table 14). As in the previous table, this table shows that the market share of EE 
bulbs in the HTR channel is much higher in MA compared to NY. 
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Table 18: Market Share for EE bulbs in State and Channel  

 
Not HTR HTR Total 

MA 49% 18% 48% 

NY 34% 8% 32% 

Total 39% 10% 37% 

Table 19 through Table 22 repeat Table 16 and Table 17 separately for each of LED and CFL 
bulbs. Note that the InfoScout data did not record any observations of LED sales in HTR 
channels.   

Table 19: Weighted Implied LED Bulb Sales from InfoScout Data 

 

Not HTR HTR Total 

MA 6,278,726  0  6,278,726  

NY 7,545,708  95,279  7,640,987  

Total 13,824,434  95,279  13,919,713  

 

Table 20: Weighted Implied LED Bulb Sales per 1,000 Population from InfoScout Data 

 

Not HTR HTR Total 

MA 936  0  936  

NY 384  5  388  

Total 524  4  528  

 

Table 21: Weighted Implied CFL Bulb Sales from InfoScout Data 

 

Not HTR HTR Total 

MA 4,946,864  132,712  5,079,576  

NY 6,877,034  115,941  6,992,975  

Total 11,823,898  248,653  12,072,551  

 

Table 22: Weighted Implied CFL Bulb Sales per 1,000 Population from InfoScout Data 

 

Not HTR HTR Total 

MA 738  20  758  

NY 350  6  355  

Total 448  9  458  
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APPENDIX A: SATURATION MODELS 

This appendix presents a number of alternative model forms that have been tested in the 
development of the preferred saturation model, which is presented in section 2. Table 23 
shows results from the model form that was, in a prior draft, presented as the preferred form. 
This model uses the full sample of MA and NY households; to avoid biasing the coefficient 
estimates in the model’s application to other modeling work specific to MA, the model 
presented in this report (as the preferred model uses only the MA sample. Table 24 shows 
the results of the same model using only the MA portion of the sample. 

 

Table 23: Tobit model with EE, LED, or CFL socket saturation as the dependent variable. MA & 
NY households. 

 EE (LED+CFL) LED CFL 
Socket Count -0.0005* 0.0005* -0.0007* 
 (0.0002) (0.0002) (0.0002) 
Renter 0.0057 -0.0934* 0.0507* 
 (0.0289) (0.0258) (0.0271) 
College Grad 0.0346 0.0509* 0.0177 
 (0.0232) (0.0206) (0.0217) 
Single Family House -0.0028 0.0236 -0.0114 
 (0.0281) (0.0253) (0.0264) 
MA 0.1139* 0.0503* 0.0837* 
 (0.0243) (0.0214) (0.0229) 
Constant 0.3838* -0.0892* 0.3273* 
 (0.0400) (0.0363) (0.0375) 

N 650 650 650 
pseudo-R2 0.1567 0.2179 0.2924 

Standard errors in parentheses 
* p < 0.10 

 

Table 24: Tobit model with EE, LED, or CFL socket saturation as the dependent variable. MA 
households only. 

 EE (LED+CFL) LED CFL 
Socket Count -0.0006* 0.0007* -0.0008* 
 (0.0003) (0.0003) (0.0003) 
Renter 0.0245 -0.0819 0.0647* 
 (0.0321) (0.0302) (0.0299) 
College Grad 0.0224 0.0393 0.0068 
 (0.0270) (0.0253) (0.0251) 
Single Family House 0.0059 0.0216 -0.0041 
 (0.0309) (0.0291) (0.0287) 
Constant 0.4989 -0.0465 0.4171* 
 (0.0405) (0.0381) (0.0376) 

N 487 487 487 
pseudo-R2 0.0665 0.1582 0.3111 

Standard errors in parentheses 
* p < 0.10 

The application of this model will be, in part, to use it as an input to other modeling work being 
done in MA. This model will be used to extrapolate lighting saturation across the state. To do 
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so, the predictors of lighting saturation used in the model must be known characteristics 
about all relevant households. Unlike the demographic indicators used, socket count is not a 
household characteristic that is available for households across the state and so, despite its 
statistical contribution to the model, must be removed if the model is to be used for that 
purpose. Table 25 shows the model with socket count removed as a predictor. In this model, 
the indicator variable “Single Family Home” is not a statistically significant contributor in any 
of the three implementations of the model; Table 26 presents the model with that variable 
excluded. 

Table 25: Tobit model with EE, LED, or CFL socket saturation as the dependent variable. MA 
households only. 

 EE (LED+CFL) LED CFL 
Renter 0.0543* -0.1139* 0.1018* 
 (0.0292) (0.0277) (0.0272) 
College Grad 0.0157 0.0467* -0.0016 
 (0.0270) (0.0252) (0.0252) 
Single Family House -0.0081 0.0379 -0.0212 
 (0.0303) (0.0285) (0.0283) 
Constant 0.4593* -0.0047 0.3678* 
 (0.0363) (0.0342) (0.0339) 

N 487 487 487 
pseudo-R2 0.0350 0.1331 0.2246 

Standard errors in parentheses 
* p < 0.10 

 

Table 26: Tobit model with EE, LED, or CFL socket saturation as the dependent variable. MA 
households only. 

 EE (LED+CFL) LED CFL 
Renter 0.0580* -0.1307* 0.1114* 
 (0.0258) (0.0248) (0.0241) 
College Grad 0.0157 0.0469* -0.0015 
 (0.0270) (0.0252) (0.0252) 
Constant 0.4523* 0.0280 0.3494* 
 (0.0250) (0.0235) (0.0234) 

N 487 487 487 
pseudo-R2 0.0345 0.1265 0.2188 

Standard errors in parentheses 
* p < 0.10 

The preferred model presented in the main text (Table 27) adds a variable for the number of 
rooms in a household to the model shown in Table 26. Table 27 instead includes a low-
income indicator. This variable is not applicable to the top-down model (and is therefore not 
presented as the preferred model) due to the fact that the low-income variable construction 
comes from household LIHEAP eligibility and cannot be reconstructed as a proportion of 
households at the Census tract level. The low-income variable is associated with a 
statistically greater saturation of CFL bulbs in this model. Table 28 includes the low-income 
variable as well as an interaction between that indicator and the “College Grad” indicator. This 
is done to test if the known relationship between education and income conferred an 
additional marginal effect to the model. The results show no statistically significant 
contribution to the model by that interaction’s inclusion. Note that the inclusion of the “Low 
Income” indicator in these models results in a slight drop in the number of observations since 
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the income variable does not have complete coverage across the sample (due to participant 
refusal to answer).   

 

Table 27: Tobit model with EE, LED, or CFL socket saturation as the dependent variable. MA 
households only. 

 EE (LED+CFL) LED CFL 
Renter 0.0376* -0.1079* 0.0815* 
 (0.0282) (0.0251) (0.0264) 
College Grad 0.0531* 0.0554* 0.0260 
 (0.0291) (0.0253) (0.0272) 
Low Income 0.0494 -0.0344 0.0642* 
 (0.0308) (0.0268) (0.0288) 
Constant 0.4154* 0.0248 0.3240* 
 (0.0284) (0.0246) (0.0266) 

N 440 440 440 
pseudo-R2 0.0640 0.1744 0.2686 

Standard errors in parentheses 
* p < 0.10 

 

Table 28: Tobit model with EE, LED, or CFL socket saturation as the dependent variable. MA 
households only. 

 EE (LED+CFL) LED CFL 
Renter 0.0371 -0.1079* 0.0810* 
 (0.0282) (0.0251) (0.0264) 
College Grad 0.0865* 0.0485 0.0562 
 (0.0375) (0.0318) (0.0352) 
Low Income 0.1006* -0.0462 0.1104* 
 (0.0477) (0.0424) (0.0446) 
Grad * Low Income -0.0832 0.0188 -0.0752 
 (0.0592) (0.0523) (0.0555) 
Constant 0.3889* 0.0304 0.3000* 
 (0.0340) (0.0290) (0.0319) 

N 440 440 440 
pseudo-R2 0.0797 0.1750 0.2918 

Standard errors in parentheses 
* p < 0.10 

 

 

Table 29, Table 30, and Table 31 show the results of linear models using socket saturation of 
all EE bulbs, LED bulbs, or CFL bulbs, respectively, and using drive time to the nearest outlet 
per retail channel (program or non-program) in the set of independent predictors. These 
models do not show a consistent relationship of drive time to in home efficient lighting 
saturation. 
 

Table 29: OLS Model with EE (LED+CFL) Saturation as Dependent Variable 

 All MA NY 
Minutes to Bargain 0.00088 0.00058 0.00441 
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Standard errors in parentheses 
* p < 0.10 

Table 30: OLS Model with LED Saturation as Dependent Variable 

 (0.00127) (0.00140) (0.00433) 
Minutes to Bodega -0.00012 0.00428 -0.00251 
 (0.00369) (0.00544) (0.00581) 
Minutes to Club 0.00562* 0.00566* -0.00026 
 (0.00295) (0.00343) (0.00668) 
Minutes to Discount 0.00312 -0.00313 0.01722 
 (0.00478) (0.00562) (0.01237) 
Minutes to Ethnic -0.00124 0.00413 -0.00201 
 (0.00272) (0.00370) (0.00464) 
Minutes to Furnishings -0.00405 -0.00715* 0.00567 
 (0.00255) (0.00301) (0.00656) 
Minutes to Grocery -0.00160 -0.00183 -0.00509 
 (0.00289) (0.00377) (0.00606) 
Minutes to Hardware 0.00184 0.00194 0.00455 
 (0.00467) (0.00652) (0.00763) 
Minutes to HomeCenter -0.00006 -0.00101 0.00689 
 (0.00341) (0.00436) (0.00868) 
Minutes to Lighting -0.00261 0.00121 -0.00093 
 (0.00250) (0.00440) (0.00439) 
Minutes to MassMerch -0.00142 -0.00183 0.00083 
 (0.00342) (0.00396) (0.00874) 
Minutes to OfficeSupply -0.00198 -0.00289 -0.01229* 
 (0.00333) (0.00406) (0.00690) 
Minutes to Supermarket 0.00988 0.00627 0.01216 
 (0.00736) (0.00927) (0.01319) 
Minutes to Thrift 0.00215 0.00031 0.00384 
 (0.00193) (0.00249) (0.00393) 
Minutes to CornerDrug 0.00052 -0.00079 0.00204 
 (0.00217) (0.00270) (0.00405) 
Minutes to Drugstore -0.01195 -0.01237 -0.02333* 
 (0.00771) (0.00973) (0.01381) 
Socket Count -0.00066* -0.00061* -0.00082* 
 (0.00026) (0.00031) (0.00048) 
Single Family Home 0.00353 0.02917 -0.09564 
 (0.02949) (0.03199) (0.07619) 
Low Income Household 0.02032 0.04667 -0.04500 
 (0.02792) (0.03116) (0.06690) 
Renter -0.00180 0.01153 -0.10466 
 (0.03110) (0.03396) (0.07915) 
College Grad 0.06331* 0.05201* 0.06214 
 (0.02546) (0.02990) (0.05071) 
Urbanization -0.00050 -0.00096 -0.00047 
 (0.00074) (0.00104) (0.00124) 
Constant 0.48120* 0.57070* 0.45022* 
 (0.08876) (0.12132) (0.16228) 

N 585 436 149 
adj. R2 0.013 0.014 -0.017 

 All MA NY 
Minutes to Bargain 0.00090 0.00109 0.00003 
 (0.00066) (0.00077) (0.00188) 
Minutes to Bodega 0.00159 0.00360 0.00231 
 (0.00190) (0.00299) (0.00252) 
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Standard errors in parentheses 
* p < 0.10 

Table 31: OLS Model with CFL Saturation as Dependent Variable 

Minutes to Club 0.00065 0.00060 0.00043 
 (0.00152) (0.00188) (0.00290) 
Minutes to Discount -0.00151 -0.00150 0.00032 
 (0.00246) (0.00308) (0.00537) 
Minutes to Ethnic -0.00110 -0.00123 0.00159 
 (0.00140) (0.00203) (0.00201) 
Minutes to Furnishings 0.00003 -0.00011 0.00182 
 (0.00131) (0.00165) (0.00284) 
Minutes to Grocery 0.00053 0.00104 -0.00200 
 (0.00149) (0.00207) (0.00263) 
Minutes to Hardware 0.00116 0.00087 0.00385 
 (0.00240) (0.00357) (0.00331) 
Minutes to HomeCenter 0.00013 -0.00166 0.00797* 
 (0.00176) (0.00239) (0.00377) 
Minutes to Lighting 0.00064 0.00020 0.00165 
 (0.00129) (0.00241) (0.00190) 
Minutes to MassMerch -0.00098 -0.00034 -0.00473 
 (0.00176) (0.00218) (0.00379) 
Minutes to OfficeSupply -0.00091 -0.00033 -0.00654* 
 (0.00171) (0.00223) (0.00299) 
Minutes to Supermarket 0.00217 0.00161 -0.00203 
 (0.00379) (0.00509) (0.00572) 
Minutes to Thrift -0.00004 -0.00039 -0.00046 
 (0.00099) (0.00137) (0.00170) 
Minutes to CornerDrug -0.00095 -0.00093 -0.00125 
 (0.00112) (0.00148) (0.00175) 
Minutes to Drugstore -0.00390 -0.00730 0.00065 
 (0.00397) (0.00534) (0.00599) 
Socket Count 0.00009 0.00023 -0.00019 
 (0.00013) (0.00017) (0.00021) 
Single Family Home 0.01511 0.02341 -0.03885 
 (0.01518) (0.01755) (0.03304) 
Low Income Household -0.01812 -0.00928 -0.05437* 
 (0.01437) (0.01709) (0.02901) 
Renter -0.03581* -0.03339* -0.07571* 
 (0.01601) (0.01863) (0.03432) 
College Grad 0.02421* 0.02709* 0.01514 
 (0.01310) (0.01640) (0.02199) 
Urbanization 0.00025 -0.00022 0.00054 
 (0.00038) (0.00057) (0.00054) 
Constant 0.04827 0.09458 0.06828 
 (0.04568) (0.06656) (0.07038) 

N 585 436 149 
adj. R2 0.031 0.029 0.044 

 All MA NY 
Minutes to Bargain -0.00002 -0.00051 0.00437 
 (0.00118) (0.00131) (0.00399) 
Minutes to Bodega -0.00171 0.00068 -0.00482 
 (0.00341) (0.00510) (0.00536) 
Minutes to Club 0.00497* 0.00507 -0.00069 
 (0.00273) (0.00321) (0.00616) 
Minutes to Discount 0.00463 -0.00163 0.01690 
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Standard errors in parentheses 
* p < 0.10 

 

Table 32, Table 33, and Table 34 show the results of linear models using socket saturation of 
all EE bulbs, LED bulbs, or CFL bulbs, respectively, and using drive time to the nearest outlet 
per retail channel for each of program stores and non-program stores in the set of 
independent predictors. Since program stores exist only is MA, these results are limited to the 
MA sample only (NY households excluded). In addition to the drive time predictors, Model (1) 
in each of the three tables includes the same demographic predictors as in the tables above. 
Model (2) in the tables includes an additional predictor which identifies, as a binary, 
households that are classified as middle-income—where middle-income is defined as a 
household with income below $150,000 but is also not classified as low-income using the 
LIHEAP definition of that term. Because there are a substantial number of non-respondents to 

 (0.00442) (0.00526) (0.01140) 
Minutes to Ethnic -0.00014 0.00536 -0.00360 
 (0.00252) (0.00346) (0.00427) 
Minutes to Furnishings -0.00409* -0.00704* 0.00385 
 (0.00236) (0.00282) (0.00604) 
Minutes to Grocery -0.00214 -0.00287 -0.00309 
 (0.00268) (0.00353) (0.00558) 
Minutes to Hardware 0.00068 0.00107 0.00070 
 (0.00432) (0.00610) (0.00703) 
Minutes to HomeCenter -0.00019 0.00065 -0.00107 
 (0.00316) (0.00408) (0.00800) 
Minutes to Lighting -0.00325 0.00101 -0.00259 
 (0.00231) (0.00412) (0.00405) 
Minutes to MassMerch -0.00044 -0.00149 0.00556 
 (0.00316) (0.00371) (0.00805) 
Minutes to OfficeSupply -0.00107 -0.00256 -0.00576 
 (0.00308) (0.00380) (0.00636) 
Minutes to Supermarket 0.00771 0.00466 0.01418 
 (0.00681) (0.00868) (0.01216) 
Minutes to Thrift 0.00219 0.00070 0.00430 
 (0.00178) (0.00233) (0.00362) 
Minutes to CornerDrug 0.00147 0.00014 0.00329 
 (0.00201) (0.00253) (0.00373) 
Minutes to Drugstore -0.00805 -0.00507 -0.02398* 
 (0.00712) (0.00911) (0.01273) 
Socket Count -0.00075* -0.00084* -0.00063 
 (0.00024) (0.00029) (0.00045) 
Single Family Home -0.01158 0.00576 -0.05678 
 (0.02726) (0.02995) (0.07023) 
Low Income Household 0.03843 0.05595* 0.00937 
 (0.02581) (0.02918) (0.06167) 
Renter 0.03401 0.04492 -0.02895 
 (0.02875) (0.03179) (0.07296) 
College Grad 0.03910* 0.02493 0.04699 
 (0.02354) (0.02799) (0.04674) 
Urbanization -0.00075 -0.00074 -0.00101 
 (0.00069) (0.00097) (0.00114) 
constant 0.43294* 0.47612* 0.38194* 
 (0.08204) (0.11360) (0.14959) 

N 585 436 149 
adj. R2 0.051 0.051 -0.011 
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household income questions, the sample for that model is restricted to households that did 
elect to respond to the income survey question. Model (3) adds a predictor to the independent 
predictors included in Model (1) as drive time to any store that is expected to sell lighting 
products. This represents the minimum drive time for lighting products for the household.     

Table 32: OLS MA-Only Model with EE (LED+CFL) Saturation as Dependent Variable 

 (1) (2) (3) 
Minutes to Program Bargain 0.00227 0.00204 0.00245 
 (0.00260) (0.00280) (0.00259) 
Minutes to Program Bodega -0.00197 -0.00087 -0.00195 
 (0.00221) (0.00244) (0.00220) 
Minutes to Program Club 0.00382 0.00414 0.00453 
 (0.00378) (0.00429) (0.00379) 
Minutes to Program Discount -0.00017 -0.00228 -0.00036 
 (0.00615) (0.00674) (0.00613) 
Minutes to Program Ethnic -0.00214 -0.00253 -0.00243 
 (0.00195) (0.00222) (0.00195) 
Minutes to Program 
Furnishings 

0.00237 0.00204 0.00215 
(0.00207) (0.00230) (0.00206) 

Minutes to Program Grocery 0.00078 0.00136 0.00129 
 (0.00194) (0.00213) (0.00195) 
Minutes to Program Hardware 0.00479 0.00152 0.00532 
 (0.00520) (0.00572) (0.00519) 
Minutes to Program 
HomeCenter 

0.00135 0.00126 0.00077 
(0.00507) (0.00593) (0.00506) 

Minutes to Program Lighting 0.00082 0.00183 0.00248 
 (0.00399) (0.00431) (0.00408) 
Minutes to Program 
MassMerch 

-0.00970* -0.00849* -0.00986* 
(0.00437) (0.00483) (0.00436) 

Minutes to Program 
OfficeSupply 

0.00565 0.00723 0.00570 
(0.00456) (0.00526) (0.00455) 

Minutes to Program 
Supermarket 

0.00364 0.00722 0.00469 
(0.00832) (0.00998) (0.00831) 

Minutes to Program Thrift 0.00063 -0.00007 0.00006 
 (0.00202) (0.00220) (0.00204) 
Minutes to Non-Program 
Bargain 

-0.00185 -0.00229 -0.00242 
(0.00242) (0.00266) (0.00243) 

Minutes to Non-Program 
Bodega 

0.00164 0.00476 0.00635 
(0.00572) (0.00626) (0.00624) 

Minutes to Non-Program Club -0.00039 -0.00087 -0.00024 
 (0.00180) (0.00195) (0.00180) 
Minutes to Non-Program 
Corner_Drug 

0.00222 0.00530 0.00312 
(0.00329) (0.00376) (0.00332) 

Minutes to Non-Program 
Discount 

0.00006 -0.00072 0.00030 
(0.00374) (0.00409) (0.00373) 

Minutes to Non-Program 
Drugstore 

-0.01013 -0.01271 -0.00158 
(0.00958) (0.01062) (0.01060) 

Minutes to Non-Program 
Ethnic 

-0.00035 0.00277 -0.00159 
(0.00440) (0.00494) (0.00444) 

Minutes to Non-Program 
Furnishings 

-0.00404 -0.00573 -0.00424 
(0.00393) (0.00443) (0.00392) 

Minutes to Non-Program 
Grocery 

0.00196 0.00232 0.00402 
(0.00392) (0.00455) (0.00406) 

Minutes to Non-Program 
Hardware 

-0.00186 -0.00407 -0.00085 
(0.00481) (0.00536) (0.00483) 
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Standard errors in parentheses 
* p < 0.10 
 

Table 33: OLS MA-Only Model with LED Saturation as Dependent Variable 

Minutes to Non-Program 
HomeCenter 

0.00031 0.00009 0.00070 
(0.00126) (0.00135) (0.00127) 

Minutes to Non-Program 
Lighting 

-0.00569 -0.00488 -0.00567 
(0.00359) (0.00402) (0.00357) 

Minutes to Non-Program 
MassMerch 

0.00216 -0.00037 0.00188 
(0.00323) (0.00354) (0.00323) 

Minutes to Non-Program 
OfficeSupply 

0.00109 0.00177 0.00129 
(0.00219) (0.00238) (0.00219) 

Minutes to Non-Program 
Supermarket 

-0.00272 -0.00418 -0.00238 
(0.00485) (0.00514) (0.00484) 

Minutes to Non-Program Thrift -0.00001 -0.00097 -0.00054 
 (0.00225) (0.00247) (0.00226) 
Socket Count -0.00057* -0.00075* -0.00060* 
 (0.00032) (0.00038) (0.00032) 
Single Family Home 0.03233 0.03968 0.03560 
 (0.03274) (0.03633) (0.03268) 
Low Income Household 0.06321* 0.02658 0.06416* 
 (0.03231) (0.05411) (0.03221) 
Renter 0.00139 0.01655 0.00205 
 (0.03484) (0.03787) (0.03474) 
College Grad 0.05115* 0.02463 0.05323* 
 (0.03060) (0.03329) (0.03053) 
Urbanization -0.00139 -0.00163 -0.00091 
 (0.00110) (0.00120) (0.00112) 
Middle Income Household  -0.01983  
  (0.04640)  
Minutes to Any Store   -0.02207* 
   (0.01185) 
Constant 0.56870* 0.66854* 0.49123* 
 (0.13434) (0.15266) (0.14025) 

N 436 376 436 
adj. R2 0.010 0.010 0.016 

 (1) (2) (3) 
Minutes to Program Bargain 0.00373* 0.00389* 0.00368* 
 (0.00142) (0.00155) (0.00142) 
Minutes to Program Bodega -0.00163 -0.00197 -0.00163 
 (0.00121) (0.00135) (0.00121) 
Minutes to Program Club 0.00021 -0.00030 0.00002 
 (0.00207) (0.00238) (0.00208) 
Minutes to Program Discount -0.00153 -0.00095 -0.00148 
 (0.00336) (0.00373) (0.00336) 
Minutes to Program Ethnic 0.00041 0.00065 0.00049 
 (0.00106) (0.00123) (0.00107) 
Minutes to Program 
Furnishings 

0.00063 0.00044 0.00069 
(0.00113) (0.00128) (0.00113) 

Minutes to Program Grocery 0.00000 0.00015 -0.00013 
 (0.00106) (0.00118) (0.00107) 
Minutes to Program Hardware 0.00019 -0.00146 0.00005 
 (0.00284) (0.00317) (0.00285) 
Minutes to Program 
HomeCenter 

-0.00169 -0.00266 -0.00154 
(0.00277) (0.00328) (0.00278) 
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Minutes to Program Lighting -0.00123 -0.00239 -0.00166 
 (0.00218) (0.00239) (0.00224) 
Minutes to Program 
MassMerch 

-0.00119 -0.00044 -0.00114 
(0.00239) (0.00267) (0.00239) 

Minutes to Program 
OfficeSupply 

0.00139 0.00294 0.00137 
(0.00249) (0.00292) (0.00249) 

Minutes to Program 
Supermarket 

0.00159 0.00096 0.00132 
(0.00455) (0.00553) (0.00456) 

Minutes to Program Thrift -0.00025 -0.00042 -0.00010 
 (0.00110) (0.00122) (0.00112) 
Minutes to Non-Program 
Bargain 

-0.00200 -0.00232 -0.00185 
(0.00132) (0.00147) (0.00134) 

Minutes to Non-Program 
Bodega 

0.00434 0.00650* 0.00311 
(0.00313) (0.00347) (0.00342) 

Minutes to Non-Program Club -0.00044 0.00004 -0.00048 
 (0.00098) (0.00108) (0.00099) 
Minutes to Non-Program 
Corner_Drug 

-0.00084 -0.00011 -0.00108 
(0.00180) (0.00208) (0.00182) 

Minutes to Non-Program 
Discount 

-0.00109 -0.00087 -0.00115 
(0.00204) (0.00227) (0.00204) 

Minutes to Non-Program 
Drugstore 

-0.00635 -0.00493 -0.00858 
(0.00524) (0.00588) (0.00581) 

Minutes to Non-Program 
Ethnic 

-0.00329 -0.00274 -0.00296 
(0.00240) (0.00274) (0.00243) 

Minutes to Non-Program 
Furnishings 

0.00039 -0.00067 0.00044 
(0.00215) (0.00246) (0.00215) 

Minutes to Non-Program 
Grocery 

0.00169 0.00161 0.00115 
(0.00214) (0.00252) (0.00223) 

Minutes to Non-Program 
Hardware 

0.00227 0.00291 0.00200 
(0.00263) (0.00297) (0.00265) 

Minutes to Non-Program 
HomeCenter 

0.00095 0.00103 0.00085 
(0.00069) (0.00075) (0.00070) 

Minutes to Non-Program 
Lighting 

-0.00039 0.00014 -0.00040 
(0.00196) (0.00223) (0.00196) 

Minutes to Non-Program 
MassMerch 

-0.00049 -0.00094 -0.00042 
(0.00177) (0.00196) (0.00177) 

Minutes to Non-Program 
OfficeSupply 

-0.00036 -0.00098 -0.00041 
(0.00120) (0.00132) (0.00120) 

Minutes to Non-Program 
Supermarket 

-0.00147 -0.00306 -0.00156 
(0.00265) (0.00285) (0.00266) 

Minutes to Non-Program Thrift 0.00147 0.00193 0.00161 
 (0.00123) (0.00137) (0.00124) 
Socket Count 0.00027 0.00019 0.00027 
 (0.00017) (0.00021) (0.00017) 
Single Family Home 0.02580 0.01846 0.02495 
 (0.01790) (0.02012) (0.01793) 
Low Income Household 0.00135 -0.03396 0.00110 
 (0.01766) (0.02997) (0.01767) 
Renter -0.03693* -0.03262 -0.03710* 
 (0.01905) (0.02098) (0.01905) 
College Grad 0.02747 0.02362 0.02693 
 (0.01673) (0.01844) (0.01674) 
Urbanization -0.00072 -0.00083 -0.00085 
 (0.00060) (0.00067) (0.00062) 
Middle Income Household  -0.02822  
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Standard errors in parentheses 
* p < 0.10 

Table 34: OLS MA-Only Model with CFL Saturation as Dependent Variable 

  (0.02570)  
Minutes to Any Store   0.00577 
   (0.00650) 
Constant 0.10283 0.15108* 0.12308 
 (0.07344) (0.08456) (0.07693) 

N 436 376 436 
adj. R2 0.032 0.022 0.032 

 (1) (2) (3) 
Minutes to Program Bargain -0.00145 -0.00185 -0.00123 
 (0.00244) (0.00261) (0.00242) 
Minutes to Program Bodega -0.00034 0.00110 -0.00032 
 (0.00207) (0.00228) (0.00206) 
Minutes to Program Club 0.00362 0.00444 0.00451 
 (0.00354) (0.00400) (0.00353) 
Minutes to Program Discount 0.00136 -0.00133 0.00112 
 (0.00576) (0.00629) (0.00572) 
Minutes to Program Ethnic -0.00255 -0.00318 -0.00292 
 (0.00182) (0.00207) (0.00182) 
Minutes to Program 
Furnishings 

0.00175 0.00160 0.00146 
(0.00193) (0.00215) (0.00193) 

Minutes to Program Grocery 0.00077 0.00121 0.00142 
 (0.00182) (0.00198) (0.00182) 
Minutes to Program Hardware 0.00460 0.00298 0.00526 
 (0.00487) (0.00534) (0.00485) 
Minutes to Program 
HomeCenter 

0.00304 0.00393 0.00231 
(0.00474) (0.00553) (0.00472) 

Minutes to Program Lighting 0.00204 0.00423 0.00414 
 (0.00374) (0.00402) (0.00381) 
Minutes to Program 
MassMerch 

-0.00851* -0.00806* -0.00871* 
(0.00409) (0.00450) (0.00407) 

Minutes to Program 
OfficeSupply 

0.00426 0.00429 0.00433 
(0.00427) (0.00491) (0.00424) 

Minutes to Program 
Supermarket 

0.00205 0.00626 0.00337 
(0.00779) (0.00931) (0.00776) 

Minutes to Program Thrift 0.00088 0.00034 0.00016 
 (0.00189) (0.00205) (0.00190) 
Minutes to Non-Program 
Bargain 

0.00015 0.00003 -0.00057 
(0.00227) (0.00248) (0.00227) 

Minutes to Non-Program 
Bodega 

-0.00270 -0.00174 0.00324 
(0.00536) (0.00583) (0.00583) 

Minutes to Non-Program Club 0.00005 -0.00091 0.00024 
 (0.00169) (0.00182) (0.00168) 
Minutes to Non-Program 
Corner_Drug 

0.00307 0.00541 0.00420 
(0.00309) (0.00351) (0.00310) 

Minutes to Non-Program 
Discount 

0.00115 0.00015 0.00146 
(0.00350) (0.00382) (0.00348) 

Minutes to Non-Program 
Drugstore 

-0.00378 -0.00778 0.00701 
(0.00898) (0.00990) (0.00989) 

Minutes to Non-Program 
Ethnic 

0.00294 0.00551 0.00138 
(0.00412) (0.00461) (0.00414) 

Minutes to Non-Program 
Furnishings 

-0.00444 -0.00506 -0.00468 
(0.00368) (0.00413) (0.00366) 
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Standard errors in parentheses 
* p < 0.10 

 
Table 35, Table 36, and Table 37 show the results of linear models using socket saturation of 
all EE bulbs, LED bulbs, or CFL bulbs, respectively, and using the additional drive time to the 
nearest program store outlet per retail channel compared to the nearest non-program retail 
channel store in the set of independent predictors. This is included as an absolute measure, 
so in cases in which the non-program store is nearer to a household than a program store for 
a given retail channel, the value of the variable for that observation can be negative. Since 
program stores exist only is MA, these results are limited to the MA sample only (NY 
households excluded). In addition to the drive time predictors, Model (4) in each of the three 
tables includes the same demographic predictors as in the tables above. Model (5) in the 
tables includes the middle-income variable (defined the same as in Model 2, above). Model 
(6) adds a predictor to the independent predictors included in Model (4) as drive time to any 
store that is expected to sell lighting products. This represents the minimum drive time for 
lighting products for the household.     

Table 35: OLS Model with EE (LED+CFL) Saturation as Dependent Variable 

Minutes to Non-Program 
Grocery 

0.00027 0.00072 0.00287 
(0.00367) (0.00425) (0.00379) 

Minutes to Non-Program 
Hardware 

-0.00412 -0.00698 -0.00285 
(0.00451) (0.00500) (0.00451) 

Minutes to Non-Program 
HomeCenter 

-0.00064 -0.00094 -0.00015 
(0.00118) (0.00126) (0.00119) 

Minutes to Non-Program 
Lighting 

-0.00529 -0.00502 -0.00527 
(0.00336) (0.00375) (0.00334) 

Minutes to Non-Program 
MassMerch 

0.00265 0.00056 0.00230 
(0.00303) (0.00330) (0.00301) 

Minutes to Non-Program 
OfficeSupply 

0.00145 0.00275 0.00170 
(0.00205) (0.00222) (0.00204) 

Minutes to Non-Program 
Supermarket 

-0.00125 -0.00112 -0.00082 
(0.00455) (0.00480) (0.00452) 

Minutes to Non-Program Thrift -0.00148 -0.00290 -0.00215 
 (0.00211) (0.00230) (0.00211) 
Socket Count -0.00084* -0.00094* -0.00088* 
 (0.00030) (0.00035) (0.00029) 
Single Family Home 0.00653 0.02122 0.01066 
 (0.03067) (0.03387) (0.03051) 
Low Income Household 0.06186* 0.06054 0.06306* 
 (0.03026) (0.05045) (0.03007) 
Renter 0.03833 0.04916 0.03915 
 (0.03264) (0.03531) (0.03243) 
College Grad 0.02367 0.00102 0.02630 
 (0.02866) (0.03104) (0.02849) 
Urbanization -0.00067 -0.00080 -0.00006 
 (0.00103) (0.00112) (0.00105) 
Middle Income Household  0.00839  
  (0.04327)  
Minutes to Any Store   -0.02783* 
   (0.01107) 
Constant 0.46587* 0.51746* 0.36815* 
 (0.12585) (0.14234) (0.13091) 

N 436 376 436 
adj. R2 0.046 0.050 0.058 
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Standard errors in parentheses 
* p < 0.10 

Table 36: OLS Model with LED Saturation as Dependent Variable 

 (4) (5) (6) 
Additional Minutes to Program 
Bargain 

0.00042 -0.00020 0.00065 
(0.00196) (0.00210) (0.00196) 

Additional Minutes to Program 
Bodega 

-0.00137 -0.00147 -0.00149 
(0.00172) (0.00187) (0.00171) 

Additional Minutes to Program 
Club 

0.00003 0.00048 0.00011 
(0.00132) (0.00146) (0.00132) 

Additional Minutes to Program 
Discount 

-0.00211 -0.00304 -0.00214 
(0.00266) (0.00298) (0.00265) 

Additional Minutes to Program 
Ethnic 

-0.00214 -0.00178 -0.00186 
(0.00131) (0.00148) (0.00132) 

Additional Minutes to Program 
Furnishings 

0.00279* 0.00202 0.00243 
(0.00164) (0.00184) (0.00165) 

Additional Minutes to Program 
Grocery 

-0.00012 0.00072 0.00003 
(0.00165) (0.00182) (0.00165) 

Additional Minutes to Program 
Hardware 

0.00118 0.00039 0.00117 
(0.00342) (0.00383) (0.00341) 

Additional Minutes to Program 
HomeCenter 

0.00036 0.00072 0.00018 
(0.00109) (0.00116) (0.00109) 

Additional Minutes to Program 
Lighting 

0.00283 0.00349 0.00333 
(0.00208) (0.00229) (0.00209) 

Additional Minutes to Program 
MassMerch 

-0.00432* -0.00318 -0.00420* 
(0.00204) (0.00232) (0.00203) 

Additional Minutes to Program 
OfficeSupply 

0.00015 -0.00019 0.00001 
(0.00152) (0.00172) (0.00152) 

Additional Minutes to Program 
Supermarket 

0.00111 0.00149 0.00103 
(0.00363) (0.00400) (0.00363) 

Additional Minutes to Program 
Thrift 

-0.00028 -0.00041 -0.00036 
(0.00111) (0.00122) (0.00111) 

Socket Count -0.00056* -0.00077* -0.00052* 
 (0.00030) (0.00036) (0.00030) 
Single Family Home 0.02951 0.03010 0.03419 
 (0.03135) (0.03490) (0.03141) 
Low Income Household 0.05831* 0.01748 0.05960* 
 (0.03132) (0.05286) (0.03126) 
Renter 0.00781 0.01204 0.00576 
 (0.03366) (0.03657) (0.03361) 
College Grad 0.04316 0.01266 0.04429 
 (0.02974) (0.03242) (0.02968) 
Urbanization -0.00041 -0.00064 -0.00108 
 (0.00072) (0.00081) (0.00083) 
Middle Income Household  -0.02642  
  (0.04592)  
Minutes to Any Store   -0.01040* 
   (0.00625) 
constant 0.49200* 0.59133* 0.56062* 
 (0.09363) (0.11625) (0.10213) 

N 436 376 436 
adj. R2 0.022 0.012 0.026 

 (4) (5) (6) 
Additional Minutes to Program 
Bargain 

0.00202* 0.00222* 0.00207* 
(0.00107) (0.00116) (0.00108) 
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Table 37: OLS Model with CFL Saturation as Dependent Variable 

Additional Minutes to Program 
Bodega 

-0.00109 -0.00161 -0.00111 
(0.00094) (0.00103) (0.00094) 

Additional Minutes to Program 
Club 

-0.00021 -0.00080 -0.00019 
(0.00072) (0.00080) (0.00072) 

Additional Minutes to Program 
Discount 

0.00030 0.00044 0.00030 
(0.00146) (0.00164) (0.00146) 

Additional Minutes to Program 
Ethnic 

0.00032 0.00029 0.00037 
(0.00072) (0.00082) (0.00072) 

Additional Minutes to Program 
Furnishings 

0.00025 0.00028 0.00018 
(0.00090) (0.00102) (0.00091) 

Additional Minutes to Program 
Grocery 

-0.00044 -0.00032 -0.00041 
(0.00090) (0.00100) (0.00091) 

Additional Minutes to Program 
Hardware 

-0.00119 -0.00246 -0.00119 
(0.00187) (0.00211) (0.00187) 

Additional Minutes to Program 
HomeCenter 

-0.00086 -0.00085 -0.00090 
(0.00060) (0.00064) (0.00060) 

Additional Minutes to Program 
Lighting 

-0.00025 -0.00092 -0.00015 
(0.00114) (0.00126) (0.00115) 

Additional Minutes to Program 
MassMerch 

-0.00058 -0.00056 -0.00055 
(0.00112) (0.00128) (0.00112) 

Additional Minutes to Program 
OfficeSupply 

0.00087 0.00156 0.00084 
(0.00083) (0.00095) (0.00083) 

Additional Minutes to Program 
Supermarket 

0.00013 0.00092 0.00012 
(0.00199) (0.00221) (0.00199) 

Additional Minutes to Program 
Thrift 

-0.00127* -0.00167* -0.00128* 
(0.00061) (0.00067) (0.00061) 

Socket Count 0.00020 0.00017 0.00020 
 (0.00017) (0.00020) (0.00017) 
Single Family Home 0.02923* 0.01869 0.03021* 
 (0.01718) (0.01922) (0.01726) 
Low Income Household -0.00597 -0.04247 -0.00570 
 (0.01716) (0.02912) (0.01718) 
Renter -0.03556* -0.03226 -0.03599* 
 (0.01844) (0.02015) (0.01847) 
College Grad 0.02222 0.01805 0.02246 
 (0.01629) (0.01786) (0.01631) 
Urbanization 0.00019 0.00001 0.00005 
 (0.00040) (0.00044) (0.00045) 
Middle Income Household  -0.03094  
  (0.02530)  
Minutes to Any Store   -0.00218 
   (0.00344) 
constant 0.02046 0.07988 0.03481 
 (0.05130) (0.06404) (0.05611) 

N 436 376 436 
adj. R2 0.040 0.034 0.039 

 (4) (5) (6) 
Additional Minutes to Program 
Bargain 

-0.00160 -0.00243 -0.00142 
(0.00183) (0.00195) (0.00183) 

Additional Minutes to Program 
Bodega 

-0.00028 0.00015 -0.00038 
(0.00160) (0.00173) (0.00160) 

Additional Minutes to Program 0.00024 0.00129 0.00030 
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Standard errors in parentheses 
* p < 0.10 

 

Table 38, Table 39, and Table 40 show the results of tobit models using socket saturation of 
all EE bulbs, LED bulbs, or CFL bulbs, respectively, and using drive time to the nearest outlet 
per retail channel (program or non-program) in the set of independent predictors. The upper-
and lower-limits of the tobit models are the natural limits of socket saturation (i.e., 0 and 1). 
The set of Table 38 through Table 46 is of similar construction to the set of Table 29 through 
Table 37, but using a tobit model function form. 

 

Club (0.00123) (0.00135) (0.00123) 
Additional Minutes to Program 
Discount 

-0.00242 -0.00348 -0.00244 
(0.00249) (0.00276) (0.00248) 

Additional Minutes to Program 
Ethnic 

-0.00246* -0.00207 -0.00224* 
(0.00122) (0.00138) (0.00123) 

Additional Minutes to Program 
Furnishings 

0.00254* 0.00174 0.00225 
(0.00153) (0.00171) (0.00154) 

Additional Minutes to Program 
Grocery 

0.00032 0.00103 0.00044 
(0.00154) (0.00169) (0.00154) 

Additional Minutes to Program 
Hardware 

0.00237 0.00286 0.00236 
(0.00320) (0.00356) (0.00319) 

Additional Minutes to Program 
HomeCenter 

0.00122 0.00157 0.00108 
(0.00102) (0.00108) (0.00102) 

Additional Minutes to Program 
Lighting 

0.00308 0.00441* 0.00348* 
(0.00194) (0.00212) (0.00196) 

Additional Minutes to Program 
MassMerch 

-0.00375* -0.00262 -0.00365* 
(0.00190) (0.00215) (0.00190) 

Additional Minutes to Program 
OfficeSupply 

-0.00072 -0.00174 -0.00083 
(0.00142) (0.00159) (0.00142) 

Additional Minutes to Program 
Supermarket 

0.00097 0.00057 0.00091 
(0.00340) (0.00372) (0.00339) 

Additional Minutes to Program 
Thrift 

0.00099 0.00126 0.00093 
(0.00104) (0.00113) (0.00104) 

Socket Count -0.00076* -0.00094* -0.00073* 
 (0.00028) (0.00033) (0.00028) 
Single Family Home 0.00028 0.01141 0.00398 
 (0.02930) (0.03239) (0.02939) 
Low Income Household 0.06428* 0.05995 0.06531* 
 (0.02927) (0.04906) (0.02925) 
Renter 0.04337 0.04430 0.04175 
 (0.03146) (0.03395) (0.03145) 
College Grad 0.02094 -0.00539 0.02183 
 (0.02779) (0.03009) (0.02777) 
Urbanization -0.00060 -0.00065 -0.00114 
 (0.00068) (0.00075) (0.00077) 
Middle Income Household  0.00452  
  (0.04262)  
Minutes to Any Store   -0.00823 
   (0.00585) 
constant 0.47154* 0.51145* 0.52582* 
 (0.08752) (0.10790) (0.09555) 

N 436 376 436 
adj. R2 0.062 0.060 0.064 



  

A-15 

Lighting Distribution Modeling. May 4, 2017 

Table 38: Tobit Model with EE (LED+CFL) Saturation as Dependent Variable 

 

Standard errors in parentheses 
* p < 0.10 

Table 39: Tobit Model with LED Saturation as Dependent Variable 

 All MA NY 
Minutes to Bargain 0.00092 0.00071 0.00449 
 (0.00130) (0.00141) (0.00420) 
Minutes to Bodega -0.00027 0.00403 -0.00310 
 (0.00375) (0.00549) (0.00562) 
Minutes to Club 0.00594* 0.00591* -0.00037 
 (0.00300) (0.00346) (0.00647) 
Minutes to Discount 0.00357 -0.00288 0.01829 
 (0.00486) (0.00566) (0.01194) 
Minutes to Ethnic -0.00124 0.00404 -0.00117 
 (0.00277) (0.00373) (0.00448) 
Minutes to Furnishings -0.00408 -0.00742* 0.00677 
 (0.00260) (0.00304) (0.00634) 
Minutes to Grocery -0.00131 -0.00158 -0.00544 
 (0.00294) (0.00380) (0.00586) 
Minutes to Hardware 0.00190 0.00241 0.00550 
 (0.00475) (0.00657) (0.00738) 
Minutes to HomeCenter -0.00032 -0.00109 0.00737 
 (0.00347) (0.00440) (0.00836) 
Minutes to Lighting -0.00290 0.00136 -0.00153 
 (0.00255) (0.00443) (0.00426) 
Minutes to MassMerch -0.00144 -0.00186 0.00118 
 (0.00348) (0.00399) (0.00844) 
Minutes to OfficeSupply -0.00183 -0.00276 -0.01331* 
 (0.00339) (0.00409) (0.00666) 
Minutes to Supermarket 0.01007 0.00622 0.01133 
 (0.00748) (0.00934) (0.01270) 
Minutes to Thrift 0.00224 0.00036 0.00403 
 (0.00196) (0.00251) (0.00378) 
Minutes to CornerDrug 0.00041 -0.00099 0.00202 
 (0.00221) (0.00272) (0.00390) 
Minutes to Drugstore -0.01270 -0.01325 -0.02378* 
 (0.00783) (0.00980) (0.01330) 
Socket Count -0.00068* -0.00065* -0.00081* 
 (0.00026) (0.00031) (0.00047) 
Single Family Home 0.00726 0.03376 -0.10185 
 (0.03006) (0.03229) (0.07407) 
Low Income Household 0.02054 0.04627 -0.03725 
 (0.02843) (0.03142) (0.06478) 
Renter -0.00506 0.01096 -0.12923* 
 (0.03167) (0.03422) (0.07732) 
College Grad 0.06621* 0.05115* 0.07063 
 (0.02593) (0.03016) (0.04903) 
Urbanization -0.00048 -0.00096 -0.00036 
 (0.00076) (0.00104) (0.00120) 
constant 0.47434* 0.57086* 0.42867* 
 (0.09022) (0.12210) (0.15663) 

N 585 436 149 
χ2 29.50789 28.04980 22.40649 

 All MA NY 
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Standard errors in parentheses 
* p < 0.10 

Table 40: Tobit Model with CFL Saturation as Dependent Variable 

Minutes to Bargain 0.00170* 0.00196* 0.00078 
 (0.00102) (0.00116) (0.00289) 
Minutes to Bodega 0.00159 0.00600 0.00207 
 (0.00297) (0.00457) (0.00377) 
Minutes to Club -0.00059 -0.00070 0.00078 
 (0.00249) (0.00300) (0.00478) 
Minutes to Discount -0.00123 -0.00405 0.00480 
 (0.00394) (0.00484) (0.00850) 
Minutes to Ethnic -0.00054 0.00039 0.00332 
 (0.00227) (0.00314) (0.00321) 
Minutes to Furnishings 0.00028 -0.00006 0.00307 
 (0.00216) (0.00265) (0.00452) 
Minutes to Grocery 0.00039 0.00187 -0.00319 
 (0.00236) (0.00325) (0.00386) 
Minutes to Hardware 0.00556 0.00528 0.00966* 
 (0.00377) (0.00560) (0.00499) 
Minutes to HomeCenter -0.00051 -0.00189 0.00899 
 (0.00280) (0.00372) (0.00571) 
Minutes to Lighting 0.00006 0.00021 0.00277 
 (0.00208) (0.00380) (0.00287) 
Minutes to MassMerch -0.00123 -0.00009 -0.00533 
 (0.00281) (0.00342) (0.00569) 
Minutes to OfficeSupply 0.00098 0.00117 -0.01141* 
 (0.00274) (0.00352) (0.00477) 
Minutes to Supermarket -0.00121 -0.00293 -0.00495 
 (0.00589) (0.00785) (0.00831) 
Minutes to Thrift -0.00074 -0.00262 -0.00043 
 (0.00158) (0.00215) (0.00265) 
Minutes to CornerDrug -0.00130 -0.00253 -0.00086 
 (0.00178) (0.00235) (0.00258) 
Minutes to Drugstore -0.00359 -0.00966 0.00123 
 (0.00615) (0.00819) (0.00899) 
Socket Count 0.00035* 0.00063* -0.00023 
 (0.00021) (0.00026) (0.00031) 
Single Family Home 0.03553 0.05101* -0.06709 
 (0.02516) (0.02843) (0.05794) 
Low Income Household -0.04772* -0.01813 -0.16878* 
 (0.02379) (0.02750) (0.05112) 
Renter -0.07325* -0.06726* -0.16847* 
 (0.02614) (0.02974) (0.06039) 
College Grad 0.05472* 0.05398* 0.05138 
 (0.02151) (0.02644) (0.03487) 
Urbanization 0.00033 -0.00062 0.00108 
 (0.00060) (0.00088) (0.00083) 
constant -0.06843 0.02745 -0.04423 
 (0.07265) (0.10390) (0.10843) 

N 585 436 149 
χ2 78.66282 62.94477 53.02244 

 All MA NY 
Minutes to Bargain -0.00012 -0.00054 0.00414 
 (0.00121) (0.00132) (0.00396) 
Minutes to Bodega -0.00147 0.00105 -0.00486 
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Standard errors in parentheses 
* p < 0.10 

 

Table 41: Tobit MA-Only Model with EE (LED+CFL) Saturation as Dependent Variable 

 (0.00348) (0.00513) (0.00529) 
Minutes to Club 0.00528* 0.00556* -0.00081 
 (0.00279) (0.00324) (0.00609) 
Minutes to Discount 0.00487 -0.00165 0.01785 
 (0.00453) (0.00530) (0.01128) 
Minutes to Ethnic -0.00024 0.00534 -0.00329 
 (0.00257) (0.00348) (0.00424) 
Minutes to Furnishings -0.00413* -0.00717* 0.00413 
 (0.00242) (0.00284) (0.00600) 
Minutes to Grocery -0.00193 -0.00308 -0.00215 
 (0.00273) (0.00355) (0.00554) 
Minutes to Hardware 0.00058 0.00142 0.00064 
 (0.00441) (0.00613) (0.00696) 
Minutes to HomeCenter -0.00037 0.00050 -0.00111 
 (0.00322) (0.00410) (0.00792) 
Minutes to Lighting -0.00376 0.00080 -0.00331 
 (0.00237) (0.00415) (0.00402) 
Minutes to MassMerch -0.00027 -0.00139 0.00580 
 (0.00323) (0.00373) (0.00800) 
Minutes to OfficeSupply -0.00102 -0.00296 -0.00536 
 (0.00315) (0.00383) (0.00633) 
Minutes to Supermarket 0.00802 0.00494 0.01365 
 (0.00694) (0.00872) (0.01200) 
Minutes to Thrift 0.00245 0.00103 0.00436 
 (0.00183) (0.00236) (0.00358) 
Minutes to CornerDrug 0.00133 -0.00021 0.00363 
 (0.00206) (0.00255) (0.00369) 
Minutes to Drugstore -0.00863 -0.00577 -0.02509* 
 (0.00727) (0.00916) (0.01256) 
Socket Count -0.00074* -0.00084* -0.00058 
 (0.00024) (0.00029) (0.00044) 
Single Family Home -0.00910 0.00997 -0.06172 
 (0.02790) (0.03016) (0.06994) 
Low Income Household 0.04015 0.05640* 0.02634 
 (0.02640) (0.02937) (0.06135) 
Renter 0.03320 0.04591 -0.04078 
 (0.02939) (0.03197) (0.07310) 
College Grad 0.04263* 0.02347 0.06218 
 (0.02410) (0.02815) (0.04660) 
Urbanization -0.00076 -0.00073 -0.00104 
 (0.00070) (0.00098) (0.00114) 
constant 0.42247* 0.47106* 0.35759* 
 (0.08376) (0.11404) (0.14804) 

N 585 436 149 
χ2 49.52596 43.31879 20.95291 

 (1) (2) (3) 
Minutes to Program Bargain 0.00216 0.00194 0.00234 
 (0.00257) (0.00276) (0.00257) 
Minutes to Program Bodega -0.00183 -0.00065 -0.00180 
 (0.00219) (0.00241) (0.00218) 
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Minutes to Program Club 0.00420 0.00464 0.00489 
 (0.00375) (0.00424) (0.00375) 
Minutes to Program Discount -0.00019 -0.00233 -0.00036 
 (0.00608) (0.00665) (0.00606) 
Minutes to Program Ethnic -0.00215 -0.00256 -0.00245 
 (0.00193) (0.00219) (0.00192) 
Minutes to Program 
Furnishings 

0.00223 0.00187 0.00201 
(0.00204) (0.00227) (0.00204) 

Minutes to Program Grocery 0.00069 0.00127 0.00119 
 (0.00192) (0.00210) (0.00193) 
Minutes to Program Hardware 0.00466 0.00137 0.00517 
 (0.00515) (0.00565) (0.00513) 
Minutes to Program 
HomeCenter 

0.00137 0.00124 0.00078 
(0.00502) (0.00585) (0.00500) 

Minutes to Program Lighting 0.00081 0.00184 0.00246 
 (0.00395) (0.00425) (0.00403) 
Minutes to Program 
MassMerch 

-0.00950* -0.00824* -0.00965* 
(0.00432) (0.00476) (0.00431) 

Minutes to Program 
OfficeSupply 

0.00568 0.00723 0.00572 
(0.00452) (0.00520) (0.00450) 

Minutes to Program 
Supermarket 

0.00391 0.00773 0.00493 
(0.00823) (0.00985) (0.00822) 

Minutes to Program Thrift 0.00035 -0.00040 -0.00022 
 (0.00200) (0.00217) (0.00202) 
Minutes to Non-Program 
Bargain 

-0.00166 -0.00206 -0.00223 
(0.00240) (0.00262) (0.00241) 

Minutes to Non-Program 
Bodega 

0.00157 0.00473 0.00626 
(0.00567) (0.00617) (0.00618) 

Minutes to Non-Program Club -0.00026 -0.00071 -0.00011 
 (0.00178) (0.00193) (0.00178) 
Minutes to Non-Program 
Corner_Drug 

0.00217 0.00526 0.00308 
(0.00326) (0.00371) (0.00328) 

Minutes to Non-Program 
Discount 

-0.00006 -0.00092 0.00017 
(0.00370) (0.00404) (0.00368) 

Minutes to Non-Program 
Drugstore 

-0.01083 -0.01362 -0.00234 
(0.00948) (0.01048) (0.01048) 

Minutes to Non-Program 
Ethnic 

-0.00021 0.00293 -0.00142 
(0.00436) (0.00488) (0.00439) 

Minutes to Non-Program 
Furnishings 

-0.00418 -0.00591 -0.00436 
(0.00390) (0.00439) (0.00388) 

Minutes to Non-Program 
Grocery 

0.00210 0.00253 0.00414 
(0.00388) (0.00450) (0.00402) 

Minutes to Non-Program 
Hardware 

-0.00156 -0.00375 -0.00056 
(0.00477) (0.00529) (0.00478) 

Minutes to Non-Program 
HomeCenter 

0.00036 0.00015 0.00074 
(0.00125) (0.00133) (0.00126) 

Minutes to Non-Program 
Lighting 

-0.00561 -0.00473 -0.00560 
(0.00355) (0.00397) (0.00353) 

Minutes to Non-Program 
MassMerch 

0.00214 -0.00046 0.00187 
(0.00320) (0.00349) (0.00319) 

Minutes to Non-Program 
OfficeSupply 

0.00088 0.00151 0.00108 
(0.00217) (0.00235) (0.00216) 

Minutes to Non-Program 
Supermarket 

-0.00247 -0.00397 -0.00212 
(0.00481) (0.00508) (0.00479) 

Minutes to Non-Program Thrift -0.00017 -0.00118 -0.00069 
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Standard errors in parentheses 
* p < 0.10 

 

Table 42: Tobit MA-Only Model with LED Saturation as Dependent Variable 

(0.00223) (0.00244) (0.00224) 
Socket Count -0.00060* -0.00080* -0.00063* 
 (0.00031) (0.00037) (0.00031) 
Single Family Home 0.03722 0.04588 0.04036 
 (0.03247) (0.03595) (0.03238) 
Low Income Household 0.06319* 0.02429 0.06400* 
 (0.03203) (0.05346) (0.03190) 
Renter 0.00112 0.01632 0.00186 
 (0.03453) (0.03740) (0.03438) 
College Grad 0.05028* 0.02333 0.05245* 
 (0.03033) (0.03290) (0.03022) 
Urbanization -0.00138 -0.00162 -0.00090 
 (0.00108) (0.00118) (0.00111) 
Middle Income Household  -0.02194  
  (0.04582)  
Minutes to Any Store   -0.02190* 
   (0.01174) 
Constant 0.57024* 0.67226* 0.49343* 
 (0.13289) (0.15056) (0.13858) 

N 436 376 436 
χ2 40.02764 41.09789 43.48949 

 (1) (2) (3) 
Minutes to Program Bargain 0.00763* 0.00868* 0.00758* 
 (0.00222) (0.00245) (0.00223) 
Minutes to Program Bodega -0.00190 -0.00265 -0.00187 
 (0.00193) (0.00213) (0.00193) 
Minutes to Program Club -0.00083 -0.00154 -0.00092 
 (0.00317) (0.00367) (0.00318) 
Minutes to Program Discount -0.00580 -0.00573 -0.00579 
 (0.00516) (0.00571) (0.00516) 
Minutes to Program Ethnic 0.00062 0.00134 0.00064 
 (0.00170) (0.00191) (0.00170) 
Minutes to Program 
Furnishings 

0.00117 0.00094 0.00123 
(0.00175) (0.00194) (0.00176) 

Minutes to Program Grocery 0.00017 0.00004 0.00008 
 (0.00163) (0.00181) (0.00165) 
Minutes to Program Hardware -0.00038 -0.00229 -0.00049 
 (0.00432) (0.00483) (0.00433) 
Minutes to Program 
HomeCenter 

-0.00277 -0.00459 -0.00269 
(0.00422) (0.00503) (0.00422) 

Minutes to Program Lighting -0.00116 -0.00370 -0.00141 
 (0.00341) (0.00373) (0.00349) 
Minutes to Program 
MassMerch 

-0.00092 0.00004 -0.00089 
(0.00363) (0.00407) (0.00363) 

Minutes to Program 
OfficeSupply 

0.00367 0.00623 0.00367 
(0.00383) (0.00455) (0.00383) 

Minutes to Program 
Supermarket 

-0.00023 -0.00322 -0.00037 
(0.00692) (0.00852) (0.00693) 

Minutes to Program Thrift -0.00151 -0.00153 -0.00141 
 (0.00173) (0.00190) (0.00175) 
Minutes to Non-Program -0.00468* -0.00537* -0.00459* 
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Standard errors in parentheses 
* p < 0.10 

Table 43: Tobit MA-Only Model with CFL Saturation as Dependent Variable 

Bargain (0.00213) (0.00237) (0.00215) 
Minutes to Non-Program 
Bodega 

0.00785* 0.01126* 0.00713 
(0.00469) (0.00517) (0.00516) 

Minutes to Non-Program Club -0.00066 0.00027 -0.00069 
 (0.00156) (0.00170) (0.00156) 
Minutes to Non-Program 
Corner_Drug 

-0.00166 -0.00161 -0.00175 
(0.00282) (0.00320) (0.00284) 

Minutes to Non-Program 
Discount 

-0.00138 -0.00078 -0.00144 
(0.00312) (0.00342) (0.00312) 

Minutes to Non-Program 
Drugstore 

-0.00815 -0.00393 -0.00953 
(0.00798) (0.00893) (0.00897) 

Minutes to Non-Program 
Ethnic 

-0.00261 -0.00096 -0.00242 
(0.00365) (0.00413) (0.00369) 

Minutes to Non-Program 
Furnishings 

0.00056 -0.00091 0.00055 
(0.00333) (0.00378) (0.00333) 

Minutes to Non-Program 
Grocery 

0.00278 0.00178 0.00251 
(0.00329) (0.00383) (0.00339) 

Minutes to Non-Program 
Hardware 

0.00484 0.00601 0.00469 
(0.00403) (0.00450) (0.00405) 

Minutes to Non-Program 
HomeCenter 

0.00199* 0.00205* 0.00193* 
(0.00106) (0.00115) (0.00107) 

Minutes to Non-Program 
Lighting 

-0.00075 0.00059 -0.00076 
(0.00295) (0.00339) (0.00295) 

Minutes to Non-Program 
MassMerch 

-0.00186 -0.00280 -0.00182 
(0.00271) (0.00301) (0.00271) 

Minutes to Non-Program 
OfficeSupply 

-0.00075 -0.00234 -0.00076 
(0.00188) (0.00207) (0.00188) 

Minutes to Non-Program 
Supermarket 

-0.00268 -0.00485 -0.00273 
(0.00403) (0.00432) (0.00403) 

Minutes to Non-Program Thrift 0.00169 0.00248 0.00177 
 (0.00187) (0.00209) (0.00188) 
Socket Count 0.00075* 0.00067* 0.00075* 
 (0.00026) (0.00031) (0.00026) 
Single Family Home 0.05522* 0.04092 0.05491* 
 (0.02849) (0.03218) (0.02848) 
Low Income Household -0.00020 -0.07688* -0.00006 
 (0.02785) (0.04408) (0.02784) 
Renter -0.06630* -0.05301 -0.06629* 
 (0.02966) (0.03245) (0.02964) 
College Grad 0.05205* 0.04273 0.05189* 
 (0.02631) (0.02888) (0.02631) 
Urbanization -0.00133 -0.00166 -0.00141 
 (0.00091) (0.00101) (0.00094) 
Middle Income Household  -0.06974*  
  (0.03695)  
Minutes to Any Store   0.00341 
   (0.01011) 
Constant 0.01064 0.12329 0.02188 
 (0.11274) (0.12798) (0.11740) 

N 436 376 436 
χ2 80.13778 72.48748 80.25138 

 (1) (2) (3) 
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Minutes to Program Bargain -0.00172 -0.00213 -0.00150 
 (0.00240) (0.00256) (0.00239) 
Minutes to Program Bodega -0.00050 0.00103 -0.00047 
 (0.00205) (0.00224) (0.00203) 
Minutes to Program Club 0.00412 0.00496 0.00498 
 (0.00350) (0.00394) (0.00349) 
Minutes to Program Discount 0.00151 -0.00100 0.00128 
 (0.00569) (0.00616) (0.00564) 
Minutes to Program Ethnic -0.00264 -0.00338* -0.00300* 
 (0.00180) (0.00204) (0.00179) 
Minutes to Program 
Furnishings 

0.00178 0.00166 0.00151 
(0.00191) (0.00211) (0.00190) 

Minutes to Program Grocery 0.00089 0.00138 0.00152 
 (0.00179) (0.00195) (0.00180) 
Minutes to Program Hardware 0.00453 0.00268 0.00519 
 (0.00481) (0.00523) (0.00478) 
Minutes to Program 
HomeCenter 

0.00258 0.00349 0.00185 
(0.00469) (0.00543) (0.00466) 

Minutes to Program Lighting 0.00185 0.00418 0.00391 
 (0.00369) (0.00394) (0.00376) 
Minutes to Program 
MassMerch 

-0.00842* -0.00800* -0.00861* 
(0.00404) (0.00441) (0.00401) 

Minutes to Program 
OfficeSupply 

0.00417 0.00432 0.00424 
(0.00423) (0.00483) (0.00419) 

Minutes to Program 
Supermarket 

0.00119 0.00694 0.00242 
(0.00777) (0.00913) (0.00773) 

Minutes to Program Thrift 0.00097 0.00032 0.00027 
 (0.00187) (0.00201) (0.00188) 
Minutes to Non-Program 
Bargain 

0.00036 0.00018 -0.00035 
(0.00224) (0.00243) (0.00224) 

Minutes to Non-Program 
Bodega 

-0.00205 -0.00145 0.00380 
(0.00530) (0.00572) (0.00576) 

Minutes to Non-Program Club 0.00005 -0.00087 0.00024 
 (0.00167) (0.00179) (0.00165) 
Minutes to Non-Program 
Corner_Drug 

0.00302 0.00566 0.00414 
(0.00305) (0.00344) (0.00306) 

Minutes to Non-Program 
Discount 

0.00109 0.00001 0.00139 
(0.00346) (0.00375) (0.00343) 

Minutes to Non-Program 
Drugstore 

-0.00382 -0.00906 0.00686 
(0.00889) (0.00971) (0.00980) 

Minutes to Non-Program 
Ethnic 

0.00299 0.00571 0.00145 
(0.00408) (0.00454) (0.00409) 

Minutes to Non-Program 
Furnishings 

-0.00436 -0.00517 -0.00458 
(0.00364) (0.00407) (0.00361) 

Minutes to Non-Program 
Grocery 

0.00017 0.00097 0.00270 
(0.00363) (0.00417) (0.00374) 

Minutes to Non-Program 
Hardware 

-0.00377 -0.00693 -0.00252 
(0.00446) (0.00490) (0.00445) 

Minutes to Non-Program 
HomeCenter 

-0.00053 -0.00084 -0.00004 
(0.00117) (0.00123) (0.00117) 

Minutes to Non-Program 
Lighting 

-0.00536 -0.00497 -0.00535 
(0.00332) (0.00369) (0.00329) 

Minutes to Non-Program 
MassMerch 

0.00282 0.00072 0.00248 
(0.00299) (0.00324) (0.00297) 

Minutes to Non-Program 0.00147 0.00276 0.00171 
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Table 44:  Tobit Model with EE (LED+CFL) Saturation as Dependent Variable 

OfficeSupply (0.00203) (0.00218) (0.00201) 
Minutes to Non-Program 
Supermarket 

-0.00131 -0.00133 -0.00089 
(0.00449) (0.00470) (0.00445) 

Minutes to Non-Program Thrift -0.00171 -0.00320 -0.00235 
 (0.00208) (0.00226) (0.00208) 
Socket Count -0.00083* -0.00092* -0.00086* 
 (0.00029) (0.00034) (0.00029) 
Single Family Home 0.00982 0.02565 0.01371 
 (0.03035) (0.03335) (0.03015) 
Low Income Household 0.06256* 0.06006 0.06353* 
 (0.02993) (0.04949) (0.02969) 
Renter 0.03893 0.05089 0.03975 
 (0.03225) (0.03467) (0.03200) 
College Grad 0.02178 -0.00183 0.02443 
 (0.02833) (0.03048) (0.02813) 
Urbanization -0.00073 -0.00088 -0.00013 
 (0.00101) (0.00110) (0.00103) 
Middle Income Household  0.00711  
  (0.04240)  
Minutes to Any Store   -0.02738* 
   (0.01092) 
Constant 0.46635* 0.51859* 0.37025* 
 (0.12419) (0.13957) (0.12905) 

N 436 376 436 
χ2 55.51338 56.51814 61.74092 

 (4) (5) (6) 
Additional Minutes to Program 
Bargain 

0.00030 -0.00037 0.00053 
(0.00198) (0.00212) (0.00198) 

Additional Minutes to Program 
Bodega 

-0.00122 -0.00126 -0.00134 
(0.00173) (0.00188) (0.00173) 

Additional Minutes to Program 
Club 

0.00003 0.00048 0.00010 
(0.00133) (0.00147) (0.00133) 

Additional Minutes to Program 
Discount 

-0.00217 -0.00310 -0.00219 
(0.00269) (0.00300) (0.00268) 

Additional Minutes to Program 
Ethnic 

-0.00213 -0.00178 -0.00186 
(0.00132) (0.00150) (0.00133) 

Additional Minutes to Program 
Furnishings 

0.00267 0.00188 0.00232 
(0.00165) (0.00186) (0.00166) 

Additional Minutes to Program 
Grocery 

-0.00022 0.00060 -0.00008 
(0.00167) (0.00184) (0.00166) 

Additional Minutes to Program 
Hardware 

0.00102 0.00018 0.00101 
(0.00345) (0.00387) (0.00344) 

Additional Minutes to Program 
HomeCenter 

0.00039 0.00075 0.00021 
(0.00110) (0.00117) (0.00110) 

Additional Minutes to Program 
Lighting 

0.00295 0.00363 0.00345 
(0.00210) (0.00231) (0.00211) 

Additional Minutes to Program 
MassMerch 

-0.00423* -0.00306 -0.00411* 
(0.00206) (0.00234) (0.00205) 

Additional Minutes to Program 
OfficeSupply 

0.00023 -0.00010 0.00010 
(0.00154) (0.00174) (0.00153) 

Additional Minutes to Program 
Supermarket 

0.00108 0.00148 0.00101 
(0.00367) (0.00405) (0.00366) 
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Table 45: Tobit Model with LED Saturation as Dependent Variable 

Additional Minutes to Program 
Thrift 

-0.00036 -0.00050 -0.00043 
(0.00112) (0.00123) (0.00112) 

Socket Count -0.00059* -0.00081* -0.00055* 
 (0.00031) (0.00036) (0.00030) 
Single Family Home 0.03368 0.03509 0.03831 
 (0.03171) (0.03531) (0.03173) 
Low Income Household 0.05840* 0.01528 0.05967* 
 (0.03167) (0.05343) (0.03157) 
Renter 0.00732 0.01121 0.00533 
 (0.03403) (0.03698) (0.03394) 
College Grad 0.04274 0.01181 0.04391 
 (0.03007) (0.03280) (0.02998) 
Urbanization -0.00039 -0.00061 -0.00106 
 (0.00073) (0.00081) (0.00083) 
Middle Income Household  -0.02859  
  (0.04639)  
Minutes to Any Store   -0.01033 
   (0.00630) 
constant 0.49398* 0.59626* 0.56218* 
 (0.09449) (0.11740) (0.10296) 

N 436 376 436 
χ2 28.51551 24.71601 31.19526 

 (4) (5) (6) 
Additional Minutes to Program 
Bargain 

0.00472* 0.00542* 0.00481* 
(0.00177) (0.00193) (0.00177) 

Additional Minutes to Program 
Bodega 

-0.00137 -0.00224 -0.00143 
(0.00151) (0.00166) (0.00151) 

Additional Minutes to Program 
Club 

-0.00073 -0.00200 -0.00072 
(0.00116) (0.00130) (0.00116) 

Additional Minutes to Program 
Discount 

-0.00065 -0.00058 -0.00065 
(0.00225) (0.00252) (0.00225) 

Additional Minutes to Program 
Ethnic 

0.00040 0.00001 0.00051 
(0.00113) (0.00128) (0.00114) 

Additional Minutes to Program 
Furnishings 

0.00034 0.00070 0.00019 
(0.00142) (0.00161) (0.00143) 

Additional Minutes to Program 
Grocery 

-0.00026 -0.00032 -0.00018 
(0.00141) (0.00156) (0.00141) 

Additional Minutes to Program 
Hardware 

-0.00168 -0.00362 -0.00169 
(0.00295) (0.00332) (0.00295) 

Additional Minutes to Program 
HomeCenter 

-0.00165* -0.00146 -0.00172* 
(0.00093) (0.00099) (0.00093) 

Additional Minutes to Program 
Lighting 

0.00070 -0.00066 0.00091 
(0.00179) (0.00200) (0.00180) 

Additional Minutes to Program 
MassMerch 

-0.00032 -0.00088 -0.00032 
(0.00173) (0.00200) (0.00173) 

Additional Minutes to Program 
OfficeSupply 

0.00165 0.00305* 0.00162 
(0.00132) (0.00153) (0.00132) 

Additional Minutes to Program 
Supermarket 

-0.00059 0.00014 -0.00058 
(0.00307) (0.00342) (0.00306) 

Additional Minutes to Program 
Thrift 

-0.00225* -0.00288* -0.00230* 
(0.00096) (0.00107) (0.00096) 

Socket Count 0.00061* 0.00062* 0.00062* 
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Table 46: Tobit Model with CFL Saturation as Dependent Variable 

 (0.00025) (0.00030) (0.00025) 
Single Family Home 0.05976* 0.03974 0.06155* 
 (0.02790) (0.03130) (0.02796) 
Low Income Household -0.01095 -0.08821* -0.01058 
 (0.02761) (0.04382) (0.02760) 
Renter -0.07111* -0.05967* -0.07236* 
 (0.02942) (0.03203) (0.02945) 
College Grad 0.04244 0.03256 0.04286 
 (0.02603) (0.02847) (0.02601) 
Urbanization 0.00008 -0.00035 -0.00020 
 (0.00062) (0.00070) (0.00071) 
Middle Income Household  -0.07334*  
  (0.03725)  
Minutes to Any Store   -0.00427 
   (0.00532) 
constant -0.12540 -0.00149 -0.09669 
 (0.08283) (0.10172) (0.08989) 

N 436 376 436 
χ2 64.24142 57.16541 64.88768 

 (4) (5) (6) 
Additional Minutes to Program 
Bargain 

-0.00181 -0.00265 -0.00162 
(0.00184) (0.00196) (0.00184) 

Additional Minutes to Program 
Bodega 

-0.00045 0.00004 -0.00054 
(0.00162) (0.00174) (0.00162) 

Additional Minutes to Program 
Club 

0.00035 0.00142 0.00040 
(0.00124) (0.00136) (0.00124) 

Additional Minutes to Program 
Discount 

-0.00239 -0.00354 -0.00240 
(0.00251) (0.00278) (0.00250) 

Additional Minutes to Program 
Ethnic 

-0.00253* -0.00209 -0.00231* 
(0.00123) (0.00138) (0.00124) 

Additional Minutes to Program 
Furnishings 

0.00259* 0.00176 0.00231 
(0.00154) (0.00172) (0.00155) 

Additional Minutes to Program 
Grocery 

0.00042 0.00114 0.00053 
(0.00155) (0.00170) (0.00155) 

Additional Minutes to Program 
Hardware 

0.00225 0.00268 0.00225 
(0.00322) (0.00357) (0.00321) 

Additional Minutes to Program 
HomeCenter 

0.00114 0.00150 0.00100 
(0.00103) (0.00108) (0.00103) 

Additional Minutes to Program 
Lighting 

0.00308 0.00442* 0.00347* 
(0.00195) (0.00213) (0.00197) 

Additional Minutes to Program 
MassMerch 

-0.00387* -0.00263 -0.00378* 
(0.00192) (0.00216) (0.00192) 

Additional Minutes to Program 
OfficeSupply 

-0.00083 -0.00181 -0.00095 
(0.00143) (0.00160) (0.00143) 

Additional Minutes to Program 
Supermarket 

0.00085 0.00086 0.00078 
(0.00344) (0.00373) (0.00343) 

Additional Minutes to Program 
Thrift 

0.00117 0.00139 0.00111 
(0.00105) (0.00114) (0.00105) 

Socket Count -0.00075* -0.00092* -0.00072* 
 (0.00028) (0.00033) (0.00028) 
Single Family Home 0.00312 0.01538 0.00677 
 (0.02956) (0.03260) (0.02960) 
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Table 47, Table 48, and Table 49 show the results of probit models using socket saturation of 
all EE bulbs, LED bulbs, or CFL bulbs, respectively, and using drive time to the nearest outlet 
per retail channel (program or non-program) in the set of independent predictors. In Table 47, 
the NY-only model is excluded since the model was found to be non-concave and could not 
converge upon a solution. 

 

Table 47: Probit Model with EE (LED+CFL) Saturation as Dependent Variable 

Low Income Household 0.06525* 0.05959 0.06626* 
 (0.02952) (0.04925) (0.02946) 
Renter 0.04417 0.04567 0.04255 
 (0.03171) (0.03413) (0.03166) 
College Grad 0.01959 -0.00843 0.02056 
 (0.02804) (0.03026) (0.02798) 
Urbanization -0.00063 -0.00069 -0.00116 
 (0.00068) (0.00075) (0.00078) 
Middle Income Household  0.00305  
  (0.04275)  
Minutes to Any Store   -0.00821 
   (0.00588) 
constant 0.46998* 0.51392* 0.52412* 
 (0.08813) (0.10832) (0.09609) 

N 436 376 436 
χ2 46.14637 43.05185 48.09212 

 All MA 
Minutes to Bargain 0.03461 0.27078* 
 (0.04472) (0.08744) 
Minutes to Bodega -0.15540 0.05094 
 (0.09617) (0.13466) 
Minutes to Club -0.06603 -0.13635* 
 (0.04385) (0.05888) 
Minutes to Discount 0.20086* 0.14637 
 (0.08743) (0.12135) 
Minutes to Ethnic 0.13661* -0.20209 
 (0.06838) (0.13805) 
Minutes to Furnishings 0.04979 0.07510 
 (0.03092) (0.05419) 
Minutes to Grocery 0.03923 0.21461 
 (0.06357) (0.16286) 
Minutes to Hardware 0.02429 -0.02845 
 (0.09536) (0.10934) 
Minutes to HomeCenter -0.00850 0.17977* 
 (0.07074) (0.09024) 
Minutes to Lighting -0.08606* 0.21517 
 (0.04118) (0.13212) 
Minutes to MassMerch 0.08812 0.12766* 
 (0.07349) (0.07346) 
Minutes to OfficeSupply 0.05849 0.20643* 
 (0.06526) (0.07696) 
Minutes to Supermarket -0.06502 -0.58204* 
 (0.14355) (0.27767) 
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Table 48: Probit Model with LED Saturation as Dependent Variable 

Minutes to Thrift 0.05083 0.01324 
 (0.04004) (0.02907) 
Minutes to CornerDrug 0.01059 -0.05537* 
 (0.03050) (0.02935) 
Minutes to Drugstore -0.38019* -0.65949* 
 (0.14418) (0.18150) 
Socket Count 0.02613* 0.01909* 
 (0.01103) (0.01119) 
Single Family Home 0.09535 0.18836 
 (0.37676) (0.58448) 
Low Income Household 0.31602 -0.41087 
 (0.34809) (0.40364) 
Renter -0.50772 -0.25933 
 (0.41319) (0.48298) 
College Grad 0.55360* -0.41283 
 (0.33324) (0.42156) 
Urbanization -0.01209 -0.03854 
 (0.01717) (0.04651) 
constant 1.48834 4.61784 
 (1.67864) (4.64115) 

N 585 436 
χ2 45.81583 56.16370 

 All MA NY 
Minutes to Bargain 0.01164* 0.01468* 0.01606 
 (0.00665) (0.00813) (0.02087) 
Minutes to Bodega -0.00060 0.04264 -0.02710 
 (0.01904) (0.02943) (0.03046) 
Minutes to Club -0.02098 -0.02192 -0.01436 
 (0.01474) (0.01811) (0.03316) 
Minutes to Discount 0.00592 -0.03980 0.09583 
 (0.02321) (0.03050) (0.06728) 
Minutes to Ethnic 0.01693 0.03390 0.00342 
 (0.01436) (0.02107) (0.02216) 
Minutes to Furnishings 0.00009 -0.00132 0.01080 
 (0.01291) (0.01624) (0.03145) 
Minutes to Grocery -0.00891 0.01058 -0.02091 
 (0.01501) (0.02017) (0.03140) 
Minutes to Hardware 0.07639* 0.06577* 0.10913* 
 (0.02575) (0.03600) (0.04162) 
Minutes to HomeCenter -0.01132 -0.00409 -0.02073 
 (0.01749) (0.02467) (0.04277) 
Minutes to Lighting -0.01033 0.00787 0.01066 
 (0.01287) (0.02493) (0.02100) 
Minutes to MassMerch -0.00558 -0.00736 0.01062 
 (0.01851) (0.02194) (0.04447) 
Minutes to OfficeSupply 0.03207* 0.02572 -0.01307 
 (0.01719) (0.02186) (0.03401) 
Minutes to Supermarket -0.07852* -0.08494* -0.07911 
 (0.03921) (0.05070) (0.06114) 
Minutes to Thrift -0.00923 -0.03409* 0.01406 
 (0.00995) (0.01295) (0.02190) 
Minutes to CornerDrug -0.00462 -0.02467* 0.00722 
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Table 49: Probit Model with CFL Saturation as Dependent Variable 

 (0.01069) (0.01470) (0.02015) 
Minutes to Drugstore 0.02162 -0.01884 0.00818 
 (0.04109) (0.05443) (0.06969) 
Socket Count 0.00542* 0.00923* -0.00053 
 (0.00195) (0.00237) (0.00309) 
Single Family Home 0.22014 0.27992* 0.14275 
 (0.14667) (0.16544) (0.45559) 
Low Income Household -0.29026* -0.04192 -1.23200* 
 (0.13882) (0.16173) (0.38359) 
Renter -0.30141* -0.22200 -0.66394 
 (0.16055) (0.18085) (0.44996) 
College Grad 0.34530* 0.32565* 0.46483* 
 (0.12773) (0.15785) (0.27224) 
Urbanization -0.00062 -0.00530 0.00527 
 (0.00390) (0.00619) (0.00670) 
constant -0.34110 0.10485 -0.85509 
 (0.47666) (0.72731) (0.89613) 

N 585 436 149 
χ2 110.30519 102.61692 67.83223 

 All MA NY 
Minutes to Bargain -0.01167 -0.00305 -0.07128 
 (0.01145) (0.01312) (0.05097) 
Minutes to Bodega 0.03919 0.08178 -0.03381 
 (0.03497) (0.05509) (0.07462) 
Minutes to Club 0.01148 0.01415 -0.03678 
 (0.02849) (0.04513) (0.03858) 
Minutes to Discount 0.02195 0.01890 0.54199* 
 (0.05574) (0.05389) (0.30522) 
Minutes to Ethnic 0.01156 0.02838 0.00608 
 (0.03034) (0.04241) (0.05554) 
Minutes to Furnishings 0.01436 0.00452 0.06380 
 (0.02083) (0.03218) (0.04748) 
Minutes to Grocery 0.05221* 0.00185 0.33346* 
 (0.02873) (0.03497) (0.13197) 
Minutes to Hardware -0.00814 0.06641 -0.02784 
 (0.04578) (0.06395) (0.10074) 
Minutes to HomeCenter -0.01410 -0.00473 -0.31256* 
 (0.02781) (0.04059) (0.17416) 
Minutes to Lighting -0.05329* -0.02112 -0.04622 
 (0.02048) (0.03086) (0.05750) 
Minutes to MassMerch 0.02332 0.01616 0.22157 
 (0.03693) (0.04347) (0.15293) 
Minutes to OfficeSupply -0.02383 -0.06735 0.20692* 
 (0.03138) (0.04726) (0.12471) 
Minutes to Supermarket 0.04274 0.03306 0.15570 
 (0.05188) (0.09243) (0.23711) 
Minutes to Thrift 0.04125* 0.05011* -0.01308 
 (0.01887) (0.02085) (0.04220) 
Minutes to CornerDrug -0.02089 -0.04620* -0.00060 
 (0.01772) (0.02588) (0.04508) 
Minutes to Drugstore -0.12092 -0.21143* -0.75778* 
 (0.07774) (0.09540) (0.30646) 
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Table 50, Table 51, and Table 52 are constructed similarly to Table 35, Table 36, and Table 
37 as well as Table 44, Table 45, and Table 46 in the independent variables included, but use 
the probit model functional form.   

Table 50:  Probit Model with EE (LED+CFL) Saturation as Dependent Variable 

Socket Count 0.00431* 0.00306 0.02016* 
 (0.00199) (0.00218) (0.01169) 
Single Family Home 0.12436 0.34023 -0.38092 
 (0.25913) (0.36049) (0.58425) 
Low Income Household 0.11853 -0.13098 1.92350* 
 (0.25548) (0.29863) (0.57360) 
Renter -0.15543 -0.10422 -1.02524* 
 (0.24646) (0.30051) (0.55009) 
College Grad 0.24072 -0.32228 1.10887* 
 (0.23690) (0.31289) (0.45286) 
Urbanization -0.00375 -0.00618 -0.04104* 
 (0.00619) (0.00790) (0.01750) 
constant 1.55244* 2.56921* 3.19583* 
 (0.69052) (1.08117) (1.81624) 

N 585 436 149 
χ2 52.71164 65.45217 28.22198 

 (4) (5) (6) 
Additional Minutes to Program 
Bargain 

-0.25856* -0.30672* -0.24829* 
(0.06309) (0.07543) (0.05824) 

Additional Minutes to Program 
Bodega 

0.03223 0.04992 0.01692 
(0.04883) (0.05475) (0.04684) 

Additional Minutes to Program 
Club 

0.01347 0.00669 0.00138 
(0.03136) (0.03072) (0.03502) 

Additional Minutes to Program 
Discount 

-0.11121 -0.08009 -0.08913 
(0.09049) (0.08465) (0.07496) 

Additional Minutes to Program 
Ethnic 

0.05269 0.03863 0.05624 
(0.03993) (0.04879) (0.04462) 

Additional Minutes to Program 
Furnishings 

-0.15191* -0.16746* -0.14993* 
(0.04625) (0.05681) (0.04630) 

Additional Minutes to Program 
Grocery 

0.06690 0.07058 0.06961 
(0.05554) (0.06096) (0.05565) 

Additional Minutes to Program 
Hardware 

0.01751 0.02672 0.05915 
(0.05427) (0.05897) (0.05722) 

Additional Minutes to Program 
HomeCenter 

0.06066 0.07496* 0.06082* 
(0.03729) (0.04260) (0.03587) 

Additional Minutes to Program 
Lighting 

0.04811 0.06467 0.04784 
(0.04627) (0.05704) (0.04372) 

Additional Minutes to Program 
MassMerch 

0.06760* 0.06766* 0.07543* 
(0.03312) (0.03748) (0.03462) 

Additional Minutes to Program 
OfficeSupply 

-0.00587 -0.01886 0.00878 
(0.03325) (0.03523) (0.03721) 

Additional Minutes to Program 
Supermarket 

0.05482 0.02168 0.03942 
(0.05612) (0.06277) (0.04675) 

Additional Minutes to Program 
Thrift 

0.09707* 0.11211* 0.09767* 
(0.04417) (0.05745) (0.03386) 

Socket Count 0.02961 0.03648* 0.02649 
 (0.01936) (0.02123) (0.01866) 
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Table 51: Probit Model with LED Saturation as Dependent Variable 

Single Family Home 0.52986 0.46488 0.51604 
 (0.59498) (0.62806) (0.58164) 
Low Income Household 0.12905 -4.27213* 0.05299 
 (0.57149) (1.04694) (0.61680) 
Renter -0.29214 -0.41391 -0.30185 
 (0.57042) (0.63298) (0.55647) 
College Grad 0.76732 0.77423 0.70639 
 (0.62632) (0.63793) (0.61351) 
Urbanization -0.01476 -0.01284 0.00733 
 (0.01905) (0.02360) (0.02511) 
Middle Income Household  -4.81103*  
  (0.83026)  
Minutes to Any Store   0.11858 
   (0.11361) 
constant 7.29740* 12.54355* 5.27288* 
 (1.77647) (2.68735) (2.29581) 

N 436 376 436 
χ2 45.34395 194.97217 55.64226 

 (4) (5) (6) 
Additional Minutes to Program 
Bargain 

0.03236* 0.03650* 0.03315* 
(0.01043) (0.01168) (0.01046) 

Additional Minutes to Program 
Bodega 

-0.00468 -0.00692 -0.00512 
(0.00891) (0.01013) (0.00888) 

Additional Minutes to Program 
Club 

-0.00955 -0.01652* -0.00908 
(0.00686) (0.00778) (0.00678) 

Additional Minutes to Program 
Discount 

-0.01146 -0.01252 -0.01155 
(0.01453) (0.01609) (0.01457) 

Additional Minutes to Program 
Ethnic 

-0.00201 -0.00813 -0.00101 
(0.00728) (0.00804) (0.00733) 

Additional Minutes to Program 
Furnishings 

0.00308 0.00954 0.00181 
(0.00871) (0.00964) (0.00872) 

Additional Minutes to Program 
Grocery 

0.00293 0.00007 0.00335 
(0.00836) (0.00960) (0.00837) 

Additional Minutes to Program 
Hardware 

0.00359 -0.00403 0.00348 
(0.01677) (0.01930) (0.01689) 

Additional Minutes to Program 
HomeCenter 

-0.00872 -0.00509 -0.00941 
(0.00611) (0.00642) (0.00614) 

Additional Minutes to Program 
Lighting 

0.01337 0.00732 0.01508 
(0.01175) (0.01296) (0.01162) 

Additional Minutes to Program 
MassMerch 

0.00227 -0.00816 0.00299 
(0.01080) (0.01225) (0.01062) 

Additional Minutes to Program 
OfficeSupply 

0.00869 0.01503 0.00788 
(0.00833) (0.00970) (0.00819) 

Additional Minutes to Program 
Supermarket 

-0.01385 -0.02355 -0.01418 
(0.01849) (0.02064) (0.01841) 

Additional Minutes to Program 
Thrift 

-0.00909 -0.00947 -0.00923 
(0.00595) (0.00656) (0.00593) 

Socket Count 0.00896* 0.00972* 0.00924* 
 (0.00223) (0.00264) (0.00230) 
Single Family Home 0.30489* 0.21340 0.31991* 
 (0.16270) (0.18021) (0.16395) 
Low Income Household -0.00405 -1.14041* 0.00144 
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Standard errors in parentheses 
* p < 0.10 

Table 52: Probit Model with CFL Saturation as Dependent Variable 

 (0.16033) (0.33853) (0.16052) 
Renter -0.24483 -0.11173 -0.24698 
 (0.17673) (0.18980) (0.17668) 
College Grad 0.22047 0.13309 0.22701 
 (0.15634) (0.16668) (0.15707) 
Urbanization -0.00075 -0.00375 -0.00309 
 (0.00407) (0.00460) (0.00480) 
Middle Income Household  -1.18047*  
  (0.31973)  
Minutes to Any Store   -0.03532 
   (0.03639) 
constant -1.00209* 0.39742 -0.77344 
 (0.53964) (0.70071) (0.59123) 

N 436 376 436 
χ2 77.53664 80.97370 75.82633 

 (4) (5) (6) 
Additional Minutes to Program 
Bargain 

-0.05717* -0.06166* -0.06031* 
(0.02180) (0.02464) (0.02343) 

Additional Minutes to Program 
Bodega 

-0.02988* -0.02162 -0.03122* 
(0.01812) (0.02120) (0.01804) 

Additional Minutes to Program 
Club 

-0.00143 0.01255 -0.00236 
(0.01388) (0.01744) (0.01385) 

Additional Minutes to Program 
Discount 

0.01150 -0.00305 0.01217 
(0.03560) (0.04015) (0.03477) 

Additional Minutes to Program 
Ethnic 

-0.00603 0.00568 -0.00586 
(0.01767) (0.02012) (0.01779) 

Additional Minutes to Program 
Furnishings 

-0.01233 -0.02601 -0.01320 
(0.01889) (0.02172) (0.01928) 

Additional Minutes to Program 
Grocery 

0.01815 0.03125 0.01842 
(0.01804) (0.02194) (0.01806) 

Additional Minutes to Program 
Hardware 

-0.00015 -0.00002 0.00354 
(0.02775) (0.03489) (0.02716) 

Additional Minutes to Program 
HomeCenter 

-0.01385 0.00153 -0.01357 
(0.01277) (0.01031) (0.01308) 

Additional Minutes to Program 
Lighting 

0.00103 -0.00485 -0.00077 
(0.02132) (0.02707) (0.02200) 

Additional Minutes to Program 
MassMerch 

-0.02223 -0.00265 -0.02276 
(0.01725) (0.01967) (0.01684) 

Additional Minutes to Program 
OfficeSupply 

-0.01044 -0.01036 -0.01006 
(0.01409) (0.01769) (0.01440) 

Additional Minutes to Program 
Supermarket 

-0.00687 0.07170* -0.00776 
(0.04850) (0.03800) (0.04850) 

Additional Minutes to Program 
Thrift 

0.04333* 0.03516* 0.04523* 
(0.01519) (0.01278) (0.01489) 

Socket Count 0.00362 0.00683* 0.00355 
 (0.00224) (0.00406) (0.00227) 
Single Family Home 0.19064 0.29866 0.17117 
 (0.30378) (0.31004) (0.30567) 
Low Income Household 0.09607 -3.78622* 0.08438 
 (0.33266) (0.48443) (0.33181) 
Renter -0.17615 0.04354 -0.17164 
 (0.34082) (0.31926) (0.34205) 
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College Grad -0.15064 -0.29743 -0.13904 
 (0.32879) (0.35206) (0.33027) 
Urbanization -0.00235 -0.01503 0.00105 
 (0.00577) (0.01051) (0.00775) 
Middle Income Household  -3.95653*  
  (0.39909)  
Minutes to Any Store   0.03454 
   (0.04026) 
constant 2.54963* 7.98701* 2.23984* 
 (0.83241) (1.37526) (0.92844) 

N 436 376 436 
χ2 65.96980 468.76500 66.24642 
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APPENDIX B: PURCHASE MODELS USING IN-HOME LIGHTING 
SURVEY DATA 

Table 53 shows a matrix of pairwise correlation coefficients of the demographic and home-
characteristic variables used in this analysis.  

Table 53: Correlation Table for Demographics and Household Characteristics for the MA 2016 
Sample 

 

Bedroom 
Count 

Room 
Count 

Socket 
Count 

Single 
Family 

Structure 
Renter 

College 
Graduate 

Low 
Income 

HH 

Mid 
Income 

HH 

Bedroom 
Count 

1 
       

        
Room Count 

0.7318 1      
 (<0.001)       
 

Socket Count 
0.5874 0.7953 1     

 (<0.001) (<0.001)      
 Single Family 

Structure 

0.3749 0.5442 0.4489 1    
 (<0.001) (<0.001) (<0.001)     
 

Renter 
-0.3374 -0.5564 -0.5467 -0.4602 1   

 (<0.001) (<0.001) (<0.001) (<0.001)    
 College 

Graduate 

0.0489 0.1271 0.184 0.1234 -0.1208 1  
 (0.4490) (0.0483) (0.0041) (0.0553) (0.0618)   
 Low Income 

HH 

-0.2638 -0.4121 -0.4112 -0.2002 0.4125 -0.2798 1 

 (<0.001) (<0.001) (<0.001) (0.0024) (<0.001) (<0.001)  
 Mid Income 

HH 

0.1325 0.2921 0.2553 0.2125 -0.3825 0.2135 -0.8637 1 

(0.0621) (<0.001) (0.0003) (0.0026) (<0.001) (0.0025) (<0.001) 
 p-values in parentheses 

Table 54 and Table 55 present the results of linear models in which the dependent variable is 
the number of LED or CFL purchases made by the household, respectively. The drive time 
variables in these models are irrespective of store program/non-program status; they are the 
minimum drive time for a household to reach each retail channel. The model also includes 
installed saturation of the other efficient long-lasting bulb type (i.e., the LED model has a CFL 
saturation variable and vice-versa). These technology types have significantly longer lifetimes 
than traditional lighting technologies, and the saturation of CFL and LED bulbs will reduce the 
turnover of bulbs in a household. However, the same technology type cannot be used in a 
model which predicts the purchases of itself since saturation is a function of purchases (the 
explanatory variable would be endogenous to the dependent variable). CFL bulb saturation is 
used as a control for recent LED purchases (and vice-versa) to avoid the endogeneity of 
having in-home saturation of a technology as a predictor of recent purchases of that same 
technology type 

Table 54: OLS Model with LED Bulb Purchases as Dependent Variable 

 MA 2014 MA 2015 MA 2016 NY 2016 
Minutes to Bargain 0.0061 -0.0298 -0.0590 -0.2995* 
 (0.0433) (0.0275) (0.0488) (0.1399) 
Minutes to Bodega -0.0545 -0.0854 -0.0862 -0.2025 
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Standard errors in parentheses 
* p < 0.10 

Table 55: OLS Model with CFL Bulb Purchases as Dependent Variable 

 (0.1714) (0.1137) (0.1989) (0.1639) 
Minutes to Club 0.1273 0.0444 0.1554 0.1765 
 (0.1153) (0.0677) (0.1231) (0.1399) 
Minutes to Discount -0.3011 -0.0781 -0.2265 0.5013 
 (0.2496) (0.1154) (0.1963) (0.3517) 
Minutes to Ethnic 0.0196 0.0865 0.1533 0.0145 
 (0.0986) (0.0760) (0.1400) (0.1259) 
Minutes to Furnishings 0.0751 -0.0853 -0.0046 -0.2576 
 (0.1104) (0.0618) (0.1095) (0.1761) 
Minutes to Grocery -0.0436 -0.0400 0.1038 0.2948* 
 (0.1213) (0.0723) (0.1297) (0.1597) 
Minutes to Hardware 0.0047 0.1327 -0.2336 0.2789 
 (0.2172) (0.1333) (0.2615) (0.1743) 
Minutes to HomeCenter -0.1331 0.0258 0.3256* 0.4440* 
 (0.1229) (0.0844) (0.1623) (0.2067) 
Minutes to Lighting 0.0080 0.0391 0.3026* 0.1801 
 (0.1425) (0.0909) (0.1629) (0.1391) 
Minutes to MassMerch 0.0516 0.0198 -0.3441* -0.1377 
 (0.1400) (0.0889) (0.1464) (0.2123) 
Minutes to OfficeSupply -0.0055 -0.0285 -0.2783* -0.0091 
 (0.1207) (0.0843) (0.1556) (0.2154) 
Minutes to Supermarket 0.2799 -0.1510 0.2782 -0.0110 
 (0.3286) (0.2086) (0.3624) (0.3361) 
Minutes to Thrift -0.0592 0.0098 -0.1056 -0.0005 
 (0.0724) (0.0504) (0.0861) (0.1035) 
Minutes to Corner_Drug 0.0868 0.0271 -0.1792* -0.1470 
 (0.0804) (0.0526) (0.0982) (0.1168) 
Minutes to Drugstore -0.0892 0.0490 -0.2271 -0.8565* 
 (0.3725) (0.2292) (0.3795) (0.4178) 
Installed CFL Saturation -0.3419 -1.5543 -1.2919 -2.1543 
 (1.9104) (1.0105) (1.8047) (2.5649) 
Socket Count 0.0242 0.0394* 0.0331* -0.0063 
 (0.0210) (0.0109) (0.0183) (0.0194) 
Single Family Home 0.2097 0.5619 1.1605 1.1118 
 (1.1211) (0.6563) (1.1351) (2.0182) 
Low Income Household -0.4912 -0.4343 -0.1439 -0.3540 
 (1.0232) (0.6020) (1.0792) (1.6259) 
Renter 0.0221 0.6876 -2.2930* -0.5791 
 (1.1373) (0.6799) (1.1853) (2.0126) 
College Grad 0.4738 -0.6156 1.7594* 1.6713 
 (0.9800) (0.6024) (1.0303) (1.3071) 
Urbanization 0.0313 0.0181 0.0003 -0.0626* 
 (0.0346) (0.0211) (0.0344) (0.0315) 
constant -3.8117 -1.7204 2.2666 5.3636 
 (4.3028) (2.6080) (4.2258) (3.8871) 

N 102 173 220 76 
adj. R2 -0.071 0.089 0.115 0.014 

 MA 2014 MA 2015 MA 2016 NY 2016 
Minutes to Bargain 0.1355 -0.0207 -0.0434 -0.3440 
 (0.0868) (0.0349) (0.0288) (0.2153) 
Minutes to Bodega -0.3889 0.0942 0.0176 -0.1831 
 (0.3414) (0.1444) (0.1177) (0.2457) 
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Standard errors in parentheses 
* p < 0.10 

Table 56 and Table 57 are similar to Table 54 and Table 55 but include an additional 
explanatory variable of middle-income household status.   

Table 56: OLS Model with LED Bulb Purchases as Dependent Variable 

Minutes to Club -0.0317 -0.0630 0.0367 0.1557 
 (0.2332) (0.0857) (0.0727) (0.2120) 
Minutes to Discount -0.4218 0.0194 -0.0779 -0.1139 
 (0.5091) (0.1464) (0.1164) (0.5602) 
Minutes to Ethnic -0.1383 -0.0713 0.0799 0.0221 
 (0.1968) (0.0964) (0.0818) (0.1885) 
Minutes to Furnishings -0.0630 0.0703 -0.0695 -0.0161 
 (0.2220) (0.0784) (0.0637) (0.2712) 
Minutes to Grocery -0.1919 -0.2041* -0.0141 0.3472 
 (0.2423) (0.0916) (0.0763) (0.2405) 
Minutes to Hardware 0.2246 0.2891* -0.0169 0.2946 
 (0.4326) (0.1690) (0.1547) (0.2614) 
Minutes to HomeCenter -0.0149 0.0082 0.0142 -0.0272 
 (0.2503) (0.1064) (0.0960) (0.3244) 
Minutes to Lighting -0.2618 0.0863 0.0768 0.2306 
 (0.2837) (0.1155) (0.0960) (0.2131) 
Minutes to MassMerch 0.1105 0.1018 -0.1095 0.1373 
 (0.2760) (0.1127) (0.0871) (0.3180) 
Minutes to OfficeSupply 0.3495 -0.0113 -0.0728 -0.2567 
 (0.2412) (0.1069) (0.0921) (0.3224) 
Minutes to Supermarket 1.0671 0.1157 0.1863 0.2837 
 (0.6469) (0.2618) (0.2141) (0.5058) 
Minutes to Thrift -0.0237 0.0625 -0.0241 -0.0381 
 (0.1465) (0.0639) (0.0509) (0.1548) 
Minutes to Corner_Drug 0.0167 0.0005 0.0381 -0.0208 
 (0.1618) (0.0670) (0.0579) (0.1840) 
Minutes to Drugstore -0.4428 0.0511 0.2235 -0.5203 
 (0.7452) (0.2867) (0.2231) (0.6637) 
Installed LED Saturation -6.3148 0.7057 -0.6510 7.8172 
 (12.2899) (4.0702) (1.7418) (8.9117) 
Socket Count 0.0770* -0.0116 -0.0050 0.0323 
 (0.0418) (0.0137) (0.0107) (0.0305) 
Single Family Home 1.0842 -0.1387 1.6284* 2.4654 
 (2.2504) (0.8319) (0.6665) (3.0940) 
Low Income Household 3.7437* 0.1269 0.0038 0.3865 
 (2.0454) (0.7563) (0.6315) (2.4677) 
Renter -1.6314 0.0026 0.2691 1.1110 
 (2.2785) (0.8563) (0.7080) (3.1428) 
College Grad 1.1106 0.5668 0.4219 -0.6705 
 (1.9219) (0.7642) (0.6106) (1.9291) 
Urbanization 0.0212 -0.0071 0.0182 -0.0187 
 (0.0693) (0.0267) (0.0203) (0.0473) 
Constant -2.6361 0.5812 -1.1876 -0.1802 
 (8.5816) (3.2407) (2.4630) (6.0611) 

N 102 173 220 76 
adj. R2 -0.000 0.114 -0.003 -0.165 

 MA 2014 MA 2015 MA 2016 NY 2016 
Minutes to Bargain -0.0168 -0.0477 -0.0468 -0.3211* 
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Standard errors in parentheses 
* p < 0.10 

 

 (0.0422) (0.0332) (0.0491) (0.1466) 
Minutes to Bodega -0.0921 -0.0314 -0.0034 -0.1908 
 (0.1695) (0.1287) (0.1996) (0.1739) 
Minutes to Club 0.0470 0.0400 0.0862 0.2040 
 (0.1448) (0.0818) (0.1288) (0.1494) 
Minutes to Discount -0.1305 -0.0527 -0.1312 0.4752 
 (0.2483) (0.1375) (0.2016) (0.3623) 
Minutes to Ethnic -0.0463 0.0164 0.2694* 0.0297 
 (0.1261) (0.1012) (0.1498) (0.1310) 
Minutes to Furnishings 0.0307 -0.0947 -0.0324 -0.2805 
 (0.1302) (0.0726) (0.1137) (0.1886) 
Minutes to Grocery -0.0511 -0.0045 0.0319 0.2560 
 (0.1677) (0.0948) (0.1417) (0.1761) 
Minutes to Hardware 0.0982 0.0415 -0.1932 0.2772 
 (0.2773) (0.1509) (0.2637) (0.1867) 
Minutes to HomeCenter 0.1765 0.1857 0.1082 0.4792* 
 (0.1781) (0.1198) (0.1756) (0.2304) 
Minutes to Lighting 0.1622 0.1426 0.2692 0.1798 
 (0.2084) (0.1104) (0.1717) (0.1432) 
Minutes to MassMerch -0.1436 -0.0589 -0.2916* -0.1575 
 (0.1599) (0.1101) (0.1509) (0.2326) 
Minutes to OfficeSupply -0.0549 -0.0537 -0.1268 -0.0094 
 (0.1553) (0.1127) (0.1642) (0.2243) 
Minutes to Supermarket -0.2716 -0.1247 -0.0273 -0.0273 
 (0.3955) (0.2453) (0.3694) (0.3453) 
Minutes to Thrift -0.0604 -0.0607 -0.0757 -0.0110 
 (0.0805) (0.0662) (0.0921) (0.1075) 
Minutes to Corner_Drug 0.1021 0.0581 -0.0930 -0.1476 
 (0.0813) (0.0621) (0.1028) (0.1213) 
Minutes to Drugstore 0.2821 -0.0116 -0.0530 -0.8562* 
 (0.4110) (0.2622) (0.3783) (0.4280) 
Installed CFL Saturation 2.0179 -2.3060* -1.9597 -2.0933 
 (1.9706) (1.1034) (1.8161) (2.6301) 
Socket Count 0.0416 0.0417* 0.0254 -0.0017 
 (0.0267) (0.0129) (0.0199) (0.0219) 
Single Family Home -0.1043 0.5047 0.8483 1.3739 
 (1.2412) (0.7513) (1.1739) (2.1086) 
Low Income Household 0.4834 -1.3645 1.7871 0.6534 
 (2.1262) (1.3623) (2.0052) (2.3619) 
Middle Income Household 1.1808 -0.8564 2.1808 1.2004 
 (2.0712) (1.2862) (1.8299) (1.8034) 
Renter 0.6169 0.8629 -1.7721 -0.4871 
 (1.1552) (0.8066) (1.2289) (2.0726) 
College Grad 0.0882 -1.0719 1.7024 1.7552 
 (0.9241) (0.6881) (1.0359) (1.4070) 
Urbanization 0.0272 0.0185 -0.0046 -0.0664* 
 (0.0377) (0.0238) (0.0344) (0.0328) 
constant -6.1229 -0.3025 1.0448 4.5091 
 (5.4764) (3.3409) (4.7234) (4.2610) 

N 55 140 191 74 
adj. R2 -0.312 0.124 0.053 -0.011 
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Table 57: OLS Model with CFL Bulb Purchases as Dependent Variable 

 MA 2014 MA 2015 MA 2016 NY 2016 
Minutes to Bargain 0.2324* -0.0023 -0.0425 -0.3907* 
 (0.1088) (0.0423) (0.0322) (0.2213) 
Minutes to Bodega 0.1807 0.1857 0.0086 -0.2089 
 (0.4369) (0.1638) (0.1312) (0.2573) 
Minutes to Club 0.2462 -0.0435 0.0217 0.2210 
 (0.3735) (0.1037) (0.0848) (0.2226) 
Minutes to Discount -0.3796 0.0291 -0.0038 -0.1954 
 (0.6428) (0.1756) (0.1329) (0.5716) 
Minutes to Ethnic -0.5051 -0.1681 0.1115 0.0432 
 (0.3374) (0.1285) (0.0967) (0.1935) 
Minutes to Furnishings 0.0564 0.0499 -0.0889 -0.0783 
 (0.3358) (0.0927) (0.0733) (0.2829) 
Minutes to Grocery 0.4614 -0.1704 -0.0228 0.3086 
 (0.4443) (0.1205) (0.0922) (0.2618) 
Minutes to Hardware -0.4000 0.2396 0.0148 0.2160 
 (0.7082) (0.1926) (0.1736) (0.2771) 
Minutes to HomeCenter -0.2417 0.1905 -0.0357 -0.0697 
 (0.4603) (0.1536) (0.1156) (0.3560) 
Minutes to Lighting -0.4672 0.1826 0.1151 0.2365 
 (0.5425) (0.1409) (0.1119) (0.2158) 
Minutes to MassMerch 0.2249 0.0268 -0.1369 0.1917 
 (0.4090) (0.1407) (0.1002) (0.3440) 
Minutes to OfficeSupply 0.0990 -0.0173 -0.0623 -0.2196 
 (0.4009) (0.1436) (0.1081) (0.3310) 
Minutes to Supermarket 0.7754 -0.1309 0.1803 0.2554 
 (1.0345) (0.3097) (0.2430) (0.5122) 
Minutes to Thrift -0.3136 -0.0210 -0.0062 -0.0631 
 (0.2086) (0.0839) (0.0606) (0.1586) 
Minutes to Corner_Drug -0.1570 0.0087 0.0601 0.0169 
 (0.2143) (0.0801) (0.0671) (0.1906) 
Minutes to Drugstore -0.5328 0.1822 0.2238 -0.4669 
 (1.0690) (0.3302) (0.2477) (0.6726) 
Installed LED Saturation 36.6175 0.4316 -0.8033 9.9850 
 (25.4376) (4.4790) (1.9487) (9.2441) 
Socket Count 0.0327 -0.0255 -0.0057 0.0476 
 (0.0711) (0.0165) (0.0129) (0.0346) 
Single Family Home 5.3271 -0.0869 1.5298* 3.3320 
 (3.3421) (0.9535) (0.7667) (3.1997) 
Low Income Household 7.2091 -1.9403 0.6097 2.8401 
 (5.4756) (1.7195) (1.3180) (3.6060) 
Middle Income Household -0.1470 -2.1675 1.0077 2.7643 
 (5.4033) (1.6322) (1.2046) (2.6933) 
Renter -1.3705 -0.2573 0.3609 1.5834 
 (2.9865) (1.0108) (0.8159) (3.2164) 
College Grad -0.3093 -0.1411 0.5012 -0.7879 
 (2.3917) (0.8822) (0.6817) (2.0466) 
Urbanization -0.0550 -0.0195 0.0240 -0.0242 
 (0.0977) (0.0302) (0.0227) (0.0485) 
constant 5.1562 4.5596 -2.5067 -2.9285 
 (13.9214) (4.2243) (3.0908) (6.6662) 

N 55 140 191 74 
adj. R2 0.066 0.058 -0.007 -0.164 
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Standard errors in parentheses 
* p < 0.10 

Table 58 and Table 59 replace the drive time predictors of Table 54 and Table 55 with a set 
of predictors that are minimum drive times from a household to each channel and 
program/non-program store type variant. Since there are no program stores in NY, those data 
are excluded.   

Table 58: OLS Model with LED Bulb Purchases as Dependent Variable 

 MA 2014 MA 2015 MA 2016 
Minutes to Program Bargain 0.0958 0.0793 0.0496 
 (0.0931) (0.0517) (0.0936) 
Minutes to Program Bodega -0.0270 0.0124 -0.0776 
 (0.0693) (0.0480) (0.0853) 
Minutes to Program Club 0.0997 0.0396 0.0078 
 (0.1343) (0.0750) (0.1456) 
Minutes to Program Discount -0.4245 -0.0787 0.0478 
 (0.3316) (0.1325) (0.2328) 
Minutes to Program Ethnic 0.0076 -0.0286 -0.0292 
 (0.0700) (0.0428) (0.0771) 
Minutes to Program Furnishings -0.0115 0.0963* 0.0805 

(0.0744) (0.0479) (0.0818) 
Minutes to Program Grocery -0.0178 -0.0333 -0.0607 
 (0.0767) (0.0400) (0.0676) 
Minutes to Program Hardware 0.0211 0.0068 0.0390 
 (0.2038) (0.1098) (0.1911) 
Minutes to Program HomeCenter -0.1026 0.0251 0.2594 

(0.1419) (0.1070) (0.2034) 
Minutes to Program Lighting 0.1550 0.0430 0.1435 
 (0.1477) (0.0910) (0.1676) 
Minutes to Program MassMerch -0.1982 0.0339 -0.5515* 

(0.1510) (0.0930) (0.1726) 
Minutes to Program OfficeSupply 0.0269 0.0849 -0.0228 

(0.1430) (0.1001) (0.1998) 
Minutes to Program Supermarket 0.3191 -0.0482 0.2952 

(0.2917) (0.1587) (0.2866) 
Minutes to Program Thrift 0.0614 0.0535 0.0323 
 (0.0668) (0.0402) (0.0730) 
Minutes to Non-Program Bargain -0.0258 -0.1014* -0.0559 

(0.0910) (0.0493) (0.0853) 
Minutes to Non-Program Bodega 0.0133 -0.0235 -0.2523 

(0.2176) (0.1252) (0.2067) 
Minutes to Non-Program Club -0.0441 0.0141 -0.0375 
 (0.0658) (0.0367) (0.0636) 
Minutes to Non-Program 
Corner_Drug 

0.1526 0.0217 -0.1772 
(0.1086) (0.0678) (0.1271) 

Minutes to Non-Program Discount -0.0684 -0.0720 -0.0523 
(0.1401) (0.0731) (0.1337) 

Minutes to Non-Program 
Drugstore 

0.1451 -0.0977 -0.2042 
(0.4469) (0.2282) (0.3915) 

Minutes to Non-Program Ethnic -0.1629 0.0529 -0.0125 
(0.1503) (0.1029) (0.1715) 

Minutes to Non-Program 
Furnishings 

0.1347 -0.1418 -0.0393 
(0.1491) (0.0870) (0.1468) 
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Standard errors in parentheses 
* p < 0.10 

 

Table 59: OLS Model with CFL Bulb Purchases as Dependent Variable 

Minutes to Non-Program Grocery -0.0451 0.0336 0.2300* 
(0.1316) (0.0789) (0.1391) 

Minutes to Non-Program 
Hardware 

-0.1861 0.1325 -0.3150 
(0.1790) (0.1035) (0.1999) 

Minutes to Non-Program 
HomeCenter 

0.0747* 0.0188 0.0261 
(0.0443) (0.0270) (0.0453) 

Minutes to Non-Program Lighting -0.0746 -0.0814 0.0049 
(0.1158) (0.0781) (0.1377) 

Minutes to Non-Program 
MassMerch 

0.0112 0.0221 0.1419 
(0.1157) (0.0681) (0.1356) 

Minutes to Non-Program 
OfficeSupply 

0.0400 -0.0365 0.0886 
(0.0839) (0.0416) (0.0763) 

Minutes to Non-Program 
Supermarket 

-0.0947 -0.1770 0.0009 
(0.2308) (0.1139) (0.2009) 

Minutes to Non-Program Thrift -0.0385 0.0458 -0.0067 
(0.0686) (0.0454) (0.0818) 

Installed CFL Saturation 0.2187 -2.0265* -1.4338 
 (2.0019) (1.0434) (1.8365) 
Socket Count 0.0299 0.0487* 0.0317* 
 (0.0242) (0.0119) (0.0189) 
Single Family Home 0.2995 0.3801 0.7237 
 (1.2020) (0.6967) (1.2029) 
Low Income Household 0.1941 -0.1417 0.3989 
 (1.0956) (0.6467) (1.1447) 
Renter -0.0949 0.7534 -2.9428* 
 (1.2387) (0.7272) (1.2834) 
College Grad 0.1456 -0.7512 1.9609* 
 (1.0930) (0.6340) (1.0723) 
Urbanization 0.0235 0.0151 0.0002 
 (0.0413) (0.0245) (0.0383) 
Constant -4.0189 -3.9273 1.4744 
 (4.7427) (3.0541) (4.9842) 

N 102 173 220 
adj. R2 -0.040 0.086 0.112 

 MA 2014 MA 2015 MA 2016 
Minutes to Program Bargain 0.0591 0.0197 0.0087 
 (0.1872) (0.0637) (0.0548) 
Minutes to Program Bodega -0.2157 -0.0828 -0.0414 
 (0.1394) (0.0585) (0.0498) 
Minutes to Program Club -0.1469 -0.1330 -0.0467 
 (0.2718) (0.0916) (0.0851) 
Minutes to Program Discount -0.7429 -0.0155 -0.0834 
 (0.6822) (0.1620) (0.1358) 
Minutes to Program Ethnic -0.2720* -0.0881* -0.0042 
 (0.1363) (0.0519) (0.0450) 
Minutes to Program Furnishings 0.2017 0.1127* 0.0188 

(0.1477) (0.0580) (0.0477) 
Minutes to Program Grocery 0.1871 -0.0086 0.0052 
 (0.1540) (0.0489) (0.0395) 
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Minutes to Program Hardware 0.5807 0.0830 -0.2820* 
 (0.4068) (0.1331) (0.1115) 
Minutes to Program HomeCenter 0.3240 -0.0720 -0.1169 

(0.2904) (0.1300) (0.1187) 
Minutes to Program Lighting 0.0269 -0.1441 -0.1083 
 (0.3017) (0.1107) (0.0972) 
Minutes to Program MassMerch -0.0698 0.2270* -0.0923 

(0.3082) (0.1136) (0.1015) 
Minutes to Program OfficeSupply 0.2480 0.1170 0.0405 

(0.2861) (0.1225) (0.1168) 
Minutes to Program Supermarket 0.6853 0.0674 0.2196 

(0.5862) (0.1932) (0.1672) 
Minutes to Program Thrift -0.0317 0.0238 -0.0086 
 (0.1347) (0.0493) (0.0425) 
Minutes to Non-Program Bargain 0.0058 -0.0682 -0.0358 

(0.1832) (0.0604) (0.0500) 
Minutes to Non-Program Bodega -0.9628* 0.1024 0.0796 

(0.4239) (0.1537) (0.1208) 
Minutes to Non-Program Club 0.1892 0.1476* 0.0126 
 (0.1327) (0.0446) (0.0371) 
Minutes to Non-Program 
Corner_Drug 

-0.0767 0.0403 0.0298 
(0.2232) (0.0826) (0.0740) 

Minutes to Non-Program Discount -0.3125 -0.0132 0.0699 
(0.2774) (0.0893) (0.0779) 

Minutes to Non-Program 
Drugstore 

-0.2749 0.1250 0.4416* 
(0.8990) (0.2779) (0.2278) 

Minutes to Non-Program Ethnic -0.3520 -0.0415 0.1138 
(0.3027) (0.1255) (0.0990) 

Minutes to Non-Program 
Furnishings 

-0.1264 -0.0407 -0.1531* 
(0.3041) (0.1061) (0.0846) 

Minutes to Non-Program Grocery -0.0221 -0.2094* -0.0410 
(0.2625) (0.0959) (0.0817) 

Minutes to Non-Program 
Hardware 

0.3597 0.1228 -0.0853 
(0.3582) (0.1263) (0.1170) 

Minutes to Non-Program 
HomeCenter 

-0.0081 0.0084 -0.0313 
(0.0904) (0.0332) (0.0265) 

Minutes to Non-Program Lighting 0.0018 0.1114 0.1524* 
(0.2323) (0.0950) (0.0801) 

Minutes to Non-Program 
MassMerch 

0.3619 0.1108 0.1015 
(0.2283) (0.0831) (0.0791) 

Minutes to Non-Program 
OfficeSupply 

-0.0465 -0.1062* -0.0072 
(0.1698) (0.0508) (0.0446) 

Minutes to Non-Program 
Supermarket 

0.1016 0.0667 -0.0429 
(0.4632) (0.1425) (0.1173) 

Minutes to Non-Program Thrift 0.0728 -0.0041 -0.0081 
(0.1386) (0.0556) (0.0479) 

Installed LED Saturation -3.1140 1.2116 -0.4303 
 (13.8920) (4.1553) (1.7813) 
Socket Count 0.0757 0.0037 -0.0050 
 (0.0485) (0.0146) (0.0109) 
Single Family Home 2.2831 -0.4725 1.9286* 
 (2.4251) (0.8496) (0.6962) 
Low Income Household 5.2282* 0.2142 -0.2498 
 (2.2049) (0.7784) (0.6634) 
Renter -2.6524 -0.0193 0.7623 
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Standard errors in parentheses 
* p < 0.10 

Table 60 and Table 61 remove the non-program retail channel locations from the models 
reported in Table 58 and Table 59 in order to estimate the effect of proximity to program store 
retail channels only. 

 

Table 60: OLS Model with LED Bulb Purchases as Dependent Variable 

 (2.4874) (0.8853) (0.7613) 
College Grad 1.6051 0.5667 0.3948 
 (2.1561) (0.7774) (0.6283) 
Urbanization -0.0283 -0.0278 0.0065 
 (0.0828) (0.0298) (0.0224) 
Constant -4.1020 -0.5054 1.0023 
 (9.4820) (3.6929) (2.8734) 

N 102 173 220 
adj. R2 0.022 0.177 0.020 

 MA 2014 MA 2015 MA 2016 
Minutes to Program Bargain 0.0463 0.0129 0.0100 
 (0.0396) (0.0261) (0.0435) 
Minutes to Program Bodega 0.0184 -0.0241 -0.0077 
 (0.0478) (0.0385) (0.0666) 
Minutes to Program Club 0.1364 0.0420 0.0051 
 (0.0987) (0.0664) (0.1187) 
Minutes to Program Discount -0.4679* -0.0392 -0.0642 
 (0.2340) (0.1115) (0.2025) 
Minutes to Program Ethnic -0.0030 -0.0035 -0.0409 
 (0.0343) (0.0274) (0.0446) 
Minutes to Program Furnishings -0.0119 0.0280 0.0987 

(0.0507) (0.0386) (0.0632) 
Minutes to Program Grocery -0.0393 -0.0232 -0.0676 
 (0.0552) (0.0357) (0.0587) 
Minutes to Program Hardware -0.0007 0.0212 0.0015 
 (0.1310) (0.0838) (0.1555) 
Minutes to Program HomeCenter -0.0832 -0.0625 0.1743 

(0.0948) (0.0800) (0.1539) 
Minutes to Program Lighting 0.2246* 0.0115 0.1662 
 (0.1083) (0.0782) (0.1474) 
Minutes to Program MassMerch -0.0597 0.0112 -0.3813* 

(0.0988) (0.0781) (0.1445) 
Minutes to Program OfficeSupply -0.1524 -0.0313 -0.0581 

(0.1087) (0.0769) (0.1545) 
Minutes to Program Supermarket 0.2556 -0.0240 -0.0300 

(0.2349) (0.1328) (0.2388) 
Minutes to Program Thrift 0.0400 0.0483 0.0356 
 (0.0428) (0.0309) (0.0552) 
Installed CFL Saturation 0.5085 -1.5367 -1.6435 
 (1.7275) (1.0044) (1.7778) 
Socket Count 0.0210 0.0438* 0.0340* 
 (0.0206) (0.0110) (0.0185) 
Single Family Home 0.5315 0.2781 0.3541 
 (1.0651) (0.6453) (1.1299) 
Low Income Household -0.4561 -0.2957 0.4384 
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Standard errors in parentheses 
* p < 0.10 

 

Table 61: OLS Model with CFL Bulb Purchases as Dependent Variable 

 (0.9522) (0.6056) (1.0861) 
Renter 0.2183 0.7368 -2.6180* 
 (1.1117) (0.6798) (1.1967) 
College Grad 0.3238 -0.4266 2.1071* 
 (0.8926) (0.5770) (1.0046) 
Urbanization 0.0379 0.0289 0.0184 
 (0.0309) (0.0214) (0.0346) 
Constant -4.3801 -3.5242 -0.8713 
 (3.8855) (2.7302) (4.4138) 

N 102 173 220 
adj. R2 0.042 0.083 0.089 

 MA 2014 MA 2015 MA 2016 
Minutes to Program Bargain 0.0815 -0.0043 0.0016 
 (0.0865) (0.0332) (0.0253) 
Minutes to Program Bodega -0.0990 -0.0545 -0.0382 
 (0.1012) (0.0494) (0.0385) 
Minutes to Program Club -0.1696 -0.1270 0.0166 
 (0.2133) (0.0848) (0.0689) 
Minutes to Program Discount -0.5042 -0.0149 0.0147 
 (0.5149) (0.1426) (0.1176) 
Minutes to Program Ethnic -0.0840 -0.0241 0.0235 
 (0.0729) (0.0349) (0.0259) 
Minutes to Program Furnishings 0.1129 0.0835* -0.0208 

(0.1076) (0.0491) (0.0367) 
Minutes to Program Grocery 0.1932 -0.0393 0.0178 
 (0.1174) (0.0455) (0.0341) 
Minutes to Program Hardware 0.1116 0.1471 -0.1243 
 (0.2790) (0.1067) (0.0903) 
Minutes to Program HomeCenter -0.1261 -0.0481 -0.0848 

(0.2041) (0.1017) (0.0892) 
Minutes to Program Lighting -0.0379 -0.0264 -0.0663 
 (0.2430) (0.0996) (0.0855) 
Minutes to Program MassMerch 0.0819 0.0942 -0.0995 

(0.2115) (0.0997) (0.0842) 
Minutes to Program OfficeSupply 0.0418 0.1110 0.0021 

(0.2333) (0.0982) (0.0898) 
Minutes to Program Supermarket 0.3628 0.2205 0.3953* 

(0.5017) (0.1681) (0.1386) 
Minutes to Program Thrift -0.0040 0.0759* 0.0160 
 (0.0913) (0.0394) (0.0321) 
Installed LED Saturation -3.6900 -1.3989 -0.3650 
 (13.1292) (4.0462) (1.7379) 
Socket Count 0.0585 -0.0032 -0.0046 
 (0.0438) (0.0140) (0.0106) 
Single Family Home 1.4455 -0.4077 1.4771* 
 (2.2680) (0.8223) (0.6525) 
Low Income Household 5.4494* 0.1999 0.0332 
 (2.0185) (0.7613) (0.6222) 
Renter -3.2428 -0.0718 0.2288 
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Standard errors in parentheses 
* p < 0.10 

Table 62 and Table 63 further restrict the drive time predictors to three select retail channel 
types, club (membership) stores, mass-merchandise stores, and home-center stores. 
Predictors for both program and non-program locations of these retail channels are included. 

Table 62: OLS Model with LED Bulb Purchases as Dependent Variable 

 

Standard errors in parentheses 
* p < 0.10 
 

Table 63: OLS Model with CFL Bulb Purchases as Dependent Variable 

 (2.3669) (0.8615) (0.7030) 
College Grad 1.6202 0.6006 0.6627 
 (1.8614) (0.7357) (0.5843) 
Urbanization 0.0136 -0.0151 0.0016 
 (0.0659) (0.0272) (0.0201) 
Constant -2.3198 1.0061 0.8149 
 (8.2081) (3.4343) (2.5444) 

N 102 173 220 
adj. R2 -0.010 0.098 0.004 

 MA 2014 MA 2015 MA 2016 
Minutes to Non-Program Club 0.0135 -0.0017 0.0028 
 (0.0153) (0.0106) (0.0189) 
Minutes to Non-Program 
HomeCenter 

0.0294 0.0019 0.0501 
(0.0284) (0.0203) (0.0351) 

Minutes to Non-Program 
MassMerch 

0.0566 0.0190 0.0786 
(0.0508) (0.0365) (0.0656) 

Minutes to Program Club 0.1106 0.0400 0.0176 
 (0.0829) (0.0552) (0.1043) 
Minutes to Program HomeCenter -0.1593* -0.0295 0.0397 
 (0.0938) (0.0677) (0.1358) 
Minutes to Program MassMerch -0.0162 -0.0189 -0.3998* 

(0.0810) (0.0601) (0.1227) 
Installed CFL Saturation -0.3766 -1.3621 -1.1761 
 (1.7129) (0.9625) (1.7449) 
Socket Count 0.0173 0.0399* 0.0260 
 (0.0187) (0.0105) (0.0175) 
Single Family Home 0.4014 0.4390 0.4366 
 (1.0409) (0.6141) (1.0850) 
Low Income Household -0.8739 -0.3648 0.6274 
 (0.9071) (0.5832) (1.0824) 
Renter -0.3161 0.6687 -2.9990* 
 (1.0711) (0.6772) (1.2223) 
College Grad 0.1057 -0.4059 2.0655* 
 (0.8556) (0.5472) (0.9657) 
Urbanization 0.0301 0.0241 -0.0204 
 (0.0240) (0.0163) (0.0270) 
Constant -4.2852 -2.8577 2.5784 
 (3.2086) (2.1473) (3.4289) 

N 102 173 220 
adj. R2 -0.001 0.106 0.107 

 MA 2014 MA 2015 MA 2016 
Minutes to Non-Program Club 0.0271 0.0216 0.0003 
 (0.0316) (0.0140) (0.0111) 
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Standard errors in parentheses 
* p < 0.10 

Table 64 and Table 65 are similar to the previous two tables, but exclude the non-program 
stores of those three included retail channels. 

Table 64: OLS Model with LED Bulb Purchases as Dependent Variable 

Minutes to Non-Program 
HomeCenter 

0.0524 -0.0024 -0.0250 
(0.0589) (0.0269) (0.0207) 

Minutes to Non-Program 
MassMerch 

-0.0072 0.0442 0.0501 
(0.1054) (0.0482) (0.0384) 

Minutes to Program Club -0.0874 -0.0366 0.0191 
 (0.1730) (0.0728) (0.0609) 
Minutes to Program HomeCenter -0.0911 -0.0658 -0.0171 
 (0.1975) (0.0888) (0.0795) 
Minutes to Program MassMerch -0.0180 0.0485 -0.0822 

(0.1669) (0.0791) (0.0726) 
Installed CFL Saturation -3.8756 -0.2596 -0.4378 
 (11.5963) (4.0576) (1.7243) 
Socket Count 0.0504 -0.0048 -0.0040 
 (0.0382) (0.0136) (0.0101) 
Single Family Home 1.4233 -0.1111 1.4637* 
 (2.1430) (0.8071) (0.6294) 
Low Income Household 4.3808* 0.0344 0.0213 
 (1.8645) (0.7602) (0.6281) 
Renter -2.9468 0.2427 0.3852 
 (2.2082) (0.8861) (0.7290) 
College Grad 1.3263 0.6962 0.6813 
 (1.7132) (0.7212) (0.5667) 
Urbanization 0.0135 -0.0597* -0.0096 
 (0.0497) (0.0214) (0.0158) 
Constant -1.2834 6.3208* 1.7599 
 (6.5254) (2.7474) (1.9652) 

N 102 173 220 
adj. R2 0.014 0.067 0.006 

 MA 2014 MA 2015 MA 2016 
Minutes to Program Club 0.1364* 0.0458 0.0385 
 (0.0816) (0.0533) (0.1020) 
Minutes to Program HomeCenter -0.0917 -0.0247 0.1140 
 (0.0838) (0.0620) (0.1247) 
Minutes to Program MassMerch 0.0007 -0.0169 -0.3482* 

(0.0796) (0.0592) (0.1185) 
Installed CFL Saturation -0.4060 -1.3683 -1.3507 
 (1.7016) (0.9544) (1.7420) 
Socket Count 0.0161 0.0411* 0.0261 
 (0.0187) (0.0100) (0.0173) 
Single Family Home 0.5394 0.4488 0.5611 
 (1.0141) (0.6039) (1.0767) 
Low Income Household -0.8824 -0.3829 0.1970 
 (0.9003) (0.5726) (1.0506) 
Renter -0.1743 0.6966 -2.4783* 
 (1.0466) (0.6490) (1.1624) 
College Grad 0.0487 -0.4346 2.1874* 
 (0.8367) (0.5305) (0.9541) 
Urbanization 0.0311 0.0254 -0.0092 
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Table 65: OLS Model with CFL Bulb Purchases as Dependent Variable 

 

Standard errors in parentheses 
* p < 0.10 

Table 66 and Table 67 again replace the drive time variables of Table 54 and Table 55 with 
an alternative construction of those variables. In these models, the drive time variables are 
represented as the additional driving time to reach a program vs. a non-program store for 
each of the retail channels. Because there are no program stores from which to estimate a 
differential drive time, the NY household comparison sample is again excluded.  

Table 66: OLS Model with LED Bulb Purchases as Dependent Variable 

 (0.0237) (0.0156) (0.0257) 
Constant -3.1474 -2.8901 2.9377 
 (3.1333) (2.0429) (3.2998) 

N 102 173 220 
adj. R2 -0.001 0.121 0.106 

 MA 2014 MA 2015 MA 2016 
Minutes to Program Club -0.0731 -0.0143 0.0356 
 (0.1696) (0.0710) (0.0597) 
Minutes to Program HomeCenter 0.0027 -0.0333 -0.0299 
 (0.1722) (0.0821) (0.0732) 
Minutes to Program MassMerch 0.0162 0.0580 -0.0761 

(0.1620) (0.0787) (0.0701) 
Installed CFL Saturation -1.9074 -1.0828 -0.7639 
 (11.2070) (4.0218) (1.7148) 
Socket Count 0.0489 -0.0035 -0.0009 
 (0.0376) (0.0132) (0.0100) 
Single Family Home 1.2457 0.0993 1.5133* 
 (2.0657) (0.8012) (0.6259) 
Low Income Household 4.3216* 0.0848 0.1377 
 (1.8321) (0.7547) (0.6092) 
Renter -2.5242 0.2313 0.0844 
 (2.1340) (0.8577) (0.6916) 
College Grad 1.4004 0.5091 0.5313 
 (1.6542) (0.7039) (0.5618) 
Urbanization 0.0178 -0.0665* -0.0119 
 (0.0484) (0.0206) (0.0150) 
Constant -0.2605 7.5322* 1.6982 
 (6.2820) (2.6354) (1.8920) 

N 102 173 220 
adj. R2 0.033 0.062 0.002 

 MA 2014 MA 2015 MA 2016 
Additional Minutes to Program 
Bargain 

0.0087 0.0514 0.0382 
(0.0635) (0.0380) (0.0690) 

Additional Minutes to Program 
Bodega 

-0.0156 -0.0045 -0.0519 
(0.0491) (0.0348) (0.0628) 

Additional Minutes to Program 
Club 

0.0256 -0.0082 -0.0160 
(0.0373) (0.0248) (0.0468) 

Additional Minutes to Program 
Discount 

-0.0797 -0.0148 -0.0344 
(0.0866) (0.0510) (0.0887) 

Additional Minutes to Program 0.0506 -0.0189 -0.0372 
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Table 67: OLS Model with CFL Bulb Purchases as Dependent Variable 

Ethnic (0.0412) (0.0284) (0.0511) 
Additional Minutes to Program 
Furnishings 

-0.0668 0.0660* 0.1345* 
(0.0545) (0.0348) (0.0632) 

Additional Minutes to Program 
Grocery 

-0.0149 -0.0171 -0.1152* 
(0.0572) (0.0308) (0.0573) 

Additional Minutes to Program 
Hardware 

0.1077 -0.0663 0.0949 
(0.1020) (0.0692) (0.1294) 

Additional Minutes to Program 
HomeCenter 

-0.0552 -0.0209 -0.0464 
(0.0338) (0.0236) (0.0398) 

Additional Minutes to Program 
Lighting 

0.1001* 0.0146 -0.0146 
(0.0599) (0.0421) (0.0827) 

Additional Minutes to Program 
MassMerch 

-0.0672 -0.0381 -0.2153* 
(0.0554) (0.0412) (0.0875) 

Additional Minutes to Program 
OfficeSupply 

-0.0376 0.0169 0.0333 
(0.0404) (0.0284) (0.0552) 

Additional Minutes to Program 
Supermarket 

0.0729 0.0475 0.0083 
(0.1141) (0.0644) (0.1240) 

Additional Minutes to Program 
Thrift 

0.0286 0.0183 -0.0115 
(0.0308) (0.0217) (0.0396) 

Installed CFL Saturation 0.2213 -1.8052* -1.7106 
 (1.7684) (0.9936) (1.7715) 
Socket Count 0.0140 0.0442* 0.0338* 
 (0.0198) (0.0107) (0.0178) 
Single Family Home 0.7280 0.5237 0.3892 
 (1.0201) (0.6303) (1.1026) 
Low Income -0.4979 -0.2020 0.9077 
 (0.9558) (0.5935) (1.0939) 
Renter -0.0675 0.6386 -2.7833* 
 (1.1605) (0.6841) (1.2225) 
College Grad -0.2147 -0.8106 1.8376* 
 (0.9445) (0.5897) (1.0080) 
Urbanization 0.0327 0.0151 0.0149 
 (0.0208) (0.0146) (0.0274) 
Constant -4.0871 -2.7471 -2.6816 
 (3.0151) (1.8512) (3.5051) 

N 102 173 220 
adj. R2 -0.006 0.110 0.119 

 MA 2014 MA 2015 MA 2016 
Additional Minutes to Program 
Bargain 

0.0023 0.0938* 0.0500 
(0.1303) (0.0480) (0.0406) 

Additional Minutes to Program 
Bodega 

-0.0418 -0.1096* -0.0342 
(0.1008) (0.0442) (0.0368) 

Additional Minutes to Program 
Club 

-0.0911 -0.1079* -0.0271 
(0.0766) (0.0311) (0.0275) 

Additional Minutes to Program 
Discount 

0.2620 0.1008 -0.0034 
(0.1785) (0.0643) (0.0520) 

Additional Minutes to Program 
Ethnic 

-0.1047 -0.0258 -0.0304 
(0.0846) (0.0358) (0.0299) 

Additional Minutes to Program 0.0535 0.0421 0.0718* 
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Standard errors in parentheses 
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Table 68 shows results of using a stepwise procedure to remove predictors form the model if 
their significance drops below a certain threshold (p > 0.2, used here). The model starts with 
the predictors used in Table 66 (and, like in that table, uses LED bulb purchases as the 
dependent variable) and removes the lowest performing predictor, one at a time, until none of 
the predictors have a p-value less than 0.2. The table shows results from using an OLS and a 
probit model functional form.   

Table 68: Stepwise Predictor Removal (p < 0.2) Results using LED Purchases as the Dependent 
Variable for OLDs and Probit Models using the MA 2016 Sample 

Furnishings (0.1133) (0.0437) (0.0370) 
Additional Minutes to Program 
Grocery 

0.1247 0.0744* 0.0134 
(0.1174) (0.0388) (0.0338) 

Additional Minutes to Program 
Hardware 

-0.1923 -0.0416 -0.1148 
(0.2101) (0.0873) (0.0759) 

Additional Minutes to Program 
HomeCenter 

-0.0184 -0.0216 0.0233 
(0.0703) (0.0301) (0.0234) 

Additional Minutes to Program 
Lighting 

-0.0551 -0.1068* -0.0566 
(0.1271) (0.0530) (0.0481) 

Additional Minutes to Program 
MassMerch 

-0.0107 0.0048 -0.1013* 
(0.1152) (0.0518) (0.0512) 

Additional Minutes to Program 
OfficeSupply 

0.0236 0.0732* 0.0399 
(0.0840) (0.0357) (0.0325) 

Additional Minutes to Program 
Supermarket 

-0.0166 0.1012 0.1100 
(0.2344) (0.0817) (0.0726) 

Additional Minutes to Program 
Thrift 

-0.0104 0.0255 0.0009 
(0.0635) (0.0275) (0.0235) 

Installed LED Saturation 1.6543 -1.3213 -0.4972 
 (12.1328) (3.9662) (1.7387) 
Socket Count 0.0612 0.0067 -0.0005 
 (0.0401) (0.0134) (0.0103) 
Single Family Home 1.1285 -0.3353 1.5902* 
 (2.0949) (0.7945) (0.6414) 
Low Income 4.3955* 0.2429 0.0893 
 (1.9497) (0.7392) (0.6344) 
Renter -2.2339 0.1008 0.6028 
 (2.3831) (0.8601) (0.7276) 
College Grad 1.9417 0.9379 0.5591 
 (1.8896) (0.7485) (0.5930) 
Urbanization -0.0001 -0.0789* -0.0133 
 (0.0427) (0.0184) (0.0161) 
Constant -1.2053 6.9461* 0.6157 
 (5.8471) (2.3025) (2.0122) 

N 102 173 220 
adj. R2 0.012 0.142 0.016 

 OLS Probit 
Additional Minutes to Program 
Bargain 

dropped dropped 
  

Additional Minutes to Program 
Bodega 

dropped -0.019 
 (0.013) 

Additional Minutes to Program 
Club 

dropped dropped 
  

Additional Minutes to Program dropped dropped 
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Table 69 and Table 70 remove the drive time predictors altogether from the models reported 
in Table 54 and Table 55. 

Table 69: OLS Model with LED Bulb Purchases as Dependent Variable 

Discount   
Additional Minutes to Program 
Ethnic 

-0.083* dropped 
(0.028)  

Additional Minutes to Program 
Furnishings 

0.160* dropped 
(0.044)  

Additional Minutes to Program 
Grocery 

-0.128* -0.021* 
(0.047) (0.012) 

Additional Minutes to Program 
Hardware 

dropped dropped 
  

Additional Minutes to Program 
HomeCenter 

dropped -0.011 
 (0.008) 

Additional Minutes to Program 
Lighting 

dropped dropped 
  

Additional Minutes to Program 
MassMerch 

-0.246* -0.055* 
(0.069) (0.018) 

Additional Minutes to Program 
OfficeSupply 

dropped dropped 
  

Additional Minutes to Program 
Supermarket 

dropped dropped 
  

Additional Minutes to Program 
Thrift 

dropped -0.028* 
 (0.009) 

Installed LED Saturation dropped dropped 
   
Socket Count 0.030* dropped 
 (0.016)  
Single Family Home dropped dropped 
   
Low Income dropped 0.479* 
  (0.260) 
Renter -2.434* -1.294* 
 (1.031) (0.285) 
College Grad 1.703* 0.367 
 (0.924) (0.229) 
Urbanization dropped -0.007 
  (0.005) 
Constant -0.135 -0.028 
 (1.276) (0.555) 

N 220 220 
adj. R2 or pseudo-R2 0.1579 0.1699 

 MA 2014 MA 2015 MA 2016 NY 2016 
Installed CFL Saturation -0.2250 -1.3352 -1.0084 -0.8780 
 (1.6938) (0.9381) (1.7577) (2.5152) 
Socket Count 0.0140 0.0412* 0.0266 0.0032 
 (0.0186) (0.0099) (0.0173) (0.0173) 
Single Family Home 0.8252 0.4027 0.2770 0.3715 
 (0.9665) (0.5963) (1.0867) (1.8464) 
Low Income -0.6393 -0.3513 0.0663 -0.5682 
 (0.8846) (0.5629) (1.0600) (1.4608) 
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Table 70: OLS Model with CFL Bulb Purchases as Dependent Variable 

 

Standard errors in parentheses 
* p < 0.10 
 

Table 71 and Table 72 are similar to Table 69 and Table 70 but include an additional 
predictor of drive time to the store named by the household occupant as the source of the 
new bulb purchases. Since occupants do not give the address of the store they name, an 
assumption has to be made that the nearest branch of the retail channel (regardless of 
program or non-program status) to the home is the location to which they are referring.    
 

Table 71: OLS Model with LED Bulb Purchases as Dependent Variable 

Renter -0.2378 0.6832 -2.0582* -0.8173 
 (1.0428) (0.6410) (1.1701) (1.8708) 
College Grad 0.2057 -0.4197 2.2689* 1.0884 
 (0.8248) (0.5250) (0.9588) (1.1503) 
Urbanization 0.0144 0.0213* 0.0079 -0.0221 
 (0.0143) (0.0113) (0.0225) (0.0188) 
Constant -1.1075 -2.3734* -0.1080 2.5857 
 (1.9968) (1.4086) (2.7614) (2.8922) 

N 102 173 220 75 
adj. R2 -0.001 0.133 0.079 -0.019 

 MA 2014 MA 2015 MA 2016 NY 2016 
Installed LED Saturation -2.9296 -1.3693 -0.4438 7.6241 
 (10.7815) (3.9738) (1.6927) (6.9429) 
Socket Count 0.0503 -0.0039 -0.0019 0.0298 
 (0.0369) (0.0130) (0.0098) (0.0245) 
Single Family Home 1.0358 0.1200 1.4112* 1.4313 
 (1.9408) (0.7913) (0.6221) (2.6105) 
Low Income 4.1499* 0.1130 0.1429 -0.0428 
 (1.7661) (0.7423) (0.6047) (2.0492) 
Renter -2.5328 0.1872 0.2523 1.2071 
 (2.0970) (0.8459) (0.6823) (2.6990) 
College Grad 1.3811 0.5328 0.6101 0.2921 
 (1.6077) (0.6957) (0.5555) (1.5309) 
Urbanization 0.0341 -0.0655* -0.0053 0.0030 
 (0.0286) (0.0150) (0.0130) (0.0261) 
Constant -2.3246 7.4569* 0.5785 -1.9527 
 (3.6975) (1.8231) (1.5476) (4.1799) 

N 102 173 220 75 
adj. R2 0.061 0.076 0.004 -0.036 

 MA 2014 MA 2015 MA 2016 NY 2016 
Drive Time to Named Store 0.0534 -0.0142 0.1907 0.0893 
 (0.1175) (0.0639) (0.1502) (0.2234) 
Installed CFL Saturation -0.5806 -3.8412* -3.7312 -7.5571 
 (3.4498) (1.8172) (3.4421) (6.1558) 
Socket Count 0.0253 0.0904* 0.0272 -0.0130 
 (0.0370) (0.0170) (0.0295) (0.0319) 
Single Family Home 0.9784 -0.9797 -0.6673 -0.6079 
 (1.6998) (1.1472) (1.9199) (7.6046) 
Low Income -1.1595 -1.0687 0.8911 1.1176 
 (1.5846) (1.0742) (1.8203) (4.5877) 
Renter -0.3868 2.3728* -2.6405 -3.1390 
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Table 72: OLS Model with CFL Bulb Purchases as Dependent Variable 

 

Standard errors in parentheses 
* p < 0.10 
 

Table 73 shows the results of a random-effects panel model using, in turn, purchases of all 
EE bulbs, LED bulbs, or CFL bulbs as the dependent variable. This model uses opposite-
technology socket saturation as a predictor for the LED and CFL models, like in the models 
above, but makes use of the panel functional form of the random-effects model to incorporate 
same-technology lagged saturation as an additional predictor.   

Table 73: Random-Effects Model with Bulb Purchase Count as Dependent Variable 

 (2.0612) (1.2348) (2.1752) (4.8831) 
College Grad 0.5130 -2.7922* 3.5706* 4.5300 
 (1.4756) (0.9888) (1.6644) (3.2668) 
Urbanization 0.0465 0.0155 0.0220 -0.0394 
 (0.0383) (0.0201) (0.0505) (0.0441) 
Constant -4.6479 0.1905 -0.3146 6.7891 
 (5.7637) (2.8331) (6.1008) (11.6419) 

N 51 62 88 29 
adj. R2 -0.048 0.407 0.096 -0.049 

 MA 2014 MA 2015 MA 2016 NY 2016 
Drive Time to Named Store -0.1555 0.1490 -0.0515 -0.4529 
 (0.1814) (0.0975) (0.1025) (0.4112) 
Installed LED Saturation -17.2477 -16.227* -6.9615* 8.2573 
 (12.0223) (8.4172) (3.0201) (19.8784) 
Socket Count 0.0240 -0.0082 -0.0250 0.0185 
 (0.0543) (0.0256) (0.0197) (0.0562) 
Single Family Home 2.4018 -1.6067 2.7164* -3.0675 
 (2.6245) (1.7383) (1.2793) (11.7206) 
Low Income 1.2480 1.4561 0.3239 -7.3408 
 (2.4488) (1.6306) (1.2321) (7.3418) 
Renter -2.7881 -0.6050 1.0252 -6.7606 
 (3.1810) (1.8344) (1.4222) (7.7551) 
College Grad 2.1523 -1.6695 1.5064 -2.3407 
 (2.1714) (1.5679) (1.1452) (5.6301) 
Urbanization -0.0521 -0.1027* -0.0836* -0.0198 
 (0.0585) (0.0305) (0.0344) (0.0735) 
Constant 9.8571 15.5082* 9.6615* 15.1000 
 (8.1378) (3.9730) (4.0565) (17.3866) 

N 51 62 88 29 
adj. R2 0.039 0.199 0.103 -0.240 

 EE Bulbs LED Bulbs CFL Bulbs 
Socket Count 0.0355* 0.0212* 0.0134 
 (0.0147) (0.0093) (0.0099) 
LED Bulb Price 0.3580 -0.3558* 0.8323* 
 (0.2755) (0.1892) (0.1952) 
CFL Price -2.2619 -0.1661 -2.6355* 
 (1.5965) (1.0485) (1.0920) 
Single Family Household 1.0248 0.3695 0.7567 
 (0.9742) (0.6152) (0.6519) 
Low Income 0.3847 -0.1683 0.7685 
 (0.9246) (0.5875) (0.6193) 
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Table 74 is similar to Table 73 but is restricted to MA households only. 
 

Table 74: Random-Effects Model with Bulb Purchase Count as Dependent Variable, MA Sample 
Only 

Renter -1.3576 -0.7802 -0.3278 
 (1.0565) (0.6716) (0.7128) 
College Grad 1.6463* 0.9830* 0.7180 
 (0.8374) (0.5289) (0.5591) 
Urbanization -0.0070 0.0015 -0.0088 
 (0.0166) (0.0105) (0.0111) 
One-Year Lagged EE 
Saturation  

-0.9019   
(1.3781)   

One-Year Lagged LED 
Saturation 

 4.6564*  
 (2.6215)  

Installed CFL Saturation  -1.6796*  
  (0.9672)  
One-Year Lagged CFL 
Saturation 

  -0.8587 
  (0.9667) 

Installed LED Saturation   -0.5472 
   (1.9916) 
constant 2.9523 2.0848 1.2956 
 (2.4673) (1.5615) (1.6627) 

N 570 570 570 
R2 within 0.0162 0.0475 0.0715 
R2 between 0.0864 0.1207 0.0517 
R2 overall 0.0763 0.1115 0.0584 

 EE Bulbs LED Bulbs CFL Bulbs 
Socket Count 0.0377* 0.0273* 0.0070 
 (0.0163) (0.0114) (0.0106) 
LED Bulb Price -15.5687* -2.7858 -12.7912* 
 (4.1610) (2.9299) (2.9388) 
CFL Price 138.3379* 21.1214 117.4208* 
 (36.6646) (25.8128) (25.8796) 
Single Family Household 1.2159 0.3451 0.9901 
 (0.9810) (0.6891) (0.6387) 
Low Income 0.6696 -0.1694 1.0047 
 (0.9446) (0.6676) (0.6133) 
Renter -1.3406 -0.7994 -0.4181 
 (1.0677) (0.7551) (0.6982) 
College Grad 1.8316* 1.0056 0.9075 
 (0.8772) (0.6167) (0.5677) 
Urbanization -0.0024 0.0103 -0.0137 
 (0.0183) (0.0128) (0.0119) 
One-Year Lagged EE 
Saturation  

-0.2955   
(1.4212)   

One-Year Lagged LED 
Saturation 

 2.4940  
 (2.9776)  

Installed CFL Saturation  -1.7832  
  (1.1030)  
One-Year Lagged CFL 
Saturation 

  -0.3975 
  (0.9646) 
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Table 75 shows the results of a zero-inflated negative binomial model used to explain LED 
purchases for MA households in 2016, and MA and NY households in 2016. The set of 
predictors from Table 73 and Table 74 are again used, and drive time predictors are not 
included. The MA and NY model also includes an indicator variable for households in MA. A 
similar table for models using CFL purchases as the dependent variable is not included 
because these models were found to be not-concave, and could not converge on a solution. 

Table 75: Zero-Inflated Negative Binomial Model with LED Purchase Count as Dependent 
Variable 

Installed LED Saturation   -1.3468 
   (2.0098) 
constant -83.3253* -11.6902 -71.0328* 
 (22.4637) (15.7893) (15.8250) 

N 495 495 495 
R2 within 0.0444 0.0587 0.1301 
R2 between 0.1180 0.1252 0.0879 
R2 overall 0.1048 0.1170 0.1006 

  MA 2016 MA & NY 2016 
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Socket Count 0.0079 0.0064 

 (0.0054) (0.0053) 

One-Year Lagged LED 
Saturation 

-0.7975 -0.3522 

(0.9148) (0.8666) 

Installed CFL Saturation -0.1997 -0.2725 

 (0.7030) (0.6493) 

Single Family Household 0.0130 -0.0108 

 (0.3890) (0.4014) 

Low Income -0.2110 -0.2709 

 (0.3638) (0.3517) 

Renter -0.7563 -0.7571 

 (0.5795) (0.5846) 

College Grad 1.2564* 1.1129* 

 (0.3513) (0.3249) 

Urbanization 0.0036 0.0008 

 (0.0050) (0.0044) 

MA 
 

 0.3711 

 (0.3012) 

constant 
 

0.3546 0.4602 

(0.7999) (0.7117) 
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) Socket Count 0.0026 0.0001 

 (0.0066) (0.0057) 

One-Year Lagged LED 
Saturation 

-6.4566* -6.2795* 

(2.6072) (2.1552) 

Installed CFL Saturation -0.1013 -0.1568 

 (0.7903) (0.7173) 

Single Family Household -0.2135 -0.3119 

 (0.4800) (0.4666) 

Low Income -0.3942 -0.2776 

 (0.4704) (0.4397) 

Renter 1.3191* 1.2635* 

 (0.5793) (0.5597) 

College Grad -0.0731 -0.1041 
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Table 76: OLS Model with Count of Bulb Purchases as Dependent Variable, including Bedroom 
Count Indicators 

 

Standard errors in parentheses 
* p < 0.10 
 

Table 77: OLS Model with Count of Bulb Purchases as Dependent Variable, including Bedroom 
Count Indicators and Interactions 

 (0.4665) (0.4106) 

Urbanization 0.0062 0.0091 

 (0.0085) (0.0069) 

MA  -0.6660* 

  (0.3890) 

constant 0.1974 0.8300 

 (1.1223) (0.9440) 

ln(alpha) -0.2710 -0.2036 

 (0.2965) (0.2711) 

 N 220 295 
 vuong 2.6639 2.9482 

 EE LED CFL 
Single Family Home 1.3605 0.1082 1.2523* 
 (1.2777) (1.0646) (0.5972) 
Renter -2.2189* -2.6394* 0.4205 
 (1.2068) (1.0055) (0.5641) 
College Grad 2.4883* 2.0614* 0.4269 
 (1.0665) (0.8886) (0.4985) 
One Bedroom 1.9304 1.3080 0.6224 
 (4.4796) (3.7325) (2.0939) 
Two Bedrooms 3.4958 2.2103 1.2855 
 (4.4453) (3.7039) (2.0779) 
Three Bedrooms 4.0910 3.1471 0.9438 
 (4.4328) (3.6935) (2.0721) 
Four Bedrooms 5.6006 3.2867 2.3139 
 (4.6300) (3.8578) (2.1642) 
Five or More Bedrooms -1.5816 -1.1473 -0.4343 
 (5.4870) (4.5719) (2.5649) 
Constant -1.3696 -0.4101 -0.9595 
 (4.7442) (3.9530) (2.2176) 

N 240 240 240 
adj. R2 0.076 0.069 0.016 

 LED LED CFL CFL 
Single Family Home 0.1040 2.6665 1.2466* 3.5991 
 (1.0761) (6.4325) (0.6048) (3.6111) 
College Grad 2.1032* 2.1049* 0.4640 0.4475 
 (0.8969) (0.8946) (0.5041) (0.5022) 
Renter 0.0000 -2.4820* -3.0000 0.4555 
 (7.6092) (1.0282) (4.2765) (0.5772) 
One Bedroom 2.2838 4.1292 -1.5789 3.1586 
 (6.3631) (7.4689) (3.5762) (4.1929) 
Two Bedrooms 3.9004 5.0051 -1.1358 3.6161 
 (6.2812) (7.4903) (3.5302) (4.2049) 
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Standard errors in parentheses 
* p < 0.10 

 

Table 78: OLS Model with Count of Bulb Purchases as Dependent Variable, including Room 
Count Indicators 

Three Bedrooms 5.1824 3.7818 -1.2749 3.0057 
 (6.2648) (7.7883) (3.5210) (4.3723) 
Four Bedrooms 5.4361 3.4938 0.1092 2.4472 
 (6.3965) (3.8922) (3.5950) (2.1850) 
Five or More Bedrooms 0.6206 -1.0337 -2.7072 -0.4068 
 (6.8082) (4.5945) (3.8264) (2.5793) 
One Bedroom * Renter -1.2419  3.2968  
 (7.8243)  (4.3975)  
Two Bedrooms * Renter -2.3928  3.8746  
 (7.7521)  (4.3569)  
Three Bedrooms * Renter -4.4707  3.0589  
 (7.8883)  (4.4334)  
Four Bedrooms * Renter -4.6343  3.0685  
 (8.3601)  (4.6986)  
Five or More Bedrooms * 
Renter 

omitted  omitted  
    

One Bedroom * Single Family 
Home 

 -3.0554  -2.7283 
 (6.6237)  (3.7184) 

Two Bedrooms * Single 
Family Home 

 -2.8482  -2.2869 
 (6.5533)  (3.6789) 

Three Bedrooms * Single 
Family Home 

 -0.3682  -2.0117 
 (6.9002)  (3.8737) 

Four Bedrooms * Single 
Family Home 

 omitted  omitted 
    

Five or More Bedrooms * 
Single Family Home 

 omitted  omitted 
    

Constant -2.2072 -3.1166 1.2895 -3.3503 
 (6.3578) (7.5757) (3.5732) (4.2529) 

N 240 240 240 240 
adj. R2 0.061 0.061 0.004 0.006 

 EE LED CFL 
Single Family Home 1.4786 0.0316 1.4470* 
 (1.3966) (1.1638) (0.6516) 
Renter -1.8893 -2.3269* 0.4377 
 (1.3357) (1.1130) (0.6231) 
College Grad 2.3067* 1.8992* 0.4075 
 (1.0804) (0.9003) (0.5040) 
Four Rooms 1.6577 0.8224 0.8353 
 (2.4497) (2.0414) (1.1429) 
Five Rooms 2.5175 0.9487 1.5687 
 (2.3474) (1.9561) (1.0952) 
Six Rooms 0.9095 0.4151 0.4944 
 (2.4837) (2.0697) (1.1587) 
Seven Rooms 0.8130 0.5457 0.2673 
 (2.5919) (2.1599) (1.2092) 
Eight Rooms 1.1328 0.8497 0.2831 
 (2.6365) (2.1971) (1.2300) 
Nine or More Rooms 3.5401 2.4198 1.1204 
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Standard errors in parentheses 
* p < 0.10 

 

Table 79: OLS Model with Count of Bulb Purchases as Dependent Variable, including Room 
Count Indicators and Interactions 

 (2.4856) (2.0713) (1.1596) 
Constant -0.0661 0.7513 -0.8175 
 (2.5162) (2.0968) (1.1739) 

N 240 240 240 
adj. R2 0.066 0.060 0.010 

 LED LED CFL CFL 
Single Family Home 0.0121 -0.6770 1.4606* -0.2141 
 (1.1782) (3.3123) (0.6589) (1.8418) 
College Grad 1.9942* 1.8886* 0.4432 0.3113 
 (.09216) (0.9219) (0.5210) (0.5127) 
Renter 0.7693 -2.2973 -0.3446 0.4582 
 (4.7800) (1.1288) (2.6731) (0.6277) 
Four Rooms 2.7785 0.5820 0.0086 0.4315 
 (4.9207) (2.5828) (2.7518) (1.4362) 
Five Rooms 3.9282 0.7079 0.9850 0.1679 
 (4.7555) (2.5020) (2.6594) (1.3913) 
Six Rooms 2.9261 0.8350 -0.4777 0.1701 
 (4.7593) (2.7549) (2.6615) (1.5319) 
Seven Rooms 3.4209 -1.5109 -0.2574 -0.2664 
 (4.6475) (4.2376) (2.5990) (2.3563) 
Eight Rooms 3.6884 -1.7575 -0.5754 0.0535 
 (4.6749) (4.9341) (2.6144) (2.7437) 
Nine or More Rooms 5.1509 -1.0176 0.4685 0.0938 
 (4.5436) (6.7439) (2.5409) (3.7500) 
Four Rooms * Renter -1.9598  1.0217  
 (5.4321)  (3.0378)  
Five Rooms * Renter -3.5553  0.6401  
 (5.2444)  (2.9328)  
Six Rooms * Renter -2.6963  1.4251  
 (5.3788)  (3.0080)  
Seven Rooms * Renter -4.1938  -0.2361  
 (5.6988)  (3.1869)  
Eight Rooms * Renter -3.8625  1.7704  
 (5.7014)  (3.1884)  
Nine or More Rooms * Renter -5.9262  -1.8542  
 (7.9359)  (4.4380)  
Four Rooms * Single Family 
Home 

 0.5828  0.7705 
 (4.2537)  (2.3653) 

Five Rooms * Single Family 
Home 

 0.6004  3.7608* 
 (4.0025)  (2.2256) 

Six Rooms * Single Family 
Home 

 -0.6764  0.9769 
 (4.1296)  (2.2963) 

Seven Rooms * Single Family 
Home 

 2.6805  1.5161 
 (5.0472)  (2.8066) 

Eight Rooms * Single Family 
Home 

 3.2321  1.1992 
 (5.6970)  (3.1679) 

Nine or More Rooms * Single 
Family Home 

 3.9297  2.0462 
 (7.1739)  (3.9891) 

Constant -2.0003 1.0176 -0.1735 -0.0938 
 (4.5710) (2.4507 (2.5563) (1.3627) 
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Standard errors in parentheses 
* p < 0.10 

N 240 240 240 240 
adj. R2 0.039 0.040 -0.009 0.003 
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APPENDIX C: PURCHASE MODELS USING INFOSCOUT DATA 

Table 80 uses a binary dependent variable which indicates for each purchase event in the 
InfoScout dataset if the purchase was of an EE bulb (value of one) or a non-EE bulb (value of 
zero). Users can (and do) have multiple purchase events over the course of the year of 
observations and each is treated as an independent observation. This dependent variable 
does not account for bulb count (e.g., multipacks or multiple bulbs purchased on the same 
receipt). 

Table 80: Logit Model using EE Bulb Purchase Event as Dependent Variable, for the Full-
Sample and by State 

Demographic 
Category 

Indicator Variable All MA NY 

In
c
o
m

e
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 <

$
2

0
k
) 

$20k to $40k 0.0703 -0.9669* 0.4145 
 (0.2163) (0.3886) (0.2605) 
$40k to $60k 0.1525 -0.7505* 0.4284* 
 (0.2128) (0.3890) (0.2570) 
$60k to $80k 0.3298 -0.4225 0.5268* 
 (0.2121) (0.3952) (0.2559) 
$80k to $100k 0.3193 -0.3064 0.5246* 
 (0.2204) (0.4492) (0.2575) 
$100 to $125k 0.3893 -0.6647 0.8598* 
 (0.2370) (0.4404) (0.2742) 
$125k and up 0.0839 -1.0940* 0.6324* 
 (0.2745) (0.5328) (0.2768) 

E
th

n
ic

it
y
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

W
h

it
e
) 

Asian 1.4179* 1.8220* 0.4821 
 (0.3401) (0.4333) (0.3263) 
Black 0.1538 0.8635 0.1224 
 (0.2873) (0.6973) (0.3074) 
Hispanic / Latino 0.7098* 0.8359* 0.6055* 
 (0.2227) (0.3872) (0.2501) 
Other 0.0382 -0.4751 0.2678 
 (0.3338) (0.4972) (0.4258) 

E
d
u
c
a
ti
o

n
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 N

o
 

C
o
lle

g
e
) 

Some College -0.0206 -0.5507* 0.1648 
 (0.1264) (0.2802) (0.1393) 
College Degree 0.0373 -0.0762 0.0676 
 (0.1243) (0.2507) (0.1330) 
Graduate School 0.0947 -0.2326 0.1970 
 (0.1539) (0.3293) (0.1581) 

A
g
e
 G

ro
u
p
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 1

8
 t
o
 

2
4
) 

25 to 34 0.0119 -0.4076 0.0824 
 (0.3096) (0.6395) (0.3418) 
35 to 44 0.0656 -0.2892 0.1529 
 (0.3049) (0.6350) (0.3357) 
45 to 54 -0.3515 -0.7663 -0.3335 
 (0.3091) (0.6525) (0.3394) 
55 to 64 -0.3757 -1.0279 -0.2904 
 (0.3218) (0.7373) (0.3481) 
65 and up -0.0973 -0.2527 -0.1331 
 (0.3848) (0.8027) (0.4378) 

H
o
u
s
e
h

o
l

d
 S

iz
e
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s

o
n
 t
o

 

O
n
e
) 

Two 0.0658 0.3285 -0.0277 
 (0.2113) (0.4664) (0.2018) 
Three 0.1032 -0.2180 0.1179 
 (0.2283) (0.5261) (0.2138) 
Four -0.0925 -0.0802 -0.2147 
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Demographic 
Category 

Indicator Variable All MA NY 

 (0.2306) (0.5319) (0.2128) 
Five and up 0.2535 0.4303 0.1053 
 (0.2318) (0.4853) (0.2417) 

 MA Indicator 0.0415   
  (0.1026)   
 Constant -0.9604* 0.4122 -1.2686* 
  (0.3918) (0.8453) (0.4202) 

 N 3518 771 2747 
 pseudo-R2 0.0277 0.0836 0.0186 
Standard errors in parentheses 
* p < 0.10 

Table 81 allows the count of bulbs per purchase event to vary, using a zero-inflated negative 
binomial form to estimate the effect of the independent variables on the count values. As with 
the results reported in the table above, this form of the dependent variable treats each 
purchase event made independently (regardless of user). 

Table 81: Zero-Inflated Binomial Regression Model using count of Bulb Purchases per 
Purchase Event as Dependent Variable 

Model 
Stage 

Demographic 
Category 

Indicator Variable EE LED CFL 

S
ta

g
e
 2

 –
 M

o
d
e

l 
E

ff
e
c
t 

C
o
e

ff
ic

ie
n
t 

E
s
ti
m

a
te

s
 

In
c
o
m

e
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 <

$
2

0
k
) 

$20k to $40k 0.4469* 0.8376* 0.6337* 
 (0.2360) (0.5019) (0.3074) 
$40k to $60k 0.0818 0.3120 0.2216 
 (0.1996) (0.4697) (0.2662) 
$60k to $80k 0.1761 0.9339* 0.0883 
 (0.2075) (0.4816) (0.2659) 
$80k to $100k 0.0419 0.2124 0.0995 
 (0.2117) (0.5857) (0.3090) 
$100 to $125k 0.0118 0.3845 0.0671 
 (0.2314) (0.4993) (0.2808) 
$125k and up 0.0615 0.5096 0.4254 
 (0.2494) (0.5505) (0.3367) 

E
th

n
ic

it
y
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

W
h

it
e
) 

Asian 0.0462 -0.2417 -0.1545 
 (0.3300) (0.4601) (0.3082) 
Black 0.3838 -0.1528 0.4311* 
 (0.2667) (0.4923) (0.2576) 
Hispanic / Latino -0.1342 -0.0042 -0.7290* 
 (0.2750) (0.5982) (0.2725) 
Other -0.3225 -1.2752* -0.0496 
 (0.2262) (0.4343) (0.2983) 

E
d
u
c
a
ti
o

n
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 N

o
 

C
o
lle

g
e
) 

Some College 0.1469 0.5030 0.0423 
 (0.1421) (0.3540) (0.1719) 
College Degree 0.0781 0.2519 0.1822 
 (0.1402) (0.2619) (0.1747) 
Graduate School 0.2487 -0.1845 0.5390* 
 (0.1711) (0.2718) (0.1966) 

A
g
e
 G

ro
u
p
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 1

8
 t
o
 2

4
) 25 to 34 0.2624 -0.8422 0.2537 

 (0.2260) (0.8539) (0.2730) 
35 to 44 0.3771* -1.1738 0.4523* 
 (0.2170) (0.8250) (0.2641) 
45 to 54 0.2926 -1.0307 0.2962 
 (0.2334) (0.8419) (0.2797) 
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Model 
Stage 

Demographic 
Category 

Indicator Variable EE LED CFL 

55 to 64 0.7089* -0.4899 0.5957* 
 (0.2409) (0.8561) (0.3034) 
65 and up 0.5699* -0.5214 0.4764 
 (0.3043) (0.8759) (0.4015) 

H
o
u
s
e
h

o
ld

 S
iz

e
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

O
n
e
) 

Two 0.0470 0.5086 0.1672 
 (0.1784) (0.6669) (0.2025) 
Three 0.1359 0.4050 0.3546* 
 (0.1877) (0.7347) (0.1949) 
Four 0.4118* 0.6516 0.5411* 
 (0.2028) (0.5545) (0.2091) 
Five and up 0.2026 0.6616 0.3422* 
 (0.1921) (0.6274) (0.1998) 

S
to

re
 C

h
a

n
n
e

l 
In

d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 D

is
c
o
u
n
t)

 Drug 0.0586 -2.2520* 0.1401 
 (0.3600) (1.3421) (0.3338) 
Grocery -0.4156 -2.0708* -0.5225 
 (0.4173) (0.8173) (0.4382) 
Home 0.9997* -0.5587 1.3358* 
 (0.3357) (0.9388) (0.3411) 
Mass 0.9289* -1.0014 1.4848* 
 (0.3403) (0.9888) (0.3086) 
Club 1.9649* -0.2909 2.5380* 
 (0.3539) (1.0284) (0.3469) 
Other 1.0462* -0.1963 0.5952 
 (0.3570) (1.1454) (0.5094) 

 MA Indicator 0.3681* 0.5208* 0.5246* 
  (0.1266) (0.2777) (0.1535) 
 Constant -0.9727* 0.5991 -1.4985* 
  (0.4436) (1.5486) (0.4587) 

S
ta

g
e
 1

 –
 Z

e
ro

-I
n
fl
a
ti
o
n
 (

L
o

g
it
) 

In
c
o
m

e
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 <

$
2

0
k
) 

$20k to $40k 0.4364 1.5317 0.4751 
 (0.3748) (1.3584) (0.4105) 
$40k to $60k 0.1973 0.7767 0.3691 
 (0.3533) (1.1339) (0.3901) 
$60k to $80k 0.0685 0.8525 0.6107 
 (0.3576) (1.3039) (0.3997) 
$80k to $100k 0.0889 0.2452 0.4505 
 (0.3708) (1.3654) (0.4092) 
$100 to $125k -0.1916 0.0969 0.3593 
 (0.3971) (1.1515) (0.3991) 
$125k and up 0.2518 0.9347 0.7829 
 (0.4213) (1.5199) (0.4863) 

E
th

n
ic

it
y
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

W
h

it
e
) 

Asian -2.3311 -4.2305 -0.8060 
 (2.0029) (4.2714) (0.4928) 
Black 0.0515 0.5570 -0.3084 
 (0.4525) (1.0693) (0.4480) 
Hispanic / Latino -1.5717* -1.4043 -1.0092* 
 (0.6360) (0.9999) (0.3846) 
Other -0.0148 -2.5864 -0.0123 
 (0.4477) (1.8334) (0.6045) 

E
d
u
c
a
ti
o

n
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s

o
n
 t
o

 N
o
 

C
o
lle

g
e
) Some College -0.0984 0.8487 -0.4101* 

 (0.2021) (0.8535) (0.2173) 
College Degree -0.0569 0.8306 -0.4075* 
 (0.2045) (0.7238) (0.2002) 
Graduate School -0.0463 0.1539 -0.3094 
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Model 
Stage 

Demographic 
Category 

Indicator Variable EE LED CFL 

 (0.2629) (0.4980) (0.2271) 

A
g
e
 G

ro
u
p
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 1

8
 t
o
 

2
4
) 

25 to 34 -0.1809 -1.7154 -0.0204 
 (0.5137) (1.3689) (0.4385) 
35 to 44 -0.0780 -2.5220 0.1923 
 (0.5040) (2.2602) (0.4316) 
45 to 54 0.4403 -1.4923 0.5211 
 (0.5132) (1.5127) (0.4409) 
55 to 64 0.7709 -0.9765 0.7151 
 (0.5307) (1.4469) (0.4643) 
65 and up 0.2855 -1.7287 0.7790 
 (0.6145) (1.3173) (0.6024) 

H
o
u
s
e
h

o
ld

 S
iz

e
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

O
n
e
) 

Two -0.0566 0.4538 0.1838 
 (0.3519) (1.6926) (0.2954) 
Three 0.0323 0.4884 0.1572 
 (0.3855) (1.8344) (0.3176) 
Four 0.3803 0.7899 0.4272 
 (0.3797) (1.5861) (0.3069) 
Five and up -0.3892 0.0543 0.0200 
 (0.3959) (1.5628) (0.3376) 

S
to

re
 C

h
a

n
n
e

l 
In

d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 D

is
c
o
u
n
t)

 Drug -26.064* -2.9302* -32.7955* 
 (0.6437) (1.3595) (1.2691) 
Grocery -1.1216* -3.3932* -0.7070 
 (0.5793) (1.8122) (0.6609) 
Home -1.4374* -4.6513* 0.3038 
 (0.4418) (1.5753) (0.4431) 
Mass -1.0343* -4.0070* 0.2259 
 (0.4509) (1.4875) (0.4309) 
Club -3.9570* -6.6086 -1.1485* 
 (1.0256) (4.6177) (0.5488) 
Other -46.476* -8.0477 -0.7408 
 (1.4081) (5.2362) (0.8494) 

 Constant 0.3297 0.8617 0.1886 
  (0.2066) (0.8062) (0.1609) 

  N 3518 3518 3518 
  ln(alpha) 0.1291 1.1463* -0.4414 
   (0.1679) (0.5583) (0.2883) 

Standard errors in parentheses 
* p < 0.10 

 

Table 82:  Zero-Inflated Binomial Regression Model using count of Bulb Purchases per User as 
Dependent Variable 

Model 
Stage 

Demographic 
Category 

Indicator 
Variable 

EE LED CFL 

S
ta

g
e
 2

 –
 M

o
d
e

l 

E
ff
e
c
t 
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o
e
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n
t 

E
s
ti
m

a
te

s
 

In
c
o
m

e
 I

n
d
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(C
o
m

p
a
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s
o
n
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o
 

<
$
2
0
k
) 

$20k to $40k 0.5510* 0.5473 0.8923* 
 (0.3146) (0.4960) (0.4383) 
$40k to $60k 0.0911 0.0009 0.3537 
 (0.2737) (0.4570) (0.3520) 
$60k to $80k 0.2428 0.5547 0.1455 
 (0.3063) (0.5958) (0.3526) 
$80k to $100k 0.0175 -0.1976 0.3404 
 (0.3004) (0.4889) (0.3977) 
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Model 
Stage 

Demographic 
Category 

Indicator 
Variable 

EE LED CFL 

$100 to $125k 0.1664 -0.0417 0.5176 
 (0.3049) (0.5322) (0.3723) 
$125k and up 0.2286 0.2691 0.6582 
 (0.3147) (0.6049) (0.4338) 

E
th

n
ic

it
y
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

W
h

it
e
) 

Asian -0.2719 -0.6011 -0.4422 
 (0.2424) (0.3835) (0.4441) 
Black 0.3005 -0.6768 0.5040 
 (0.3384) (0.4888) (0.3553) 
Hispanic / Latino 0.0872 0.5875 -0.9196* 
 (0.3614) (0.4809) (0.3648) 
Other -0.5069* -1.4627* 0.0469 
 (0.2682) (0.5104) (0.4590) 

E
d
u
c
a
ti
o

n
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 N

o
 

C
o
lle

g
e
) 

Some College 0.1734 0.3907 0.2264 
 (0.1663) (0.2545) (0.2185) 
College Degree 0.1385 0.1075 0.2538 
 (0.1680) (0.2402) (0.2031) 
Graduate School 0.1875 -0.0275 0.2937 
 (0.1939) (0.2453) (0.2281) 

A
g
e
 G

ro
u
p
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 1

8
 t
o
 

2
4
) 

25 to 34 0.0172 -0.7023 -0.2991 
 (0.2450) (0.8159) (0.4140) 
35 to 44 0.0770 -0.7358 -0.0993 
 (0.2515) (0.7769) (0.4099) 
45 to 54 -0.0109 -0.8708 -0.3548 
 (0.2733) (0.7986) (0.4363) 
55 to 64 0.2809 -0.3689 -0.3687 
 (0.2839) (0.7680) (0.4748) 
65 and up -0.1779 -0.7014 -0.5450 
 (0.3364) (0.9758) (0.5549) 

H
o
u
s
e
h

o
ld

 S
iz

e
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

O
n
e
) 

Two 0.0633 0.1265 -0.0227 
 (0.2280) (0.4214) (0.2742) 
Three 0.2112 0.1717 0.1704 
 (0.2350) (0.4128) (0.2511) 
Four 0.3815 0.1363 0.2051 
 (0.2389) (0.3917) (0.2538) 
Five and up 0.3437 0.3629 -0.0575 
 (0.2527) (0.3991) (0.3150) 

S
to

re
 C

h
a

n
n
e

l 
In

d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 D

is
c
o
u
n
t)

 Drug 0.0913 0.6683 -0.2810 
 (0.1730) (0.4499) (0.2459) 
Grocery -0.1950 -0.1761 -0.1557 
 (0.2292) (0.3957) (0.2770) 
Home 0.8219* 0.4733* 0.7422* 
 (0.1704) (0.2742) (0.2344) 
Mass 0.5246* 0.0911 0.6123* 
 (0.1629) (0.2392) (0.1774) 
Club 1.5762* 1.2099* 1.3536* 
 (0.1710) (0.3824) (0.3102) 
Other 0.7941* 0.8642* -0.4550 
 (0.2519) (0.4027) (0.6938) 

 MA Indicator 0.3205* 0.2710 0.5276* 
  (0.1469) (0.2311) (0.2146) 
 Constant -0.1527 0.6301 -0.1320 
  (0.3855) (0.9658) (0.5510) 

S t a g e  1  –  Z e r o - I n f l a t i o n  ( P r o b i t ) I n c o m e  I n d i c a t o r s  ( C o m p a r i s o n  t o  < $ 2 0 k ) $20k to $40k 0.8486 1.0536 0.7713 
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Model 
Stage 

Demographic 
Category 

Indicator 
Variable 

EE LED CFL 

 (0.7854) (0.8548) (0.7004) 
$40k to $60k 0.4206 0.0865 0.5319 
 (0.7718) (0.7800) (0.6520) 
$60k to $80k 0.5196 0.2308 0.7527 
 (0.7852) (1.0861) (0.6392) 
$80k to $100k -0.0040 -0.6706 0.5970 
 (0.8402) (0.8851) (0.6920) 
$100 to $125k 0.3169 -0.8905 1.0219 
 (0.7870) (0.9727) (0.6918) 
$125k and up 0.3295 -0.1739 1.0276 
 (0.8450) (1.2117) (0.7668) 

E
th

n
ic

it
y
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

W
h

it
e
) 

Asian -41.0195* -2.7051 -1.1164 
 (1.2732) (2.3131) (0.8483) 
Black -0.1088 -0.5164 -0.4828 
 (0.7644) (1.1320) (0.5920) 
Hispanic / Latino -1.5665* -0.5032 -1.6692 
 (0.9315) (0.5445) (1.1361) 
Other -0.0351 -25.2745* 0.1631 
 (0.9016) (1.5189) (0.6145) 

E
d
u
c
a
ti
o

n
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 N

o
 

C
o
lle

g
e
) 

Some College 0.3417 0.9519 -0.0579 
 (0.3317) (0.5963) (0.2989) 
College Degree 0.2025 0.5941 -0.2248 
 (0.3411) (0.4293) (0.2924) 
Graduate School 0.0459 0.7251 -0.4623 
 (0.4412) (0.4691) (0.3709) 

A
g
e
 G

ro
u
p
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 1

8
 t
o
 

2
4
) 

25 to 34 -0.5804 -1.7655* -0.6558 
 (0.7245) (0.8931) (0.6110) 
35 to 44 -0.4640 -1.8933* -0.4145 
 (0.7240) (1.1478) (0.5814) 
45 to 54 -0.2700 -1.8312 -0.3904 
 (0.7774) (1.1508) (0.6136) 
55 to 64 0.4235 -0.8373 -0.0377 
 (0.7823) (0.9405) (0.6627) 
65 and up -0.7542 -2.5391* -0.0995 
 (0.9832) (1.3671) (0.7846) 

H
o
u
s
e
h

o
ld

 S
iz

e
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

O
n
e
) 

Two -0.3756 -0.6879 -0.1000 
 (0.4961) (0.5808) (0.4366) 
Three 0.0783 -0.1550 -0.0886 
 (0.5036) (0.5671) (0.4427) 
Four 0.0986 -0.5176 -0.0747 
 (0.4868) (0.7029) (0.4416) 
Five and up -0.4783 -1.0717 -0.5580 
 (0.5620) (0.8371) (0.5326) 

S
to

re
 C

h
a

n
n
e

l 

In
d
ic

a
to

rs
 (

C
o
m

p
a
ri
s
o

n
 

to
 D

is
c
o
u

n
t)

 

Drug -25.4769* 0.6288 -34.2398* 
 (1.0375) (0.7493) (1.1393) 
Grocery -0.1526 0.1680 -0.3709 
 (0.4442) (0.6304) (0.3244) 
Home -1.3150* -2.6257* -0.3611 
 (0.3828) (1.3858) (0.2699) 
Mass -0.8356* -1.4311 -0.6104* 
 (0.3591) (1.0643) (0.2629) 
Club -2.9485* -2.4390* -1.8723* 
 (0.8424) (1.1213) (0.5897) 
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Model 
Stage 

Demographic 
Category 

Indicator 
Variable 

EE LED CFL 

Other -42.6702* -46.3898* -1.9452 
 (0.9585) (1.8430) (2.2783) 

 MA 0.7514* 0.8791* 0.5157* 
  (0.2711) (0.4805) (0.2715) 
 Constant 0.4250 3.4450* 1.2754 
  (1.0064) (1.4482) (0.9002) 

  N 1566 387 1179 
  ln(alpha) 0.2047 1.0496* 0.1122 
   (0.1381) (0.3438) (0.3732) 

Standard errors in parentheses 
* p < 0.10 

Table 83 shows the results of a probit model in which the dependent variable is the fraction of 
bulb purchases made over the course of a year that are EE, LED, or CFL bulbs. One of the 
findings from this model is that consumers who report buying lighting products at discount or 
grocery stores purchase a smaller percentage of efficient lighting products, as a percentage 
of total lighting product purchases, over the course of the year compared to many of the other 
retail channels. Table 84 is the same model form, but restricts the sample to MA households 
only. 

 

Table 83: Probit Model using Consumer’s Annual EE Bulb Purchases as a Fraction of Total Bulb 
Purchases as Dependent Variable, for the Full-Sample 

Demographic 
Category 

Indicator Variable 
EE 

(LED+CFL) 
LED CFL 

In
c
o
m

e
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 <

$
2

0
k
) 

$20k to $40k -0.0864 0.0503 -0.0493 
 (0.1793) (0.2355) (0.2131) 
$40k to $60k -0.0988 0.0932 -0.0792 
 (0.1767) (0.2298) (0.2073) 
$60k to $80k -0.0197 0.2760 -0.2205 
 (0.1773) (0.2298) (0.2116) 
$80k to $100k 0.0220 0.2227 -0.1050 
 (0.1883) (0.2358) (0.2224) 
$100 to $125k -0.0074 0.3732 -0.2558 
 (0.1986) (0.2487) (0.2283) 
$125k and up 0.0336 0.4719* -0.2569 
 (0.2020) (0.2720) (0.2572) 

E
th

n
ic

it
y
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

W
h

it
e
) 

Asian 1.1478* 0.6167* 0.3587 
 (0.2383) (0.2865) (0.3020) 
Black -0.0570 -0.0046 0.1974 
 (0.2706) (0.3340) (0.2734) 
Hispanic / Latino 0.4096* 0.2524 0.2646 
 (0.1936) (0.1935) (0.2166) 
Other 0.0419 -0.0780 0.0460 
 (0.2426) (0.3542) (0.3223) 

E
d
u
c
a
ti
o

n
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 N

o
 

C
o
lle

g
e
) 

Some College -0.1509 -0.1451 0.0084 
 (0.1152) (0.1280) (0.1230) 
College Degree -0.1043 -0.1731 0.1212 
 (0.1102) (0.1222) (0.1164) 
Graduate School -0.0526 -0.2303 0.2339* 
 (0.1330) (0.1485) (0.1366) 
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Demographic 
Category 

Indicator Variable 
EE 

(LED+CFL) 
LED CFL 

A
g
e
 G

ro
u
p
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 1

8
 t
o
 

2
4
) 

25 to 34 0.1255 -0.1109 0.0741 
 (0.2687) (0.3486) (0.2481) 
35 to 44 0.1025 -0.0639 0.0455 
 (0.2677) (0.3395) (0.2486) 
45 to 54 -0.0224 -0.1226 -0.0687 
 (0.2713) (0.3470) (0.2536) 
55 to 64 -0.2460 -0.3126 -0.2094 
 (0.2822) (0.3586) (0.2674) 
65 and up 0.1934 0.1980 -0.3102 
 (0.3298) (0.4347) (0.3502) 

H
o
u
s
e
h

o
ld

 S
iz

e
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

O
n
e
) 

Two 0.1370 0.2440 0.0148 
 (0.1558) (0.1893) (0.1682) 
Three 0.0478 0.0820 0.0870 
 (0.1669) (0.2122) (0.1920) 
Four 0.0604 0.0970 0.0422 
 (0.1620) (0.2084) (0.1810) 
Five and up 0.2439 0.3080 0.2140 
 (0.1766) (0.2110) (0.1948) 

S
to

re
 C

h
a

n
n
e

l 
In

d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 D

is
c
o
u
n
t)

 Drug 0.9760* -0.0879 1.0352* 
 (0.2250) (0.2026) (0.2224) 
Grocery -0.0079 -0.1409 0.1192 
 (0.1455) (0.1649) (0.1468) 
Home Goods 0.8009* 0.8370* 0.3297* 
 (0.1056) (0.1058) (0.1107) 
Mass Merchandise 0.4473* 0.3142* 0.3757* 
 (0.1053) (0.1041) (0.1078) 
Club 1.7403* 0.8903* 0.9225* 
 (0.3127) (0.1972) (0.2499) 
Other 1.6480* 1.4466* 0.5020* 
 (0.2734) (0.2540) (0.2786) 

 MA Indicator -0.1478 -0.1195 -0.1135 
  (0.0948) (0.0997) (0.0972) 
 Constant -0.7645* -1.3871* -1.0658* 
  (0.3282) (0.4199) (0.3256) 

 N 1522 1522 1522 
 pseudo-R2 0.1236 0.1192 0.0603 

Standard errors in parentheses 
* p < 0.10 

 

 

Table 84: Probit Model using Consumer’s Annual EE Bulb Purchases as a Fraction of Total Bulb 
Purchases as Dependent Variable, for the MA Sample 

Demographic 
Category 

Indicator Variable 
EE 

(LED+CFL) 
LED CFL 

In
c
o
m

e
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 <

$
2
0
k
) 

$20k to $40k -0.8241* -0.3383 -0.6131* 
 (0.3218) (0.4325) (0.3622) 
$40k to $60k -0.4302 0.0222 -0.4505 
 (0.3409) (0.4615) (0.3833) 
$60k to $80k -0.3734 0.2719 -0.5942 
 (0.3489) (0.4641) (0.4028) 
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Demographic 
Category 

Indicator Variable 
EE 

(LED+CFL) 
LED CFL 

$80k to $100k -0.0841 0.1354 -0.2487 
 (0.3772) (0.4841) (0.4277) 
$100 to $125k -0.3969 0.2000 -0.5840 
 (0.3669) (0.4868) (0.4107) 
$125k and up -0.3280 0.5144 -0.8205* 
 (0.3590) (0.4906) (0.4511) 

E
th

n
ic

it
y
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

W
h

it
e
) 

Asian 1.6749* 0.8852* 0.4808 
 (0.3695) (0.3233) (0.3227) 
Black 0.0442 -0.0811 0.3505 
 (0.4495) (0.5109) (0.4603) 
Hispanic / Latino 0.6824* 0.3045 0.4342 
 (0.3437) (0.3523) (0.3655) 
Other 0.2402 0.6120 -0.6714 
 (0.4960) (0.4753) (0.5976) 

E
d
u
c
a
ti
o

n
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 N

o
 

C
o
lle

g
e
) 

Some College -0.2603 -0.1149 -0.0611 
 (0.2438) (0.2818) (0.2599) 
College Degree -0.0475 -0.0065 0.1823 
 (0.2042) (0.2202) (0.2171) 
Graduate School -0.1548 -0.2888 0.3589 
 (0.2522) (0.2726) (0.2614) 

A
g
e
 G

ro
u
p
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 1

8
 t
o
 

2
4
) 

25 to 34 0.0772 -1.0617* 0.4814 
 (0.4789) (0.4833) (0.4705) 
35 to 44 0.0447 -0.7006 0.1737 
 (0.4743) (0.4630) (0.4711) 
45 to 54 -0.0837 -1.0174* 0.3323 
 (0.5044) (0.5084) (0.4874) 
55 to 64 -0.1060 -1.2091* 0.4033 
 (0.5584) (0.5484) (0.5532) 
65 and up 0.2947 0.1888 -0.6909 
 (0.6516) (0.6767) (0.7602) 

H
o
u
s
e
h

o
ld

 S
iz

e
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

O
n
e
) 

Two 0.1757 -0.3100 0.4853 
 (0.3127) (0.3267) (0.3392) 
Three -0.3961 -0.6478* 0.2499 
 (0.3262) (0.3641) (0.3783) 
Four -0.1657 -0.3930 0.2332 
 (0.3230) (0.3618) (0.3627) 
Five and up 0.2544 -0.1198 0.4922 
 (0.3431) (0.3391) (0.3751) 

S
to

re
 C

h
a

n
n
e

l 
In

d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 D

is
c
o
u
n
t)

 Drug 1.6135* -0.0873 0.9918* 
 (0.4990) (0.3371) (0.4859) 
Grocery -0.0592 -0.1019 0.0316 
 (0.2834) (0.3358) (0.2617) 
Home Goods 0.6281* 0.9596* 0.0442 
 (0.2251) (0.2273) (0.2317) 
Mass Merchandise 0.2107 0.5156* -0.0014 
 (0.2116) (0.2180) (0.2162) 
Club 1.2175* 0.9753* 0.3031 
 (0.4627) (0.3514) (0.4328) 
Other 1.9995* 1.6639* 0.8913* 
 (0.5932) (0.4888) (0.4686) 

 Constant -0.2085 -0.4071 -1.0911 
  (0.6291) (0.6494) (0.6686) 

 N 372 372 372 
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Demographic 
Category 

Indicator Variable 
EE 

(LED+CFL) 
LED CFL 

 pseudo-R2 0.2010 0.2004 0.1036 
Standard errors in parentheses 
* p < 0.10 

Table 85 adds an additional variable to the MA only-model shown in Table 84, an indicator 
variable for if the MA shopper’s home address is in a zip code served by a municipal electric 
service provider (muni). The coefficient for that variable suggests that households in muni 
territories purchase CFL bulbs as a greater proportion of their total annual lighting purchase 
compared to non-muni customers. No statistically significant relationship for LED bulbs is 
observed. Table 86 has the same predictors, but uses a tobit model form instead. 

Table 85: Probit Model using Consumer’s Annual EE Bulb Purchases as a Fraction of Total Bulb 
Purchases as Dependent Variable, for the MA-Sample 

Demographic 
Category 

Indicator Variable 
EE 

(LED+CFL) 
LED CFL 

In
c
o
m

e
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 <

$
2

0
k
) 

$20k to $40k -0.7490* -0.3532 -0.4717 
 (0.3333) (0.4283) (0.3563) 
$40k to $60k -0.3579 0.0077 -0.3177 
 (0.3512) (0.4585) (0.3716) 
$60k to $80k -0.3249 0.2603 -0.4827 
 (0.3561) (0.4607) (0.3853) 
$80k to $100k -0.0001 0.1220 -0.0969 
 (0.3875) (0.4843) (0.4210) 
$100 to $125k -0.3538 0.1889 -0.4793 
 (0.3724) (0.4878) (0.4070) 
$125k and up -0.2540 0.4994 -0.6685 
 (0.3702) (0.4860) (0.4325) 

E
th

n
ic

it
y
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

W
h

it
e
) 

Asian 1.6278* 0.8884* 0.4418 
 (0.3670) (0.3207) (0.3083) 
Black 0.0823 -0.0838 0.4001 
 (0.4500) (0.5113) (0.4671) 
Hispanic / Latino 0.6493* 0.3053 0.4187 
 (0.3507) (0.3527) (0.3783) 
Other 0.2679 0.6077 -0.6262 
 (0.4949) (0.4747) (0.6060) 

E
d
u
c
a
ti
o

n
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 N

o
 

C
o
lle

g
e
) 

Some College -0.2979 -0.1138 -0.1040 
 (0.2457) (0.2823) (0.2618) 
College Degree -0.0631 -0.0060 0.1769 
 (0.2033) (0.2204) (0.2144) 
Graduate School -0.1919 -0.2855 0.3007 
 (0.2525) (0.2748) (0.2655) 

A
g
e
 G

ro
u
p
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 1

8
 t
o
 

2
4
) 

25 to 34 0.2499 -1.0801* 0.7381 
 (0.4566) (0.4907) (0.4887) 
35 to 44 0.1943 -0.7161 0.3944 
 (0.4485) (0.4690) (0.4815) 
45 to 54 0.0471 -1.0331* 0.5303 
 (0.4767) (0.5109) (0.4950) 
55 to 64 0.0300 -1.2229* 0.6068 
 (0.5362) (0.5521) (0.5640) 
65 and up 0.5217 0.1641 -0.3799 
 (0.6421) (0.6705) (0.7821) 

H o
u

s
e

h
o ld
 

S
i

z
e
 

In d
i

c
a

to
r

s
 

(C o m p
a

ri
s

o
n
 

to
 

O n
e ) Two 0.1594 -0.3068 0.4428 

 (0.3157) (0.3254) (0.3411) 
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Demographic 
Category 

Indicator Variable 
EE 

(LED+CFL) 
LED CFL 

Three -0.4381 -0.6401* 0.1463 
 (0.3298) (0.3585) (0.3701) 
Four -0.1659 -0.3936 0.2100 
 (0.3275) (0.3612) (0.3625) 
Five and up 0.2347 -0.1165 0.4259 
 (0.3433) (0.3377) (0.3669) 

S
to

re
 C

h
a

n
n
e

l 
In

d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 D

is
c
o
u
n
t)

 Drug 1.5450* -0.0830 0.9761* 
 (0.5137) (0.3378) (0.4775) 
Grocery -0.1222 -0.0943 -0.0530 
 (0.2817) (0.3352) (0.2616) 
Home Goods 0.5806* 0.9675* -0.0139 
 (0.2247) (0.2224) (0.2272) 
Mass Merchandise 0.1870 0.5179* -0.0056 
 (0.2096) (0.2187) (0.2143) 
Club 1.1406* 0.9849* 0.2070 
 (0.4563) (0.3538) (0.4128) 
Other 1.9846* 1.6676* 0.8913* 
 (0.5927) (0.4886) (0.4688) 

 Muni Indicator 0.3809* -0.0417 0.5190* 
  (0.2172) (0.2321) (0.2219) 
 Constant -0.3985 -0.3821 -1.4177* 
  (0.6195) (0.6599) (0.6887) 

 N 372 372 372 
 pseudo-R2 0.2074 0.2004 0.1188 

Standard errors in parentheses 
* p < 0.10 

 

Table 86: Tobit Model using Consumer’s Annual EE Bulb Purchases as a Fraction of Total Bulb 
Purchases as Dependent Variable, for the Full-Sample 

Demographic 
Category 

Indicator Variable 
EE 

(LED+CFL) 
LED CFL 

In
c
o
m

e
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 <

$
2

0
k
) 

$20k to $40k -1.0313* -0.4758 -1.1283 
 (0.4827) (0.8089) (0.7138) 
$40k to $60k -0.6054 0.1768 -0.9555 
 (0.4838) (0.8758) (0.7360) 
$60k to $80k -0.5633 0.6653 -1.3899* 
 (0.5056) (0.8826) (0.7796) 
$80k to $100k -0.1747 0.3005 -0.4006 
 (0.5310) (0.9167) (0.8084) 
$100 to $125k -0.5368 0.5313 -1.1922 
 (0.5226) (0.9297) (0.8145) 
$125k and up -0.4253 1.2400 -1.7697* 
 (0.5446) (0.9883) (0.8893) 

E
th

n
ic

it
y
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

W
h

it
e
) 

Asian 2.9353* 1.9725* 1.2703* 
 (0.6225) (0.6880) (0.6685) 
Black 0.5517 -0.1938 1.0299 
 (0.8279) (0.9572) (0.9768) 
Hispanic / Latino 0.8386* 0.5162 0.8651 
 (0.4652) (0.6066) (0.7317) 
Other 0.3714 1.1503 -0.9554 
 (0.7075) (0.8301) (1.2970) 
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Demographic 
Category 

Indicator Variable 
EE 

(LED+CFL) 
LED CFL 

E
d
u
c
a
ti
o

n
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 

to
 N

o
 

C
o
lle

g
e
) 

Some College -0.5449 -0.2536 -0.2374 
 (0.3540) (0.5227) (0.4851) 
College Degree 0.0035 -0.1494 0.5204 
 (0.2882) (0.3980) (0.4118) 
Graduate School -0.4611 -0.8481 0.6322 
 (0.3665) (0.5221) (0.5063) 

A
g
e
 G

ro
u
p
 I

n
d

ic
a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 1

8
 t
o
 

2
4
) 

25 to 34 0.4121 -1.6801* 1.9771* 
 (0.7523) (0.9856) (0.9422) 
35 to 44 0.2231 -1.0886 1.2099 
 (0.7321) (0.9056) (0.8762) 
45 to 54 -0.0028 -1.8058* 1.5945* 
 (0.7812) (1.0108) (0.9184) 
55 to 64 -0.0524 -1.8915* 1.6646 
 (0.8482) (1.0818) (1.0655) 
65 and up 0.6048 0.7722 -0.5533 
 (1.0072) (1.2918) (1.4791) 

H
o
u
s
e
h

o
ld

 S
iz

e
 

In
d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 

O
n
e
) 

Two 0.6207 -0.4337 1.3368* 
 (0.4283) (0.5873) (0.6825) 
Three -0.4075 -1.2083* 0.6115 
 (0.4392) (0.6833) (0.6868) 
Four -0.0644 -0.8106 0.7891 
 (0.4413) (0.6729) (0.6876) 
Five and up 0.6015 -0.0592 0.9957 
 (0.4456) (0.5933) (0.6647) 

S
to

re
 C

h
a

n
n
e

l 
In

d
ic

a
to

rs
 

(C
o
m

p
a
ri

s
o
n
 t

o
 D

is
c
o
u
n
t)

 Drug 1.6135* -0.2603 1.7150* 
 (0.5705) (0.6554) (0.7831) 
Grocery -0.6226 -0.6357 -0.3792 
 (0.3864) (0.6205) (0.4879) 
Home Goods 0.4687 1.3708* -0.2527 
 (0.2962) (0.3769) (0.4153) 
Mass Merchandise -0.1812 0.5869* -0.3597 
 (0.2663) (0.3533) (0.3955) 
Club 1.3413* 1.7923* 0.1604 
 (0.5617) (0.7055) (0.7501) 
Other 1.6474* 2.0793* 1.4464* 
 (0.6015) (0.6510) (0.8657) 

 Muni Indicator 0.5688* -0.0583 0.9424* 
  (0.3011) (0.4382) (0.4187) 
 Constant -0.2729 -0.6755 -3.0821* 
  (0.9301) (1.2488) (1.3464) 

 N 372 372 372 
 pseudo-R2 0.1693 0.1658 0.1164 

Standard errors in parentheses 
* p < 0.10
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APPENDIX D: TRANSFORMING MODEL FINDINGS FOR USE AS 
INPUT TO TOP-DOWN MODELING WORK 

The model coefficients reported in the main body of the report serve as the basis for created 
predicted bulb distribution values across MA, and inform on the correlative factors associated 
with EE bulb uptake. To translate these values to geography-specific bulb estimates for use in 
the Top-Down Modeling efforts (TDM), additional spreadsheet modeling is done to combine 
these coefficient estimates with demographic values for regions across the state. The 
geographic unit of analysis used to do so is the Census tract level, and demographic data 
from the 5-year 2015 American Community Survey (ACS). The procedure employed for 
translating the coefficient estimates from the saturation and purchase models are described in 
turn below. 

Saturation Model 

The results of the saturation model are reproduced in Table 87. The values for ‘renter’ and 
‘college grad’ are binary variables in this model, while ‘number of rooms’ is a variable that 
takes values of one through nine (top-coded). To develop Census-tract estimates of the 
effects, Census-tract averages for each of these values are multiplied by the coefficient 
values, and summed, to generate predicted socket saturation values.  

Table 87: Tobit model with LED or CFL socket saturation as the dependent variable. MA 
households only. 

 LED CFL 
Renter -0.0869* 0.0647* 
 (0.0317) (0.0315) 
College Grad 0.0461* -0.0008 
 (0.0253) (0.0251) 
Number of Rooms 0.0151* -0.0159* 
 (0.0069) (0.0070) 
Constant -0.0886 0.4710* 
 (0.0588) (0.0584) 

N 487 487 
pseudo-R2 0.1444 0.2717 

Standard errors in parentheses 
* p < 0.10 

The resulting equations to predict socket saturation values by Census tract are given by the 
following expressions. 

𝐿𝐸𝐷𝑠𝑎𝑡𝑖 = (−0.0869 ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑖) + (0.0461 ∗ 𝐶𝑜𝑙𝑙𝑒𝑔𝑒𝐺𝑟𝑎𝑑𝑖) + (0.0151 ∗ 𝑅𝑜𝑜𝑚𝑠𝑖) − 0.0886 

𝐶𝐹𝐿𝑠𝑎𝑡𝑖 = (0.0647 ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑖) + (−0.0008 ∗ 𝐶𝑜𝑙𝑙𝑒𝑔𝑒𝐺𝑟𝑎𝑑𝑖) + (−0.0159 ∗ 𝑅𝑜𝑜𝑚𝑠𝑖) + 0.471 

LEDsat and CFLsat represent the average socket saturation fraction for LED and CFL bulbs 
in Census tract i, respectively. Renter is the fraction of households that are renter-occupied in 
the tract, CollegeGrad is the fraction of households in which the ACS respondent was a 
graduate of a 4-year college in the tract, and Room is the median number of rooms per 
household in the tract (which is also top-code by the Census in their household data 
collection at nine rooms). 
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To estimate the number of bulbs to which these saturation values correspond, an estimate of 
the number of available sockets in each tract is also developed. Socket count is a function of 
household size. The Census publishes counts of households by household size measured in 
number of rooms (top coded at nine) for each Census tract. Additionally, the in-home lighting 
survey data collection from which Sections 2 and 3 are constructed also collect household 
size in number of rooms. Table 88 shows the median number of sockets per household 
observed in the lighting survey collection in MA. Multiplying the average socket count for a 
given household size by the number of households of that size, summed over all households 
in a tract, yields an estimate of the total number of sockets in the tract. 

Table 88: Number of Sockets per Household, by Household Size 

Household Size 
(Number Of Rooms) 

Average Socket 
Count per Household 

1 9.5 

2 13.8 

3 21.6 

4 26.2 

5 41.2 

6 49.5 

7 68.3 

8 77.6 

9+ 114.7 

With estimates of both the number of sockets per tract and the saturation of LED and CFL 
bulbs per tract, weighted average predicted saturation rates for LED and CFL bulbs across 
the state are calculated (about -1% of sockets are predicted as LEDs, and about 40% CFLs). 
These values can be compared to the reported saturation values from the 2016 Saturation 
Study (12% LEDs and 31% CFLs).12 The predicted values from the saturation model are 
shifted by adding a constant value to each tract so that the weighted mean value of socket 
saturation across the state matches the reported survey finding. An example is Census tract 
3.02 (in Suffolk), in which the model as implemented predicts an impossible LED socket 
saturation of -2.8%, which is shifted by adding the value of 12.9% (the difference between the 
mean of predicted socket saturation values and the saturation value reported in the cited 
report) to create an adjusted value of 10.1%. These adjusted predicted saturation values are 
what is presented in Figure 5 and Figure 6 in Section 2. 

The adjusted per tract socket saturation values for LED and CFL bulbs are then multiplied by 
the estimated number of sockets in the tract to arrive at an estimated total number of LEDs 
and CFLs in the tract. To allocate some number of bulbs incentivized by program activity, the 
percentage of total state-wide LED and CFL bulbs in each tract is calculated by dividing the 
estimated number of LEDs or CFLs in the tract by the sum total of LEDs or CFLs over all the 
tracts in the state. Figure 12 and Figure 13 show the resulting distribution of bulbs per capita 
by tract using approximate counts of still installed total program bulbs (12 million LEDs and 30 

                                                
12 See report submitted to the Electric and Gas Program Administrators of Massachusetts on July 29, 
2016, “2015-16 Lighting Market Assessment Consumer Survey and On-site Saturation Study”. 
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million CFLs). Figure 14 shows a snippet of the spreadsheet in which these calculations are 
performed. 
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Figure 12: Implied Distribution of LED bulbs from the Saturation Model, Using 12 Million Still-
Existing Bulbs for an Illustration 
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Figure 13: Implied Distribution of CFL bulbs from the Saturation Model, Using 30 Million Still-
Existing Bulbs for an Illustration 
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Figure 14: Spreadsheet Snippet Showing Calculation Steps for the Saturation Model 

Purchase Model 

The results of the purchase model are applied in a similar way to the saturation model, with 
some key differences due to the difference in the units of the model and to account for 
negative predicted values for some Census tracts. As with the saturation model, the 
coefficient estimates from the purchase model (reproduced in Table 89) are used to multiply 
by average values for those demographic characteristics in each Census tract in the state.    

Table 89: OLS Model of Demographic Predictors of Efficient Bulb Purchases in MA, 2016 

 LED CFL 
Single Family Household 0.479 1.301* 
 (0.993) (0.557) 
Renter -2.942* 0.324 
 (0.972) (0.545) 
College Grad 1.993* 0.389 
 (0.884) (0.496) 
Constant 1.778 0.136 
 1.128 (0.633) 

N 240 240 
Adjusted R2 0.070 0.016 

Standard errors in parentheses 
* p < 0.10 

The resulting equations to predict household level purchase values by Census tract are given 
by the following expressions. 
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𝐿𝐸𝐷𝑖 = (0.479 ∗ 𝑆𝑖𝑛𝑔𝑙𝑒𝐹𝑎𝑚𝑖) + (−2.942 ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑖) + (1.993 ∗ 𝐶𝑜𝑙𝑙𝑒𝑔𝑒𝐺𝑟𝑎𝑑𝑖) + 1.778 

𝐶𝐹𝐿𝑖 = (1.301 ∗ 𝑆𝑖𝑛𝑔𝑙𝑒𝐹𝑎𝑚𝑖) + (0.324 ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑖) + (0.389 ∗ 𝐶𝑜𝑙𝑙𝑒𝑔𝑒𝐺𝑟𝑎𝑑𝑖) + 0.136 

The weighted average predicted number of LED and CFL bulbs purchased per household 
across the state resulting from these equations are 1.85 and 1.31, respectively, for 2016. This 
compares to estimated sales volume per MA household of 2.2 LEDs and 0.9 CFLs in 2016. 
After shifting the values in the distribution to match the means, however, there are still 36 
tracts with negative predicted LED sales, and one with negative CFL sales. A second 
adjustment to the distribution is made which, instead of shifting the mean, squeezes the tails. 
This is done according to the following formulae: 

If 𝐸𝐸𝑖 < 𝐸𝐸̅̅ ̅̅ : 

𝐸𝐸𝑖
∗ = 𝐸𝐸𝑖 + [

𝐸𝐸̅̅ ̅̅ − 𝐸𝐸𝑖

𝐸𝐸̅̅ ̅̅ − 𝐸𝐸𝑚𝑖𝑛

∗ (0 − 𝐸𝐸𝑚𝑖𝑛)] 

If 𝐸𝐸𝑖 ≥ 𝐸𝐸̅̅ ̅̅ : 

𝐸𝐸𝑖
∗ = 𝐸𝐸𝑖 − [

𝐸𝐸̅̅ ̅̅ − 𝐸𝐸𝑖

𝐸𝐸̅̅ ̅̅ − 𝐸𝐸𝑚𝑎𝑥

∗ (0 − 𝐸𝐸𝑚𝑖𝑛)] 

In which 𝐸𝐸𝑖
∗ is the adjusted purchases of energy efficient bulbs (of LED or CFL type) in each 

Census tract, i; 𝐸𝐸𝑖 is the unadjusted purchases of bulbs in each tract, 𝐸𝐸̅̅ ̅̅  represents the 
overall average purchase rate of bulbs across all Census tracts, and the subscripts min and 
max indicate the unadjusted purchase rate of bulbs in the Census tract with the lowest and 
highest values, respectively. This “squeeze” equation measures the distance between zero 
bulbs purchased and the lowest predicted value in the right-most portion of the equation. For 
observations below the mean, it then multiplies each tract’s value by the percentage that the 
tract along the number line between the mean and the minimum observation. In the case of 
the minimum observation, this multiplier is 100% (resulting in a minimum observation set 
equal to zero). For all other tracts, the multiplier is some value less than 100% but greater 
than zero. This adjustment factor (the full product inside the brackets) is then added to the 
unadjusted tract value to arrive at an adjusted predicted tract purchase rate. For tracts with 
predicted values above the mean, the same sized adjustment is made, but is multiplied by a 
percentage distance on the number line of the mean relative to the maximum observation 
(instead of the minimum). The resulting product is then subtracted from the unadjusted 
predicted value to produce the adjusted predicted tract purchase rate. This procedure 
preserves the rank order of the tracts relative to each other, and results in smaller ‘squeeze’ 
adjustments closer to the mean than for outlier tracts. Note, that to the extent that the starting 
distribution is symmetrical, this adjustment procedure will result in an adjusted mean value 
equal to the unadjusted mean value. In the present data, the shift is minor (minus five 
hundredths of a bulb per household for LEDs and less than one hundredths of a bulb per 
household for CFLs) and is therefore ignored.   

Adjusted purchase rates are then multiplied by the number of households in each tract. These 
values are used to generate the percentage allocation values for each tract by dividing the 
estimated number of purchases in each tract by the total number of purchase across all 
tracts, separately for LEDs and CFLs. Figure 15 and Figure 16 show the resulting estimated 
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bulb purchases per capita by tract, using estimated sales figures for 2016. Figure 17 shows a 
spreadsheet snippet for the calculation procedure used.  
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Figure 15: Implied Distribution of LED bulbs per Capita from the Purchase Model, Using 6.3 
Million Bulbs in 2016 for an Illustration 
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Figure 16: Implied Distribution of LED bulbs per Capita from the Purchase Model, Using 2.6 
Million Bulbs in 2016 for an Illustration 
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Figure 17: Spreadsheet Snippet Showing Calculation Steps for the Purchase Model 


