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Executive Summary

On behalf of the Massachusetts ENERGY STAR® Lighting program administratting (RIS ,Group,
Inc. subcontracted with Cadmus and KE(dallecti\ely referred to as the Team) perform research to
assess the effect of the Mass Save® residential lighting program on the following:

1 CFL prices in the state, relative to competing lighting products.
1 The amount of shelf area dedicated to CFLs for ppétiirig retailers.

9 The pricing, number of packages of bulbs, and shelf location of CFLs and LEDs relative to other
lighting types in participating arfdrmer participating stores.
1 Compare the results of the current surveyrasults from a similar survespnducted in 2010

To perform this analysihe Teamdesigned and analyzed a shstbcking survey and a hedonic pricing
regression analysis. Lockheed Martin and KEMA performed thiiia data collection for the shelf
stocking survey. This work servesoag task being completed as a part of the broader Residential Retail
Products residential lighting evaluation.

The Team performeche shelfstocking study between August and September 2012. During visits to a
representative sample of I0stores in Massaalsetts, 0 of which were participants and 3% which

were former participants wecollected data on 2,236 CFL packages. We also matched thestiudding

RFaGF G2 GKS t!1aQ G4NX¥OljAy3a RFEGFEolFLasS 2F o20GrKk / C[ &l
the advertised retailer discount amount to the incentives paid by the PAs to the manufacturer and retail
partners.

In contrast to the previous shettocking study performed in 201Qasting this year we also collected
data on shelf space, shelf logat, and pricing of norCFL bulb3/Ve collected datdor 1,073 halogen,
2,634incandescent, and 755 LED packages. We compared the average priegvavet of packages
displayedof competing bulbgincandescentshalogens, and LE[is CFLs

In the hedont pricing regression analysise used data collected in the shedfocking study to create a
NEINBaaiAzy Y2RStf Ay 6KAOK GKS LINROS 27F | LINRRdAzOU
behind the hedonic pricing model is that variation in thiN2 R dzOG Qa LINA OS Oly 68 SEL]
LINE RdzOG Q& 20a&aSNBFo6fS FGGNROGdzi Sa3 ¢ KAdbekingshdey y2i SE
and hedonic pricing regression analysis considered both staraesspiral and specialty CFMge

used the results to estimate the average price differentials between program andpnogram bulbs,
whichareindicatiors of the program incentive@mpact on retail prices.
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After controlling for differences in wattage, sales ohal, manufacturer, and other
characteristics betweediscountedand undiscountedtandardCFLs, thénpact of the PA
discountwas to reduce the register price of prograiiscounted CFLUsy anaverageof $1.76
(with a 90% confidence interval ranging froth 36 to $2.15)The point estimate of $1.76 B6%
of the amount of the PA incentivd his compares to an average impact of $1.46 in 2010, which
was 117% of the PA incentive amount in that y&daus, in 2012, it appears that partners are
not passing thedll PA incentive onto consumerslifited Internet search oturrent (June
2013)prices for 13Watt spiralssupported by the PAs in 2012 Massachusetts ananon-
programarea also shows some evidence for this same conclusion, but future research will be
needed to provide more systematic evidence

o Consideration 1In the next evaluation cycle, the PAs should consider supplementing
the hedonic pricing analysis with an internet based comparison of light bulb prices in
Massachusetts and comparison are@lketeam would compare the price difference for
each bulb to the incentive amount provided for that bulb, and summarize the results
across all bulbs and bulb categories (e.g-\a&t spirals, CFL candelabras, CFL
reflectors, 912 Watt LEDs, 187 Watt LEDstc.) and individual retail chains.

o Consideration 2Alternatively or in addition to the above approach to examining prices,
the program implementation contractor could be given greater responsibility for
verifying or quantifying the amount of PA discositieing applied to promoted
products. This could be done through a combination of internet research and their in
field presence in other jurisdictionshere some of the Massachusetts supported
products are not supportedspecial attention should be paid kdEDs given their rapidly
increasing importance in the program but also the continual decrease in their
unsupported prices.

The PA incentive was associated with a decreasebinll#\ reflector, and globe CFLs bulb prices
ranging from $.96to $2.15. Thisprice reduction was less than we observed in 2010 when the
price decrease ranged from $2.33 to $3.61.

Stores selling Pdiscounted CFLs tend to have a higher percentage of CFL packagésinem
participating stores. Approximate§1% of packages on sa¢ participating stores are CFLs
compared to 3% atformer participating stores, a difference 88%.This difference is

important given that theformer participatingstores were historically touched by the program.
In 2010 we compared shelf space allechto CFLs betwegparticipating andormer
participating storegrather than packages for salafjd that difference was 18%he 2010data
were unweighted and theefore results are notlirectly comparable to 2010 at the total program
level.

In participatng stores, the percentage of shelf space allocated to CFLs incraassd most
distribution channels from 2010 to 2012.




CADMUS

Figurel illustrates theallocation of packges among participating arfdrmer participating storegor
various bulb types.CFLs and LEDs make up a larger share of inventory among participarits inen
participants.

Figurel. Allocation of Bulb Types for Participants aR@rmerParticipants
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Figure2 shows howshelf space for comparable retail channels between 2012 and 2010 have changed
between shelf surveys. In all retail categories except Membership, CFL shelf space has increased.
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Figure2. ParticipantCFL Shelf Space Comisan from 2012 to 2010
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Introduction

On behalf of the Massachusetts ENERGY &JdtRing program administrators (PAg)e NMR Group,
Inc. subcontracted with Cadmus and KE{éreafter referred to as the Teartg perform research to
assess the effectfdhe Mass Save® residential lighting program on the following:

1 CFL prices in the state, relative to competing lighting products
9 The amount of shelf area dedicated to CFLs in participating stores

1 The pricing, number of packages of bulbs, and shelfilmeatf CFLs relative to other lighting
types in participating antbrmer participating stores.

1 Compare the results of the current survey to results from a similar survey conducted in 2010

To perform this analysi§he Teamdesigned and analyzed a shstbcking survey of 2,236 GRL073
halogen 2,634 incandescent, and 755 LpBckages at 1Dretail stores. We also developed a hedonic
pricing regression analysis to isolate the effects of the program on CFL prices. Lockheed Martin and
KEMA performed the istore data collection. This work serves as one task being completed as a part of
the broader Residential Retail Products residential lighting evaluation.

SheltStocking Survey

We designed theshelfstocking survey to gather price dataumber of modelsand bulb locatioron all
lighting products in a sample of participating dodmer participating retail stores, stratified by retail
channel. In addition, we measured shelf space devoted to &tlLEEDsersus other types of light

bulbs in each participdrstore. Theshelf survey data collection fosrforboth participant andormer
participant stores are included #ppendix A. The analysis provides a snapshot of the range of product
types offered in both participating and former participating storeslltiws for program designers to
assess the product coverage and program impacts on stocking in participating stores relative to former
participating stores.

Hedonic Pricing Regression Analysis

The main goal for using the hedonic pricing regression asalgsito estimate the impact of PA
incentives on the retail price of CFLs sold in a representative sample of Massachusetts rétailelso
discuss whether the entire PA incentive is being passed along to consumers, but it should be kept in
mind that ths is a secondamgsultof the analysiswith the main result being to understand the

program impact on retail prices

Economic Theory of Program Incentives

The economic theory behind this analysis focuses on pmrditimizing retailers such as drug ste
home improvement stores that sell CFLs. These retailers have some ability to choose prices for CFLs

' The other components include consumer lighting surveys, onsite saturation studies, supplier interviews, and

the market adoption model.
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because of product and store differentiation and, thus, the retailers face a downstapihg demand
curve rather than a flat, perfectly elastic oneowtkver, while these retailers have some ability to select
a price for CFLs, their ability to raise prices is limited by competition from similar retailers offering the
same products.

Figure3 shows the downwargloping demand awe of CFLs for a typical Massachusetts retailer. The
horizontal axis shows the quantity of CFLs, and the vertical axis shows the retail price. Below the
demand (D) curve is the marginal revenue (MR) curve, which shows the additional revenue earned by
the retailer for each CFL it sells.

¢CKS FAIAdNB faz2z akKz2ga GKS NE)whiHisSheast ofselliNgeacyi t O2 a
additional CFL. This curve is upward sloping, indicating that the marginal cost of sales is increasing and
that the retailer requires a higher price to sell more CFLs. The graitimizing price is chosen by

equating marginal revenue and marginal cost. This occur§ an@results in a price of P

Figure3. lllustration of Retail Price Impet of PA Incentives

MC°
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Price Impact {
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The figurealso shows the impact of a program incentive per SFin the retail price of CFLs. For
example, if a manufacturer passes the full amount of the subsidy to retailers, then at every quantity of
output, a subsidy of shitts the marginal cost curve down by the amount of the subsidy. Consequently,
instead of a price of P to sell Q units of CFLs, the retailer now requires only a prge of P
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The retailer selects a new price by choosing a quat@itythat equates marginalevenue with the new
marginal cost (M. This new equilibrium price i.Frhe new subsidized price will always be below the
original price if the demand curve is downward sloping. The difference in the prices before and after the
subsidy will depend othe price elasticity of demand and the shape of the marginal cost curves, and it
may be less than or equal to the amount of the subsidy. The impact of the subsidy on retail price will be
smaller when demand is very inelastic.

The hedonic pricingnalysiss importantbecauset estimates theprogramimpact on final retail energy
efficiency lighting pricesiccounting for all the other pricenpacting variables (wattage, bulb type,
ENERGY STAR designation, etc.).

Despite the strength of the theoreticaladel, there are, however, several reasons why the estimated
impact of the PA incentive may differ from the impact predicted in the maded of which are
pertinent to this analysig-irst, etailers may reduce or increase the prices of discounted CHitivectio
the theoretical price, so that prices end in 9 or 99 ce8econd, lte actual and theoretical price effects
may differ because PA subsidies may lead retailers to reduce the prigedistounted bulbgalthough
we cannot determine whether thasithe case)ln a crossectional analysis of CFL prices, this would
have the effect of reducing the impact of the subsidy on CFL prices.
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Shelf Stocking Survey

Methodology

The shelstocking surveys coveredgaographically representative sample of sto@cross

Massachusetts. The store sample was also designed to be representative of the retail channels through
which CFL sales occur in the stateckheed Martin provided the Team witkts of the 1,430

participating and 1,105 nonparticipating retaildast participants that were currently inactiverhich

we refer to as former participanfs which the Teanthen segmented by retail channdlhese retail

channels include drug and grocdopmbined for participants)mass merchandise, home improvement,

and membership (not available fdormer participants) The Team also stratifiecapticipants by size
(according to totalncentivedollars paid}o ensure we included different participation level§e did
however, excludstoreswhose total incentive payents were in the lowes2% oftotal incentives paid

to ensure we were focusing on active participaritablel and Table2 containsummary statistics for

the both participant andformer participantstores in the survegs well as the population of storés

Results were weighted to address differences in distribution channels (discussed in more detail below),
however we did notveight the sample by metropolitan area as tteple distribution is similar to the
population and we did not anticipate major differences by metropolitan area.

The Team recognizes that drawing the sample of nogipating stores from among former program
participants likely biases the results somewhat, possibly towards those nonpatrticipating stores carrying more
energyefficient lighting than stores that haweever been a program partner. However, the Massachgset
lighting program has such a long history and has involved so many retailers that the Team and implementer
could not identify a method of sampling stores with no history of program participation. They elected to use
this approach. In the 2010 study theam utilized lists of stores identified by survey participants in a general
population CFL User Survey. The final list of stores in the 2010 sample also included a large number of
formerly participating stores.

The metropolitan statistical area is based the U.SCensus Bureau definitionEach metropolitan statistical
I NJXis a dore area containing a substantial population nucleus, together with adjacent communities having
I KA3IK RSAINBS 2F SO2y2YAO0 I YR & 2tOdelurbanizey drea afl80,0000 2 y ¢
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Tablel. Storeand PopulationAllocation by Distribution Channel (n=101)

Participants Formerpatrticipants

Distribution Channel Percent in Percent in Percent in Percent in
Sample Population Sample Population

Discount 25.7 30.9 25.8 124
Drug Store N/A N/A 6.5 22.9
Grocery 14.3 27.9 9.7 34.3
Large Home Improvement 24.3 6.8 22.6 5.2
Mass Merchandise 114 8.6 194 25
Membershig* 7.1 54 N/A N/A
Small Hardware 171 20.5 16.1 22.6
Total 100% 100% 100% 100%

* For participants, the grocery category includes drug stores
** No membership stores were included on tfarmer participant list

Table2. Store and Population Allocation by Metropolitan Area (n=101)

Participants Former prticipants

Metropolitan Area Percent in Percent in Percent in Percent in
Sample Population Sample Population

Barnstable Town 5.7 10.2 3.2 3.8
BostorrQuincy 35.7 26.6 25.8 29.4
CambridgeNewton-Framingham 20.0 184 12.9 21.3
Peabody 14.3 7.0 9.7 111
Pittsfield 4.3 3.6 6.5 2.6
ProvidenceNew BedfordFall River 7.1 9.8 9.7 8.9
Springfield 8.6 14.0 6.5 9.3
Worcester 4.3 10.4 25.8 13.6
Total 100% 100% 100% 100%

Key Details about the Sample

Discount stores comprised the largest singl&il channekategory, accounting for6% of stores in the
sampleand 22% of the total population of stordsargehomeimprovement stores accounted for 24% of
the sample which waglisproportionately high given that this group accounts for only 6% of the
population; however, we oversampled from this channel because of its large contribution to overall and
programsupported light bulb salesSmalhardware accounted for 17%f the sample compared to 21%

for the population When conducting the analysis, the Team weighted the final sample by retail channel
to be representative of the populationThe largest number of stores was in the Bos@uincy and
CambridgeNewton-Framingham metpolitan areas(collectively 51% of the sampéand 48% of the

total population of stores The distribution of the sample by metropolitan area was representative of
that of the total population of stores.




When designinghte samplethe Teamalso included 6 I O $tatelslineach category to allovior
maintainingthe sample distributiorin the case oftore refusalgo participate.Table3 shows how the
original shelsurvey sample compares to actual completionith the actual nurber of completions

meeting or exceeding the sample goals due to the bnittackup storesin reporting our findings we
weighted the final sample to be representative of the total population of participantfander

participant stores. The weights wecalculated as the population size divided by the sample size by
retail distribution channel for participants arfidrmer participants separately. This is a change from

2010, when no weights were applied to the sampidile we still compare 2010 and 20fg5ults, the

lack of weighting in 2010 limits our ability to draw strong conclusions about changes in the market over
the past two years

Table3. Sample and Completed Shelf Survey Store Population by Store aggddParticipation &tus

Part|C|pants Formerparticipants
Store Type
yp Population - Completed| Population - Completed

Discount

Large Home 53 16 17 35 7 7
mz:';ﬁ;j;'speand Mass 109 14 13 17 6 6
Small Hardware 160 12 12 151 5 5
Grocery and Drug 218 9 10 382 4 5
Totals 782 70 70 668 30 31

At each store, surveyors collected information about the product characteristics and the prices of
distinct packages of bulbs on the shelMéach observation in the data was a unique typbub
package sold at each stodeformation on a total of 2,236 CFls073 halogen, 2,84 incandescent, and
755 LEpackages was collecteote that identical CFL models in different package grougiegs, two
pack and foupack)were counted as twobservations in the shelftocking data.

The product information collected for each package consisted of the following:
Bulb type (CFL, incandescent, specialty, etc.)

Bulb style (Aline, bare-Spiral, etc.)

Wattage

Lumens

=A =4 =4 4 =

Number of bulbs in the package

1 Number of packs on shelf
OurTeam also recorded special features such as dimmable, #vege and ENERGY STAR designation.

Table4 shows the CFLs recorded by wattage, package size, manufacturer, and retail channel of the four
CFL bulb types for which the pricing analysis was conducted: (1) stabhdex@pirals; (2) Aine bulbs;
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(3) floods; and (4) globes. These types accounted9®s 8f all CFLs in the shetbcking survey. The
remaining bulb typeswhich were not includedithe pricing analysis, were thregay or dimmable
bare-spiral, bug/party, flame/decorative, nightlights, torpedo/bullet, or tube CHI®e table showa
wider coverage of available bulb types and wattages in participating stores compattegiftomer-
participant storeslt is worth noting that, weighing the data by the number of stores in the distribution
channel contributes to the high percentage of CFLs in spay&s(63%) However, stores typically
associated with the highest CFLs sales (e.g., Hmpmvement) have the highest inventory of
multipacks and the lowest inventory of singlacks.




Table4. CFLs Recorded by Wattage, Package Size, Manufacturer, and Retail Channel

Participants Former Rarticipants
Standard Standard
. A-line Flood Globe _ A-line Flood Globe
Bare-Spiral Bare-Spiral

Wattage (%)

Less than 11 Watts 7.8% 17.5% 0.7% 42.7% 5.3% 26.3% 0.0% 11.7%
11 to 15 Watts 35.0% 61.5% 47.3% 54.3% 43.6% 48.9% 53.3% 88.3%
16 to 20 Watts 16.5% 17.7% 13.7% 2.1% 13.4% 0.0% 19.6% 0.0%
21 to 25 Watts 17.3% 0.0% 21.4% 0.0% 19.2% 0.0% 24.5% 0.0%
Greater than 25 Watts 23.4% 3.3% 17.0% 0.8% 18.5% 0.0% 2.6% 0.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 75.2% 100.0% 100.0%
Number of CFLs in Package (%)

Quantity 1 63.1% 66.7% 76.0% 61.8% 69.5% 96.7% 100.0% 94.5%
Quantity 2 11.9% 24.3% 16.1% 30.4% 14.6% 3.3% 0.0% 5.5%
Quantity 3 4.1% 8.2% 2.0% 7.8% 7.9% 0.0% 0.0% 0.0%
Quantity 4 10.8% 0.8% 2.9% 0.0% 6.8% 0.0% 0.0% 0.0%
Quantity 5+ 10.1% 0.0% 3.0% 0.0% 1.2% 0.0% 0.0% 0.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Manufacturer (%)

Bright Effects 18.8% 20.2% 16.2% 18.4% 0.0% 0.0% 0.0% 0.0%
Feit 0.0% 0.0% 0.0% 0.0% 12.3% 20.0% 19.3% 77.3%
GE 14.6% 23.4% 13.5% 8.5% 29.9% 46.6% 25.9% 11.0%
Home Depb 18.2% 14.1% 24.6% 12.2% 0.0% 0.0% 0.0% 0.0%
Sylvania 12.3% 23.4% 12.6% 30.3% 39.7% 24.2% 47.1% 11.7%
TCP 2.4% 0.9% 4.3% 0.8% 0.0% 0.0% 0.0% 0.0%
Other 33.7% 17.9% 28.8% 29.9% 18.2% 9.2% 7.7% 0.0%
Total 100.0% 100.0% 100.0% 100.0% 100.1% 100.0% 100.0% 100.0%
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Participants Former Rarticipants
Standard Standard
an a.r A-line Flood Globe an a.r A-line Flood Globe
Bare Spiral Bare Spiral

Retail Channel (%)

Discount 18.8% 20.2% 16.2% 18.4% 5.2% 6.3% 0.0% 0.0%
Drug Stor#&* N/A N/A N/A N/A 31.0% 46.6% 19.5% 0.0%
Grocery 14.6% 23.4% 13.5% 8.5% 0% 0% 0% 0%
Large Home Improvemen 18.2% 14.1% 24.6% 12.2% 9.3% 16.8% 14.1% 27.5%
MassMerchandise 12.3% 23.4% 12.6% 30.3% 12.3% 2.6% 12.3% 6.2%
Membershig** 2.4% 0.9% 4.3% 0.8% N/A N/A N/A N/A
Small Hardware 33.7% 17.9% 28.8% 29.9% 42.3% 27.7% 54.1% 66.3%
Total 100.0% 100.0% 100.0% 100.0% 100.1% 100.0% 100.0% 100.0%
Sample size (n) 1003 211 380 119 188 21 36 9

Note: This table does not include 269 packages that were other CFL types such as bug, tube, etc.

* The Team weighted thessults by retaillistribution channel in order to represent the population of stores.

** Drug stores are ambined with grocery stores in the participant sample.

*** No former participant membership stores were included in tloeemer participant store list provided by Lockheed Martin.




TheTeamalso noted whether the CFL bulbs were discounted by the PAsyrtwtier discourtt, or were
ENERGY STAR raf€able5 shows the percentage of CFLs of eagietwith these characteristictt is
important to note thatthe formerparticipating stores carry a much smaller proportion of ENERGR ST
qualified standard barspiral CFLs andlie bulbs; this is despite the fact that they once had been
program partners, providing some evidence that they have not shown a continued commitment to the
highest quality energefficient lighting after ceang program participation.

Table5. Percentage of CFLs with Discounts or ENERGY ISib&R

Participants Former Rrticipants

Standard : Standard :
A-line A-line
Bare Flood | Globe Bare Flood | Globe
. Bulbs ) Bulbs
Spiral Spiral
PA Discounte (%) 29.6% 44.1% 345% 36.8% - - - -
Other Discounted (%) 9.4% 6.8% 10.2% 15.7% 8.4% 0.0% 0.0% 0.0%

ENERGY STAR labeled (2 88.8% 83.9% 82.7% 91.0% 68.7% 44.1% 81.1% 89.0%
Note: Columns do not sum to 100% because categories are not mutually exclusive.

Thehighlightsof the CFLshelfstocking survey were as follows:

9 Standardpare-spiral CFLs accounted fas%of all the CFbulb styleson shelvesFloods, the
next largest share of the estimation sample, accountedL&®4%

1 When looking at the distoution of bulbs by retail channehé¢ highest percentage of batspiral
CFLs werdisplayedn small hardware stores (36%$ opposed to other store types in 2012
This represents an increase since 2010 when b8¥% of barespiralsin the samplevere
displayedin small hardware stores.

1 Twenty-three percent of standardbare-spiral CFLis all stores(participant andormer
participant)received a PA incenti% in 2010

Another9%of standard bare-spiral CFLS received a ABA discoun{6% in 201Q)

Larger percentages @€line, Flood, and Glob8FL types received PA discofititan bare
spirals

Other discounts were noted when the final retail price was marked down from the original as noted with a
displayed sign. Unless a packagas linked to the Mass Save database or there was a sign indicating a PA
discount, the other discounts were assumed to be retailer promotions.

This change could reflect a greater number of incentivized bulbs in the store, but alternative explanations
O2dzA R Ffaz2 AyOfdRS (KIFIG GKS YIGOKAY3I LINRBOSaa ARSYy (AT
participate based on the number of incentivized bulbs they carry (nonresponse bias). Also note that 2010
results were not weighted and the chge could also be reflective of the differences in distribution channels.

10
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Among the CFLs in the estimation sample,foundsignificant variation in the wattage, the quantity of
CFLs per package, the manufacturer, and the sdlasnel. However, the most common CFLs were:

1 Rated between 11 and MWatts (typically assumed to have the equivalent lumens rating as a 60
Watt incandescent bulb)

9 Packaged in a single or double pack
1 Manufactured by General Electric

The Teanalso collectedlata on bulb types other than CFrsd compares them to the CFL stocking

Table6 shows the wattage, package size, manufacturer, and retail channel among each type’ of bulb
Thelargest share opackagess CFLsated 11 to 15Watts. Incandescents and LEDs have a larger share

of bulbs that are less tlmel1l CFL lumerquivalentWatts, while halogens bulbs are most likely to have
lumen-equivalent greater than 25 watt CFingleanddouble packs are most commdar all bulb

types.Small hardware stores sell the greatest number of packages for all bulb types except LEDs, which
are concentrated in large horAenprovement storesNote that we did not collect the same information

in 2010, so we cannot assess whether these stocking pradi@ee changed sinédSA implementation
began in January 2012

There may be several reasons that a higher percentage of other bulb types received PA discounts than
standard barespiral CFLs. The PAs could have been targeting specialty smlijpgater percentage of these
were incented than spirals. Stores may also be less likely to carry specialty bulbs unless they have a PA
discount. Finally, another possibility could be that we were simply able to match a higher percentage of other
bulb types to the Mass Save database given the bulb characteristics reported in each database.

The wattages fomicandescent and halogen bulbs are reported as the CFL lumen equivatartdescents

rated <=40 W and halogens rated <=29 Watts are included intfiéNatt category. Incandescents rated 41
60 Watts and halogens rated 3B Watts are included in the 115 CFL Watt category. Incandescents rated
61-75 Watts and halogens rated 468 Watts are included in the 180 CFL Watt category. Incandescents

rated 76-100 Watts and halogens rated 52 Watts are included in the 225 CFL Watt category.

Incandescents rated >100 Watts and halogens rated >72 Watts are included in the >25 CFL Watt category.

11
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Table6. Wattage, Package Size, Manufacturer, and Retail Channel by Bulb Type

Halogen A
-

LumenEquivalent CFL Wattage (%)

Less tha 11 Watts 13.0% 35.9% 60.5% 7.0% 7.2%
11 to 15 Watts 41.9% 25.9% 23.4% 20.0% 12.0%
16 to 20 Watts 14.0% 16.4% 11.3% 10.6% 34.3%
21 to 25 Watts 13.4% 9.3% 1.7% 44.1% 12.9%
Greater than 25 17.7% 12.5% 3.1% 18.3% 33.6%
Watts

Number of Bulbs in Pacge (%)
Quantity 1 69.8% 34.3% 97.3% 34.3% 82.6%
Quantity 2 13.9% 52.0% 1.0% 52.0% 12.2%
Quantity 3 5.4% 0.2% 1.6% 0.2% 3.0%
Quantity 4 6.0% 11.7% 0.0% 11.7% 0.7%
Quantity 5+ 5.0% 1.7% 0.0% 1.7% 1.6%

Manufacturer (%)
Feit 5.2% 0.5% 7.3% 2.8% 0.8%
GE 35.2% 48.9% 16.5% 59.6% 50.7%
Home Depot 10.0% 0.0% 26.4% 0.0% 0.0%
Sylvania 13.4% 24.4% 4.2% 12.2% 16.4%
TCP 0.9% 0.0% 0.0% 0.0% 0.2%
Other 35.2% 26.2% 45.6% 25.4% 32.0%

Retail Channel (%)
Discount 15.3% 13.7% 8.3% 18.7% 14.3%
Drug Store 4.8% 6.6% 0.0% 5.3% 0.0%
Grocery 12.1% 19.5% 0.7% 4.5% 12.7%
Large Home 18.0% 18.6% 67.7% 16.6% 25.9%
Improvement
Mass Merchandise 14.1% 11.2% 4.4% 18.3% 6.8%
Membership 1.8% 0.2% 7.1% 1.7% 0.5%
Small Hardware 33.9% 30.1% 11.8% 34.8% 39.8%
Sample size (n) 2,236 2,634 755 169 904

* Halogen Alines are a subset of halogens that are medium screw based and look similar to
incandescents.
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Approximately76% of participating stores arfib%of former participating storeqave at least ona00
Watt incandescenbulb in stock indicating asignificantholdover of inventory from pré&ISATable7
shows thepercentage®f stores in the samplby retail channethat have anincandescent rated 100
Waltts ormore.

Table7. Percentage ofStores with100 Watt IncandescenBulbs

Distribution Channel Participants Former Rarticipants

Discount 61% 75%
Drug Store N/A 100%
Grocery 70% 100%
Large Home Improvement 100% 100%
Mass Merchandise 88% 100%
Membership 20% N/A

Small tardware 83% 100%
All Stores 76% 96%

* Unweighted average

SheltSpace Data

Surveyors collected information about the dimensions (length, width, and height) of the shelf and
display areas dedicated to different light bulb types: CFL, incandescengehaloED, fluorescent,

krypton, metal halide, neon, and high pressure sodium. This information was used to analyze the share
of participatingstore shelf space dedicated to different lighting types.

Results

The Teananalyzed data collected frothe 70patrticipating stores regarding the shelf locatiand
amount of shelf space allocated to different lighting prodidtBhelf space data were not collected from
former participant stores Shelfspacewasmeasured in three dimensions as volumbegé length x vidth

x height).

Table8 shows the percentage allocation of shelf space to lighting products by retail distribution channel
for participating storesSince we segmented results by distribution channel, sample sizes are less than

20 in each category which means wider precision lev&ong participantin 2012 small hardware
anddiscountstores allocated the mosTFLshelf space86% and73%, respectivelyGrocery stores were

the only channel that allocated more space to incargggs than CFLs. In 2010, participating discount

and membership stores allocated the most shelf space to CFLs. The percentage of shelf space allocated
to CFLs has increased for participating mass merchandise, grocery, and small hardware stores since
2010 Again, it is worth recalling that tHiermer participatingstores were once program partners, but

they do not demonstrate a continued commitment to enesgfjicient lighting.

8 These are the same 70 stores listed as participantaliheT2.
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Table8. Allocation of Space by Retail Distribution Chreet

2012
Count | Average
Store Type [ Incan of Displa Incan
yp _ CFL LED | Halogen Other . Play crL LED | Halogen| Other
Partici descent Partici | Space descent
-pants -pants | (CuFt)
Small
12 169 86% 9% 0% 4% 0% 12 378 29% 40% 3% 15% 13%
Hardware
Discount 18 34 73% 19% 2% 6% 0% 8 101 50% 34% 3% 11% 2%
Grocery 10 23 36% 57% 2% 5% 0% 11 113 27% 64% 2% 8% 0%
Membership 5 345 47% 7% 44% 2% 0% 2 542 73% 20% 5% 3% 0%
Drug Store 0 - - - - - - 7 20 41% 58% 0% 1% 0%
Large Home
17 962 69% 16% 9% 7% 0% 3 955 34% 40% 4% 14% 7%
Improvement
Mass
. 8 88 56% 39% 1% 4% 0% 11 844 30% 46% 1% 10% 14%
Merchandise
All Stores 70 143 68% 16% 5% 10% 0% 61 369 33% 43% 2% 11% 10%

* |t appears that an outlier data point from 2010 is driving the large diffeesin shelf space reported in 2010 vs. 2012

14
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Another approach for understanding the allocation of different lighting products in a store is to compare
the total number of packs displayed for each bulb typable9 showsthe allocaion of the total number

of packs of light bukbdisplayed byoulb type andetail distribution channel foboth participating and

former participating storesn 2012. Participating stores have a higher percentage of CFL and LED
packages thaformer participants for all store types, suggestitgit currentPA supporis associated

with increasel availability of efficient lighting on store shelv&s

Table9. Allocation of Packages by Bulb Type and Retail Distribution Channel

Participants Former Rirticipants
Store Type ncan ncan
S e T e o
Discount 17,775 76% 18% 1% 5% 17% 77% 0% 6%
Drug Store 0 - - - - 122 35% 62% 0% 2%
Grocery 5,054 38% 56% 0% 6% 16 0% 100% 0% 0%
LargeHome
9 55,710 31%  40% 15% 14% 2,008 26%  59% 2% 13%
Improvement
Mass
. 8,998 33% 59% 1% 7% 3,307 23% 70% 1% 6%
Merchandise
Membership 2,450 53% 11% 29% 7% 0 - - - -
Small Hardware = 11,281 54% 33% 1% 12% 1,133 32%  43% 0% 25%
All Stores 101,268 51% 35% 5% 9% 7,002 28% 55% 1% 16%

Although shelf space data was only available for participating stores, package data was collected for all 101 of

the stores. This allows comparison between participants and former participants.

% This may reflect program influence or thatsté SYLIKI aAT Ay3 SySNBe STFAOASY G f
likely to be participants, or some combination of the two.
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Table10 showsthe allocation of total packs of bulbs by shelf location. A higher percentage of
incandescent bulb packages were displayed in middle and high shelves versus CFLs. CFLs were more
commonly displayedn end caps compared to incandescents, particulariyarticipantstores LEDs

were most commonly displayed on middle shelVeBnd cap and middle shelves tend to me the most
desirable locations in a stolmecause they are most easfigen by consumers and are more likely to
encourage purchase.

Tablel0. Allocation of Packages by Shelf Location and Bulb Type

Shelf Participants Former Rarticipants

. Incande Incande
End cap 13,662 21% 7% 23% 3% 5% 4% 15% 5%
High shelf = 20,230 16% 20% 10% 33% 2,251 17% 38% 50% 49%
Lower shelf 19,422 13% 22% 19% 18% 1,931 41% 22% 2% 7%
Middle shelf 33,919 22% 35% 41% 43% 2,523 37% 36% 33% 39%
Other* 14,035 28% 16% 8% 2% 44 0% 0% 0% 0%

* Other types of locations include at the register and wing stacks

Tablell shows the allocation of total packs of bulbs by type and style of bulb. Approximagéhpi7A
line packages armcandescent packages and otB% are CFLs. However, the percentageslofed
shaped CFLs, LEDs, and halogen bulbs are greater in participating storedohaueiiparticipating
ones. For other bulb style20% are incandescents aBd% are CFL packegy again, with CFLs, LEDs,
andhalogens being more common in participating tharfiarmer participating stores.

Tablel11. Allocation of Packages by Bulb Style and Bulb Type

descent gen descent gen
Participants 31,240 19.6% 72.3% 3.0% 52% 70,028 65.7% 18.1% 55% 10.7%
Former Rrticipants 2,835 6.2% 91.1% 0.6% 2.1% 4,167 39.7% 36.6% 0.6% 23.2%
All 34,075 18.4% 73.9% 2.8% 4.9% 74,195 63.7% 195% 5.1% 11.7%

" We conducted a regression analysis of the percentage of shelf space allocated to CFLs as a function of sales

channel, MSA, and surveyomth. However, the results were statistically insignificant and are not reported.

16



CADMUS

Hedonic PricindRegressiorModel

Methodology

Aspartoftheshelh y @Sy (1 2 NB & dzZNI S & Eollett&dSnfosntionyabaliC FbaliNcess 2 NA
displayed on packagesd/or on shelvedor the full sample of stores included tine inventory:? Our
surveyors recorded

1 Register price (the price paid by customers at the register)

1 Full or original priceif the bulb wasdiscounted andhe original price wasbservable
i The amount of any discourior each package, again if observable
1

Whether there was poinbf-purchase signage indicating that the CFLs were discounted by Mass
Save.

Definition of PADiscounted Bulbs

lf K2dAK YlIye /C[&a Ay alYLX SR ai2NB8a oSNB oSt SR
experience that the PAs supped additional bulbs not labeled as such on store shelves. Moreover, the

amount of the discount was usually not displayed, and, even in instances where the retailer displayed

the original and discounted retail prices on the sales tag, the Team was aimcefthe incentive

amount because retailers were able to discount the CFLs by a different amount from the PA incentive.
Therefore, the Team needed something other than astore label to identify progrardiscounted

bulbs and the amount of discount ofted. Based on the data available, we applied the following

approach to identify PAliscounted, undiscounted, and other discounted CELs:

1 If abulb was advertised in the store as having a discount sponsored by Masst Sase
counted as PAliscounted

9 If the bulb could be matched to those in the Mass Save discount database, it was counted as PA
discounted.

2 At this time, the availability of LEDs is too limited to yield reliable and valid results. As the availability and

diversity of LEDs increases, hedonic pricing modelsidmideveloped for them.

13 Recognizing that this inclusive definition could affect the results, during analggierfiormed robustness

tests to check the sensitivity of our results to our definitiorPéfdiscount. We estimated the modetsnitting

PA lakeled CFLs, so that onGFLs matched to the Mass Save database were included in the regression. We
then ran another regression omitting matched CFLs but includirigfsed CFLs. This was done only for
twister-spiral CFLs as there were not enough CFhthef types that were PAabeled. We obtained results
similar to those reported here.
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If a CFL did not satisfy either requirement, it was considered not discounted by Mass Save.
CFLs notetb be discounted during the shefftockingsurvey that were not labeled as PA
RA&A02dzy i SR 2NJ O2dzZA R y24G4 0SS YIFIGOKSR (2 GKS t!
RA&O2dzyttSRé / C[ a

The Mass Save tracking databasmtains the following information:

PA incentive amount

CFL model number

Manufactuer

Store where the discounted bulbs were sold

=A =4 =4 =4 =4

Quantity of discounted bulbs sold.

Typically, for a match to occur in the Mass Save database, the bulb had to have the same manufacturer,
model number, wattage, and store location; however, we recognizedttieasame CFL was sometimes
listed under two model numbers. CFLs without corresponding model numbers in either the sample or
Mass Save data were matched on manufacturer, wattage, and store location. Unless the characteristics
clearly indicated the CFLs weti#ferent, we treated these CFLs as successful matches.

Tablel2 contains a summary of our efforts to match CFLs in the shatking survey to the PA
incentives. The Team successfully matched 483 CFLs frashdhistocking data to the PA tracking
database. The percentage of matches was 21% (254/1,191) of thespimed CFLs in the shalfocking
survey. The Team was able to match a higher percentagdiné Aulbs (33%), globes (25%), and floods
(29%). 1ts worth noting, however, that, with the exception of floods, at least-ba# of the PA
supported bulbs are not labeled as such on store shelves.

Tablel2. Packages of Bulbs Linked to PA Incentive Data

L ewesra sneoun

PA Instore label only

Matched to Mass Save Database only 196 54 62 25
PA Labeled and Matched to Mass Save Datak 58 23 57 8
Not Labeled and Not in Mass Save Database 870 124 233 77
n in shelfstocking survey 1191 232 416 128

2SS | aadzyS (KSasS a20KSNJ RAaO2dzyiaé¢ INB LINRPY2GA2YyLlf RAZ
PA discounts.

14
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Statistical Analysis Approach

The statistical analysis approach analyzes the average retail prices of CFLs in Massachusetts to identify
the impact of PA incentives. The analysis takes two forms.

1. The firstis a series of simple averages of prices fati®%unted, other discounted, and
undiscounted CFLs. For example, the average prices of incéatbesl standard, bare spiral
CFLs and undiscounted CFLs in Massachusetts are compared. Formal tests confirm whether any
differences are statistically signifitia

2. The second is a series of multivariate regression analyses. The regression models quantify the
relationship between CFL prices per bulb and various characteristics (e.g., wattage, the number
of bulbs in the package, and retallanne). The multivarige analysis estimates the effect of the
PA incentive on the price of CFLs, after controlling for the other characteristics.

By allowing for interactions between the incentive amount and the store or the CFL characteristics, the
analysis can investigate wther the impact of a PAliscount varies by sales channel, wattage, and other
characteristics.

Summary of Average Prices

Tablel3andTablel4 show the final registernice information for PAdiscounted, otherdiscounted,

and undiscounted CFLs in the dataset. Mean prices per bulb are presented for each of the four CFL types
considered Prices are weighted bygtail distribution channel to be representative of the poptida.

To control for bulb characteristics that are correlated with price, prices are distinguished by wattage
category. For example, the average price of an undiscountetb115-Watt standard, barespiral CFL
was %.67. With an average PA incentive, teame type of CFL cos3.$4, for a decrease in register
price of .62

In the last column of each table, we report the average PA incentive, which was obtained by linking CFLs
to the PA program tracking database as described above. The average RAénicerstandard, bare

spiral 11 to 15Watt CFL was $12. The store discount walb2%6 of the average incentive (i.e.,

$2.62$1.72).

Note thatthe Teamdoesnot know the prediscounted price ofdiscounted bulbswithout accounting
for all the factors lhat impact price, amparing the average incentite the difference in average retail
price of discounted and nediscounted bulbs may not accurately reflélse impact the incentivehasin
lowering the retail price for discounted bulbs.
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Tablel3. StandardBare-SpiralCFL Prices and PA Incentives by Wattage
Difference

Price Price Price

: Between PA Average PA
Price- All PA Other Not . :
Wattage n : . : Discounted and | Incentive Per
CFLs Discounted | Discounted | Discounted .
Undiscounted Bulb
Bulbs Bulbs Bulbs
Bulbs

<11 Watts 92 $4.77 $4.39 $3.46 $5.00 (%0.61) $1.32
11-15 Watts 474 $4.73 $3.04 $4.05 $5.67 ($2.62) * $1.72
16-20 Watts 176 $5.02 $3.98 $3.93 $5.47 ($1.49) * $1.89
21-25 Watts 228 $4.04 $2.60 $5.63 $4.49 ($1.89)* $2.27
>25 Watts 221 $8.55 $6.17 $7.50 $9.18 ($3.00) * $4.05
Total 1191 $5.51 $3.50 $5.34 $6.25 ($2.75)* $2.03

* denotes statistically significant at the 5% level
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Tablel4. Specialty CFL Prices and PA Incentlwe®Vattage

Watt , [ Price Difference Between| Average PA
CFL Type N Not Discounted| PA Discounted And| Incentive
Category .
Bulbs Undiscounted Bulbs|  Per Bulb

<11 Watts 43 $4.31 $3.01 $14.89 $4.52 ($1.51) $3.51

11-15 Watts 152 $4.57 $2.90 $2.94 $5.98 ($3.09)* $3.02

Adline 16-20 Watts 27 $5.12 $3.39 $4.32 $6.31 ($2.92) $3.71
21-25 Watts 0 - - - - - -

>25 Watts 10 $5.96 $3.57 $4.97 $6.02 ($2.45) *,

A-line Total 232 $467 $3.00 $4.99 $5.80 ($2.80) $3.20
<11 Watts 6 $9.99 - - $9.99 - .

11-15 Watts 196 $6.45 $3.76 $4.62 $8.51 ($4.75)* $3.75

Flood 16-20 Watts 66 $6.49 $5.51 $6.20 $6.87 ($1.36)* $6.30
21-25 Watts 104 $7.88 $4.35 $6.73 $10.39 ($6.04)* $4.61

>25 Watts 44 $10.73 $9.04 $9.31 $11.35 ($2.32) $6.00

Flood Total 416 $7.47 $4.58 $6.01 $9.18 (%$4.60Y $4.52
<11 Watts 46 $2.24 $2.83 $3.59 $3.18 ($0.34) $3.59

11-15 Watts 79 $3.57 $4.90 $4.24 $5.66 ($0.76) $3.00

Globe 16-20 Watts 2 - $4.73 $4.73 - - .
21-25 Watts - - - - - - -

>25 Watts 1 - $5.27 5.27 - - .

Globe Total 128 $4.05 $2.88 $4.10 $4.81 ($1.93) $3.22

b2G3SY 1ff LINAROS& INB LISNI 6dzf 6 |G (KS INBERAPAinGMKes dre/anly INEEISBadEcRal foPA tiakkBg
database.( ) denotes a negative value. * denotes statistically significant at the 5% IB\eincentivized bulbs.
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Tablel3andTablel4 show that PA incentives are associated with significant decreases in the average
retail prices of CFLs (although these averages do not account for other factors influencing the price and
discounts as will be addressed by the hedonic regression model).

9 The difference in average price between-Bi&counted and undiscounted standakire-spiral
CFLs was2$75. This wagl4% of the retail price of undiscounted CFLs a8&% of the amount
of the PA incentivewhich was $2.03The 9046 confidence intervdbr the average incentive for
BareSpiral CFLs is $1.89 and $2.18.

1 For Aline bulbs, the difference in average retail price betweerd®sounted andindiscounted
CFLs was2$30, which is equal td8% of theundiscountedourchase pricand88% of the PA
incentive. The fact that the difference in retail price is smaller than the incentihnagy be a
function of the mix of bulb offeringsr simply a result of the variance in the estimai&e 906
confidence interval for the average incentive fsfine bulls is $3.020 $3.39.The hedonic
pricing model discussed later accounts for differences in bulb offerings.

1 For floods and globes, the differencesawerage retaiprices were 50% and40%, respectively,
of the undiscounted priceof$9.18and $.81, respetively. These differences were
approximatelyl02%6 and60% of the PA incentive, respectively.

Tablel5reports average price by year for standard bapéral CFL bulbs for participants dodmer
participants While it appears tht price differences between participants aftdmer participants have
increased, the results may be influenced by the sample distribution as 2010 results are not weighted.

Tablel5. Average Price of Standard CFLs/gttageand Yer

2012 2010*
Non

Wattage =
Category Participants (.)r.m e Difference | Participants | participants | Difference
participants

<l1lWatts $4.04 $6.08 -$2.04 $3.96 $5.02 -$1.06
11-15 Watts $4.79 $7.20 -$2.42 $4.41 $4.89 -$0.48
16-20 Watts $4.86 $7.76 -$2.89 $4.69 $5.50 -$0.81
21-25 Watts $4.59 $7.04 -$2.45 $5.24 $6.33 -$1.09
>25 Watts $8.59 $10.89 -$2.30 $6.62 $7.67 -$1.05
All $5.34 $7.69 -$2.35 $4.91 $5.73 -$0.82

* 2010 prices are not weighted by year. 2012 prices are weighted by retail distribution chanmeéét the
population.

The Team collected retail price for bulb types other than CFil8e16 reportsaverage price per bulb
by type and wattag®. ForA-line bulbs, incandescents tended to be the least expersategoryby

> While selected differently in 2010 (fro@FL Survey Responses) the nonparticipant stores in 2010 also included

a large number of formerly participant stores.
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wattage followed by halogendncandescent bulbarethe least expensivéor other bulb styles,
followed by CFLs.

Tablel6. Average Price by Bulb Type and Wattage

CFL Lumen A- Ilne Bulbs All Other BulbStyles

Equivalent I

Wattage CFL near -. LED Halogen
descent descent

Category

<11W $6.08 $2.13 $21.83 $5.73 $4.04 $3.28 $20.75 $5.34

11-15W $7.20 $2.08 $24.86 $3.46 $4.79 $2.82 $25.99 $6.46

16-20W $7.76 $3.73 - $7.06 $4.86 $5.43 $34.34 $8.

21-25W $7.04 $3.47 - $5.04 $4.59 $8.66 $30.03 $6.08

>25W $10.89 $4.02 - $6.71 $8.59 $7.71 $23.42 $9.34

All $7.69 $2.83 $22.62 $6.15 $5.34 $4.53 $23.84 $7.92

Observations 297 541 26 127 1,939 2,093 729 946

Regression Analysis
The summary statisticboveshow that PAdiscounted CFLeost lesgshan undiscounted or other
discounted CFLs. However, there are various critical questions regarding the price difference, such as:

1 How much of the price differences shownTiablel3 and Tablel4 reflectsthe effect of PA
discounts?

1 How much of the differences reflebther factors that may be correlated with discount of CFLs,
such as retailers discountimgwer-quality, cheaper CFLs?

1 What fractionor multiple of incentives is passed on to consumers in the form of lower retail
prices?Thatis,& (G KSNX | aé&rddal AdK MCKNI SFSF SROZIf £ I NI 2F t !
than one dollar reduction inetail price?

91 Does the impact of the PA incentive vary by retail sales channel?
¢CKS ¢SIFYQa adNraGaS3ae FT2NIFyagSNAy3a (GKSAS ljdzSadAizya
LINAOS 2F I LINBRdzOG A& NI INEBa ackrstica'yTheiitiedy underlyingy OSy i A
0KS KSR2YyAO LINAROAY3I Y2RSt Aa GKIFIG GFENRFGAZ2Y AYy GK

* " The wattages fomicandescent and halogen bulbs are reported as the CFL lumen equivatamtdescents

rated <=40 W and halogens rated29 Watts are included in the <11 Watt category. Incandescents rated 41
60 Watt and halogens rated 3B Watts are included in the 115 CFL Watt category. Incandescents rated 61
75 Watt and halogens rated 4B Watts are included in the 180 CFL Waittategory. Incandescents rated
76-100 Watt and halogens rated 52 Watts are included in the 225 CFL Watt category. Incandescents
rated >100 Watt and halogens rated >72 Watts are included in the >25 CFL Watt category.

See Malpezzi, Stephen (200 ® & | SR2y A0 t NAOAYy3a az2RStay ! {StSOGABS
Economics: Essays in Honor of Duncan Maclennan. Also, Sheppard, StepherHd®@®9r Analysis of

Housing Marketsin Paul C. Chesire and Edwin S. Mills (eds.), Handbook of Regidridrban Economics, v3

Elsevier.
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observable attributes, which are not explicitly traded in the market. In the model, the coefficient
correspondingtd Yy | GG NRO6dziS NBLINB&ASYyGa G4KS daAYLIE AOAG LINRAO
pricing model, therefore, allows one to recover prices or values of attributes or goods that are not

observed.

The CFL pricing model used in this study followed the basionic formulation:

Register price per bulblx +biDiscounPA+b,DiscounOther+ bsProduct CharacteristicsbRetail
ChannekbsMetroArea+bgMonthYear+e

Where:

1 The dependent variable was the price per bulb in the package

1 The independent variables were the characteristics of the CFL (watabENERGY STAR Label,
where 1=Yes, 0=No)

1 Dummy variables were used for product characteristics of the number of bulbs in the package
and the fixed effects (the manufacturer, metropolitan statistical area, and-geanth).

We allowed the impact of the nuber of CFLs in the package on the price per bulb to vary non
parametrically (that is, without making functional form assumptions about the relationship) with the
number of bulbs in the package. This was achieved by including separate indicator variathies fo
number of CFLs in the packafe.

In addition, the rightside variables included indicatfior whether the package was discounted by a PA
(1=Yes, 0=No) or by another source, such as the retailer (1=Yes, 0=No). We expected both variables to
have negate and statistically significant effects on register price, but the magnitudes of the coefficients
area prioriunclear.

Finally, to test the hypothesis about the relationship between retail channel and the impact of the PA
discounts, our Team needed &mgment the main regression equation with interaction terms between
PA incentives and the sales channel variables.

Results

In this section, we report the results of the Ordinary Least Squares (OLS) estimation of the hedonic CFL
pricing model. We estiated separate models for each bulb type. We report estimates of the

coefficients for only select variables, including the PA discount and other discount variables. (The
complete regression results for each CFL type afpjendix B

¥ The price per bulb is typically decreasing in the number of bulbs in the package. However, the relationship

may be noHinear. We selected a functional form that allows the relationship between price per bulb and
number of bulbs to vary in a general way. If we were maksumptions about th&unctionalrelationship
between price per bulb and the number of bulthet were incorrect, this would have the effectiotrodudng
additional error inthe modeland reduingthe statistical precision of thestimates

25



\

-

-

Tablel7 shows results from the estimation of several specifications of the hedonic model for standard,
bare-spiral CFLs. We began by estimating a very parsimonious specification (Moaslchrttained
only the following:

PA discount and other discount variables
ENERGY STAR label

Watts

Package quantity variables

=A =4 =4 =

In models 2 through 5 (we discuss Model 6 later), we progressively added dummy variables for the
following"®:

Manufacturer (Feit EEctric, General Electric, Sylvania, Bright Effects, TCP, Home Depot)
Sales channel (Discount, Grocery, Hardware, Home Improvement, Mass Merchandise)
Metro area

Month.

=A =4 4 =4

" In each of these dummy variable groups, the impact of the variables is measured relative to an omitted

category which serves as the base or benchmark for the compaif$@nomitted sales channel category is

grocerystore, which means dummy variables are created for all sales channels except grocery store, which is

the benchmark. For example, if the coefficient on Drug is 0.54, teggris paribushe price per bulb is $0.54

greater on average indrug storestha Ay INB OSNE aiG2NBaod ¢ KSTheomitteédi SR Y I y dz
metro area category is a store in the Provideqdiew BedfordFall River metro ared he omitted month is

August.
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Tablel7. Regression Analysis of Standard, B&piral CFL Rei Prices

Intercept 10.8% 8.16¢ 7.4 7.19 7.63 7.58
(0.30) (0.34) (0.42) (0.63) (0.68) (0.69)
PA Discount -2.08 -1.70 -1.74 -1.85 -1.76 -1.05¢
(0.23) (0.22) (0.23) (0.24) (0.24) (0.3)
. -1.10¢ -0.55 -0.54 -0.76 -0.63 -0.79
Other Discount
(0.33) (0.30) (0.30) (0.32) (0.32) (0.32)
ENERGY STAR -1.66 -1.571* -1.63 -1.51* -1.51* -1.52
(0.28) (0.26) (0.25) (0.25) (0.25) (0.25)
Small Hardware Store * PA -2.84*
Discount (0.57)
Discount Store * PA 0.04
Discount (0.58)
Membership Store *PA -1.60
Discount (2.99)
Mass Merchandise Store * 0.15
PA Discount (0.90)
Wattage Yes Yes Yes Yes Yes Yes
Pack Quantity Yes Yes Yes Yes Yes Yes
Manufacturer No Yes Yes Yes Yes Yes
Retail Channel No No Yes Yes Yes Yes
MSA No No No Yes Yes Yes
Site Visit Month No No No No Yes Yes
FValue 51.35 48.80 37.36 33.07 32.94 30.17
Adjusted RSquared 0.32 0.41 0.42 0.46 0.46 0.47
n 1,153 1,153 1,153 1,153 1,153 1,153

Notes: Dependent variable in all models is price per bulb. Standard errors in parentheses. All models estim:
OLS. * denotes statistically significant at the 5% level.

In Model 1, the impact ofte PA discount was to reduce the average retail price of a standard, bare
spiral CFL by2$08 The addition of manufacturer dummy variables (fixed effects; inclusion denoted by a
G & S arablex7yin Model 2 and retail channel Model 3changedhe estimated impact to

approximately $.70. After adding controls for the Metropolitan Statistical Area and the Site Visit Month
in models 4 and 5, the estimated impact of the PA discount incretas$tl 76 The 90% confidence

interval far the average impact of the PA discount under model 5 is to reduce the register price by $1.36
to $2.15.All of the estimated PA discount coefficients in models 1 through 5 are statistically significant
at the 1%level. Of these first five models, Modeli§ our preferred specification becausedntains a

large number of explanatory variable® expected to be includeand has the greatest explanatory

power (based on the adjusted)R
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In Model 6, we tested the hypothesis that the impact of a PA disconmetail price varied by sales
channel by interacting the sales channel with PA discount. The model did not include an interaction
variable between home improvement store and PA discount because none of the standaispbvate
CFLs in home improvemeribses were labeled as Pdiscounted or were matched to the Mass Save
database.The interaction between a PA discount and small hardware was the only one that was
statistically significant at thB%level.Our study revealed that Pdiscounted CFLs soldrfo
approximately 8.84less per bulb in small hardware stores than in grocery stores (the omitted
category).

TablelsNB L2 NI d (GKS NBadzZ G& 27T -ligebblds, fleodsRafd glope &hed LIS OA T A (
results of the otler model specifications are Ayppendix B.)

The average impact of a PA discount was to reduce the register price dfranbAilb by $.53 a
reflector CFL by215 and a globe by1$36°. These price reductions are statistically significant at the
90%level

Table18. Regression Model Results oflive, Reflector, and Globe CFLs

Aine Bulb

Intercent 719 9.15 3.83
P (153) (157) (2.27)
. -0.96 -2.15 -1.36¢
PA Discount
(0.43) (0.55) (0.49)
. 1.05 -1.05 0.42
Other Disount
(0.77) (0.77) (0.63)
-2.41F -3.8% -0.62
ENERGY STAR
(0.55) (0.57) (0.68)
Wattage Yes Yes Yes
Pack Quantity Yes Yes Yes
Manufacturer Yes Yes Yes
Retail Channel Yes Yes Yes
MSA Yes Yes Yes
Site Visit Month Yes Yes Yes
FVale 15.97 19.30 10.79
Adjusted RSquared 0.63 0.57 0.67
N 227 405 124

Notes: Dependent variable in all models is price per bulb. Standard errors in parentheses. All models estim:
OLS. * denotes statistically significant at the 5% level.

2 The 90% confidence intervals for the estimated PA discouni$@é6 to -$1.67 for aline bulbs$1.24 to-
$3.05 for floods, and$0.56 to-$2.17 for globes.
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Tablel9reports the Model 5 results for standard basgiral bulbs in 2012 and 2010. The impact of the
PA discount increased from a reduction in price of $1n48010 to 4.76in 2012, which supports the
similar conclusion as shown inbla 13.

Table19. BareSpiral Regression Model 5 Results by Year

Intercept /.63 7.42%
(0.68) (0.32)
PA Discount 1.7 146
(0.24) (0.19)
Other Discount 0.63% L7
(0.32) (0.17)
-1.51* -0.88*
ENERGY STAR
(0.25) (0.12)
Wattage Yes Yes
Pack Quantity Yes Yes
Manufacturer Yes Yes
Retail Channel Yes Yes
MSA Yes Yes
Site Visit Month Yes Yes
FValue 32.94 64.36
Adjusted RSquared 0.46 0.60
N 1,153 1,406

Notes: Dependent variable in all modedsprice per bulb. Standard errors in parentheses. All models estimatec
OLS. * denotes statistically significant at the 5% level.

In addition to estimating the average impact of a PA discount on the retail price of CFLs, the Team

estimated the averaghlB RdzOU A2y Ay NBGFAf LINKROS LISNI R2ff I N 27
indicating how much of the PA incentive was passed along to the consumer in the final sales price. In
Figure3 above, the realization would b@-P,)/s.

Realization rates were calculated by dividing the average impact of the PA discount estimated in the
regression model by the average incentive value for each bulb Tygd@le20 reports estimates of the
realization ates for the different CFL types using our preferred Model 5 specification for 2012 and
2010% At face valuet appears that retailers in 2012 are not passing on the entire inceptive
consumerswhich is a significant shift from 2010 when the modeidates they passed on more than

the incentive for standard, bargpirals.

2 The realization rates shown for 2010 wezgtimated by substituting the incentive amount for the dummy

variable for PA discount in the CFL price regressions.
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Table20. Estimated PA Discount Realization Rates by Bulb Type

Bulb Type Realization Rate 2012 Realization Rate 2010

BareSpiral -0.86 -1.17
A-line Bulb -0.30 -0.71
Flood -0.47 -0.83
Globe -0.42 -0.76

The realization ratevas lesgshan onefor all types of CFLis 2012 Specifically,

9 The regression analysis estimated that the PA discount reduced the average retail price of a
standard, barespiral CFby $1.76. The average discount provided for standard, kspal CFLs
was .03 This amaints to an estimatedrealization rate 0B6%2

1 The realization rates for-ne bulbs, floods, and globes ranged fr8®ofor alinesto 47% for
floods

Thus, in2012, it appears thgbrogrampartners may not have been passing the full PA incentive amount
onto consumers.

In a qualified way, this finding is supported by a limited Internet search of current (June 2013) prices for
13-Watt spirals supported by the Maachusetts PAs in 20NMR conducted the Internet search

focused on suburban Boston locations and suburban New York City locations of three major national
retailers. We chose New York as the comparison area because NYSERDA territory does not currently
support bare spirals (although it does support specialty CFLs), and because New York is economically
and demographically more similar to Massachusetts than most other possibiprogram comparison
areas.

For one retail chain, there was one-¥att CFL pekage listed online that had been supported by the
Massachusetts PAs in 2012; the prices for this package were the same in Massachusetts and New York.
For a second retail chain, there were two-\Matt CFL packages listed online that had been supported

by the Massachusetts PAs in 2012; one of these packages was priced the same in Massachusetts and
New York, and the second was $1.00 per bulb cheaper in Massachusetts than in New York. For the third
retail chain, there were four }8vatt CFL packages listed omlithat had been supported by the
Massachusetts PAs in 2012; all four were cheaper in Massachusetts than in New York,-ithy per

price differences of $0.86, $1.23, $1.23, and $1.40.

We say this providegualifiedsupport to the finding that partners nyanot be passing the full PA

incentive onto consumers because we do not know the incentive amounts provided for these particular
bulbs, or even if they are currently being incented by the Massachusetts prograsimplies two
considerations for this stud

22
23

This is not a sales weighted average effect. The treats each CFL package equally without regard to sales.
NMR had tried this approach a few years ago, but there were not enough bulbs listed online to make it viable.
Obviously, the Internet retailingthdscape has changed considerably since then.
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Gonsiderationl. These preliminary findings suggest a methodology to be used in the future to assess
the proportion of incentives that are going to consumetgaluatoravould focus on prices for individual
supported bulbs at particular retailers in Mahusetts and comparison areas, using Internet research
where possible, supplemented by -site shelf studiesThe teamwould compare the price difference for
each bulb to the incentive amount provided for that bulb, and summarize the results acrostbalbind
bulb categories (e.g., }/att spirals, CFL candelabras, CFL reflectet, Watt LEDs, 1B7 Watt LEDs,
etc.) and individual retail chains. This would be in addition to the current statistical modeling approach,
which provides average discounnhaunts, and can be used in ret-gross estimation. The new
suggested approach has the advantage of providing estimates of the incentive amounts passed on to
consumers for each individual bulb, based on absolute differences rather than probabilitiesti@iven
implications for program designtiie teamfindsthat retailers arenot in fact passing the full incentive

on to consumers, it would be important to conduct this research as early as possible in the next
evaluation cycle.

Consideration 2Alternativdy or in addition to the above approach to examining prices, the program
implementation contractor could be given greater responsibility for verifying or quantifying the amount
of PA discounts being applied to promoted products. This could be done theocgmbination of

internet research and their ifield presence in other jurisdictions where some of the Massachusetts
supported products are not supported. Special attention should be paid to LEDs given their rapidly
increasing importance in the programtaiso the continual decrease in their unsupported prices.
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Appendix A

Table21. Participant Store Shelf Surveyata Fields

Form Field Name

ProductType
Model

Brand
UnitsDisplayed
ESTARLabeled
RegPrice
SalePrice

UnitsPerPack

WattsPerUnit
HrsLife
ColorTemp
Lumens

LumensPerWatt

CRI

WarrantyYears
LightingFactsLabeled
BulbTypeNotice
EISANotice

EISA Compliant
Style

BaseType

Display Location

InsulationContactRating

Energy Star Qualified

Product Type (CFL)
Model number

Brand

Producs Displayed (#)

ESTAR label appears on the product or product packagir

Regular Price ($$) (Exclude rebate)

Sale Pric€$$)(Exclude rebate)

For fixtures, this is the number of bulbs/units required,
otherwise it is the number of bulbs in the package.
For 3way bulbs enter highest.

Hours ofexpected life.

Specified by Kelvins indicated on packaging.

Lumens indicated on packaging

Lumens per watt indicated on packaging (if Lumens & wa

are given this will be calculated.)

Color Rendering Index

Number of Years indicated by packaging.

Indicates if a Lighting Facts Label on the packaging.
Indicates if product is labeled as Program sponsored
Do you see an EISA Notice displayed?

Is this incandescent EISA Compliant? (Y or N)
Selected a Style from dropdown list.

Select a Base Type from dropdown list.

Indicates where this product was displayed.

Select the insulation contact rating as indicated on the
packaging.

This model is on the E* qualified model list

cbo_ProductType
cbo_Model
txt_Brand
txt_UnitsDisplayed
cbo ESTARLabeled
txt_RegPrice
txt_SalePrice

txt_UnitsPerPack

txt_WattsPerUnit
txt_HrsLife
txt_ColorTemp
txt_Lumens

txt_LumensPerWatt

txt_ColorRenderinginde;
txt_WarrantyYears
cbo_LightingFacts
cboBulbTypeNoted
cbo_EISANGotice
txt_EISA

cbo_Style
cbo_BaseCde
cbo_DisplayLocation

cbo_InsulationContact

N/A
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Table22. [LED]Solid-State Lighting

Fom Field Name

ProductType
Model

Brand
UnitsDisplayed
ESTARLabeled
RegPrice
SalePrice

UnitsPerPack

WattsPerUnit
HrsLife
ColorTemp
Lumens

LumensPerWatt

CRI

WarrantyYears
LightingFactsLabeled
BulbTypeNotice
EISANotice

EISA Compliant
Style

BaseType

Display Location

InsulationContactRating

Energy StaQualified

Product Type (LED)
Model number

Brand

Products Displayed (#)

ESTAR label appears on the product or product packag

Regular Price ($3$) (Exclude rebate)

Sale Price ($3)(Excldebate)

For fixtures, this is the number of bulbs/units required,
otherwise it is the number of bulbs in the package.
For 3way bulbs enter highest.

Hours of expectedfk.

Specified by Kelvins indicated on packaging.

Lumens indicated on packaging

Lumens per watt indicated on packaging (if Lumens &
watts are given this will be calculated.)

Color Rendering Index

Number of Years indicated by packaging.

Indicates if a Lighting Facts Label on the packaging.
Indicates if prduct is labeled as Program sponsored
Do you see an EISA Notice displayed?

Is this incandescent EISA Compliant? (Y or N)
Selected a Style from dropdown list.

Sekct a Base Type from dropdown list.

Indicates where this product was displayed.

Select the insulation contact rating as indicated on the
packaging.

This model is on the E* qualified model list

Notes: 1. Field descriptions in red are added during QC process of master db.
2. Cells filled in yellow are not used with the indicated product type(s).

cbo_ProductType
cbo_Model
txt_Brand
txt_UnitsDisplayed
cbo_ESTARLabeled
txt_RegPrice
txt_SalePrice

txt_UnitsPerPack

txt_WattsPerUnit
txt_HrsLife
txt_ColorTemp
txt_Lumens

txt_LumensPANatt

txt_ColorRenderinginde;
txt_WarrantyYears
cbo_LightingFacts
cboBulbTypeNoted
cbo_EISANGotice
txt_EISA

cbo_Style
cbo_BaseCde
cbo_DisplayLocation

cbo_InsulationContact

N/A
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[H] Halogen,

Table23.[ | ] Incandescent

Form Field Nare

ProductType
Model

Brand
UnitsDisplayed
ESTARLabeled
RegPrice
SalePrice

UnitsPerPack

WattsPerUnit
HrsLife
ColorTemp
Lumens

LumensPerWatt

CRI

WarrantyYears
LightingFactsLabeled
BulbTypeNotice
EISANotice

EISA Compliant
Style

BaseType

Display Location

InsulationContactRating

Energy Star Qualified

Product Type (I,H)
Model number

Brand

Products Displayed (#)

ESTAR label appsann the product or product packaging

Regular Price ($$) (Exclude rebate)

Sale Price ($3)(Exclude rebate)

For fixtures, this is the number of bulbs/units required,
otherwise itis the number of bulbs in the package.

For 3way bulbs enter highest.

Hours of expected life.

Specified by Kelvins indicated on packaging.

Lumens indicaté on packaging

Lumens per watt indicated on packaging (if Lumens &
watts are given this will be calculated.)

Color Rendering Index

Number of Years indicated by packagin

Indicates if a Lighting Facts Label on the packaging.
Indicates if product is labeled as Program sponsored
Do you see an EISA Notice displayed?

Is this incandescent EISA Compliant? (Y or N)
Selected a Style from dropdown list.

Select a Base Type from dropdown list.

Indicates where this product was displayed.

Select the insulation contact rating as indicated on the
packaging.

This model is on the E* qualified model list

Notes: 1. Field descriptions in red are addeding QC process of master db.
2. Cells filled in yellow are not used with the indicated product type(s).

3. EISA compliance only applies to Incandescent.

4. Incandescent are never ESTAR Labeled.

cbo_ProductType
cbo_Model
txt_Brand
txt_UnitsDisplayed
cbo ESTARLabeled
txt_RegPrice
txt_SalePrice

txt_UnitsPerPack

txt_WattsPerUnit
txt_HrsLife
txt_ColorTemp
txt_Lumens

txt_LumensPerWatt

txt_ColorRenderinginde;
txt_WarrantyYears
cbo_LightingFacts
cboBulbTypeNoted
cbo_EBANotice
txt_EISA

cbo_Style
cbo_BaseCde
cbo_DisplayLocation

cbo_InsulationContact

N/A
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[S] Suspended/Pendant,

[CM] Ceiling mounted,

[W] Wall mounted,

[R] Recessed Fixture,

[T,F] Torchieres / Floor Lamp,
[D,TL] Desk / Table Lamp,

[E] Exterior Fixture,
[CL]Ceiling Fans with Lights,

[CK]Ceiling Fan Light Kits,
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Table24. [VL] Ventilation Fans with Lights

-

Form Field Name

ProductType
Model

Brand
UnitsDisplayed
ESTARLabeled
RegPrice
SalePrice

UnitsPerPack

WattsPerUnit
HrsLife
ColorTemp
Lumens

LumensPerWatt

CRI

WarrantyYears
LightingFactsLabeled
BulbTypeNotice
EISANotice

ESA Compliant

Style

BaseType

Display Location

InsulationContactRating

Energy Star Qualified

Product Type (S, C, W, R, T,F,D,TL,E,CL,CK,VL)
Model number

Brand

Products Displayed (#)

ESTAR label appears on thedot or product packaging
Regular Price ($$) (Exclude rebate)

Sale Price ($3$)(Exclude rebate)

For fixtures, this is the number of bulbs/units required,
otherwise it is the numbieof bulbs in the package.

For 3way bulbs enter highest.

Hours of expected life.

Specified by Kelvins indicated on packaging.

Lumens indicated on packagj

Lumens per watt indicated on packaging (if Lumens & watt
are given this will be calculated.)

Color Rendering Index

Number of Years indicated by packaging.

Indicates if a Lighting Facts Label on the packaging.
Indicates if product is labeled as Program sponsored
Do you see an EISA Notice displayed?

Is this incandescent EISA Compliant? (Y or N)
Selected a Style from dropdown list.

Select a Base Type from dropdown list.

Indicates where this product was displayed.

Select the insulation contact rating as indicated on the
packaging.

This model is on the E* qualified model list

Notes: 1. Field descriptions in red are added during QCgaoof master db.
2. Insulation Contact Rating is applicable only to Ventilation Fans.

3. Tan cells are optional and data only needs to be captured if they are obvious on the labeling.
4. Cells filled in yellow are not used with the indicated product (gpe

cbo_ProductType
cbo_Model
txt_Brand
txt_UnitsDisplayed
cbo ESTARLabeled
txt_RegPrice
txt_SalePrice

txt_UnitsPerPack

txt_WattsPerUnit
txt_HrsLife
txt_ColorTemp
txt_Lumens

txt_LumensPerWatt

txt_ColorRenderinglndex
txt_WarrentyYears
cbo_LightingFacts
cboBulbTypeNoted
cbo_EISANotice
txt_EISA

cbo_Style

cbo_BaseCde
cbo_Displaiocation

cbo_InsulationContact

N/A
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Table25. ProductTypeCode

ProductTypeCode ProduciTypeliame

CFL

TST

Compact Fluorescent Light Bulb
Ceiling Fan Light Kit
Ceiling Fans with Lights
Ceiling Mounted Light
Desk Lamp

Exterior Fixture

Floor Lamp

Halogen

Incandescent (EISA)
SolidState Lighting
Recessed Fixture
SuspendedPendant ight
Torchieres

Table Lamp

Ventilation Fan with light
Wall Mounted Light
Programmable Thermostat

CFL

Ceiling Fan Kit
Ceiling Fan
Ceilng Light
Desk Lamp
Exterior Light
Floor Lamp
Halogen Light
Incandescent Light
LED Light
Recessed Fixture
Suspended Light
Torchieres

Table Lamp
Ventilation Fan
Wall Mount Light
Thermostat

Table26. BaseTypeCodes

BaseType

CA Candelabra

ED Edison

GU GuU24

oT Other

PN Pin Based Not GU24
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Table27. SyleCodes

SterCode StyleName CFLStyle SSiStyle

A Bulb TRUE TRUE TRUE TRUE
AB3 A Bulb 3way TRUE FALSE FALE FALSE
AB30 A Bulb 3way (NONEdison) FALSE TRUE FALSE FALSE
ABD A Bulb dimmable TRUE TRUE FALSE FALSE
ABDO A Bulb dimmable (NOHdison) FALSE TRUE FALSE FALSE
ABO A Bulb (NOMEdison) FALSE TRUE FALSE FALSE
BG Bug Lamp TRUE FALSE TRUE TRUE
BL Bullet TRUE FALSE TRUE TRUE
BL3 Bullet 3wqy TRUE FALSE TRUE TRUE
BLD Bullet dimmable TRUE FALSE FALSE FALSE
BO Bollards- Lamp mounts on pos TRUE TRUE FALSE FALSE
CL Circline TRUE FALSE FALSE FALSE
CL3 Circline 3way TRUE FALSE FALSE FALSE
CLD Circline dmmable TRUE FALSE FALSE FALSE
CM Ceiling Mounted Lights TRUE TRUE FALSE FALSE
Ccv Cove Lighting TRUE TRUE FALSE FALSE
DT Double Tube TRUE FALSE FALSE FALSE
DT3 Double Tube dvay TRUE FALSE FALSE FALSE
DTD Double Tube dimmable TRUE FALSE FALSE FALSE
Down LightsRecessed, Surface
DWN FALSE TRUE TRUE TRUE
& Pendant Mounts
FL Flood Lamp TRUE TRUE TRUE TRUE
FL3 Flood Lamp 3vay TRUE TRUE TRUE TRUE
FL30 FIO_Od Lamp Jvay (NON FALSE TRUE TRUE TRUE
Edison)
FLD Flood Lamp dimmable TRUE TRUE FALSE FALSE
FLOD FIO.Od Lamp dimmable (NON FALSE TRUE FALSE FALSE
Edison)
FLO Flood Lamp (NO&dison) FALSE TRUE FALSE FALSE
GL Globe TRUE TRUE TRUE TRUE
GL3 Globe 3way TRUE TRUE TRUE TRUE
GL30 Globe 3way (NOMNEdison) TRUE TRUE TRUE TRUE
GLD Globe dimmable TRUE TRUE FALSE FALSE
GLDO Globe dimmable (NOf&dison) FALSE TRUE FALSE FALSE
GLO Globe (NONEdison) FALSE TRUE TRUE TRUE
MR Multifaceted reflector lamp FALSE TRUE TRUE TRUE
OWP Qutdoor Wall Mounted Porch FALSE TRUE TRUE TRUE
Lights
PDL Portable Desk Lamp FAISE TRUE FALSE FALSE
PL Outdoor Pole Lamp FALSE TRUE FALSE FALSE
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PTH Outdoor Pathway FALSE TRUE TRUE TRUE
QT Quad Tube TRUE FALSE FALSE FALSE
QT3 Quad Tube 3dvay TRUE FALSE FALSE FALSE
QTD Quad Tube dimmable TRUE FALSE FALSE FALSE
SLF Shelfmounted Lghts TRUE TRUE TRUE TRUE
SMD Surfacg Mounted Directional TRUE TRUE TRUE TRUE
Head Lights
SP Spiral TRUE FALSE FALSE FALSE
SP3 Spiral 3way TRUE FALSE FALSE FALSE
SPD Spiral dimmable TRUE FALSE FALSE FALSE
STP Outdoor Step Lights FALSE TRUE FALSE FALSE
TCC Torpedo cold cathode TRUE FALSE FALSE FALSE
TP Torpedo TRUE FALSE TRUE TRUE
TP3 Torpedo 3way TRUE FALSE TRUE TRUE
TPC Torpedo candelabra base TRUE FALSE TRUE TRUE
TPD Torpedo dimmable TRUE FALSE FALSE FALSE
TT Triple Tube TRUE FALSE FALSE FALSE
TT3 Triple Tube 3vay TRUE FALSE FALSE FALSE
TTD Triple Tube dimmable TRUE FALSE FALSE FALSE
uc Under Cabinet Kitchen Light FALSE TRUE TRUE TRUE
WwW Wall Wash FALSE TRUE FALSE FALSE

Figure4. Bulb Types

Lk A bulb AB ~==, Flood lamp FL Spiral SP
A bulb, 3-way AB3 ., Flood lamp, 3-way _ FL3 Spiral, 3way SP3
J A bulb, dimmable ABD v Flood lamp, dimmable FLD ¥ Spiral, dimmable SPD
Bug lamp BG L __Globe GL Torpedo TP
I __Bullet BL Globe, 3-way GL3 Torpedo, 3-way TP3
= ‘v Bullet, 3-way BL3 3 Globe, dimmable GLD " Torpedo, dimmable TPD
Bullet, dimmable BLD Quad tube aT ¥ ¥ Tomedo, candelabra base TPC
Circline CL . Quad tube, 3-way QT3 Torpedo, cold cathode TCC
:@ Circline, 3-way CL3 v Quad tube, dimmable QTD Triple tube T
Circline, dimmable CLD J Triple tube, 3-way TT13
| Double tube DT Triple tube, dimmable TTD
|+ _ Double tube, 3-way DT3
¥ Double tube. dmmable DTD
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Figure5. Input Screen Sample

P2 | Home | create  EdemalData  DatsbaseTools  Acobat

% = X Cut H@ = New X Totals 41 0z Selection ~ j g? iﬁ 25, Replace
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View || Paste Refresh | Filter Sizeto  Switch Find

i o Format Painter | | |- X Delete - Ed More k2 7 Toggl Fit Form Windows = | Iy select~ |

|
Clipboard i Font & Rich Text Records Sort & Fifter Window J Find
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Interact;
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87 Enter Inventory

Figure6. Input Screen Sample
2838
Ocean State Job Lot

atham M

. | | | |

ISelect product type from dropdown list.
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ECEEC
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Prod. Type - | Model - | Brand - |Pmduct5 Dis ~ |Number of E » | Reg. Price ~ | Sale Price - | Style

=

v| Base Code ~ Watts - |Hours Of Lif« - | Color Temp -~ Wari
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Figure7. Figure Title

RetaileriD: Model No.: Product Type: CFL

Display area recorded for this product

ReciD Prod SampleType A 8 C Quant Sqinches Cuinches

<< Close
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FormerParticipant Store Shelf Stockirfgurvey

ID #: Field staff name:
Store name: Date& Time

Stoe street address: Store city and state:
Store type: Store zip code:
Contachame: Sponsor

Notes:

The NMR Group, along with the Cadmus Group Inc. and KEbbhdiscting a study on behalf of the
energy efficiency program administrators in that® of Massachusetts regarding compact fluorescent
lighting in an effort to evaluate and improve their energy efficiency programs. As part of this study, we
are going to retail stores across the statd@arnabout their sales and stocking practices light bulbs

and lighting fixtures. Your responses are confidential and will not be linked to your particular store by
name or address.

Section I. CFLED Halogen, and Incandesceiniventory Data Collection
The table below describes each of the fieldinédrmation to be gathered on all CFL, LED, Halogen, and
Incandescent bulbs found in the store.
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Bulb Type on
Pack?
Mfg.

Model #
ESTAR Label
Bulbs/Pack

# of packs
Bulb Style

Base Type

Reg. Price

Sale Price

Table28. Shelf @Sirvey Data Collected

Bulb Type | CFL, LED, or Halogen Watts/Bulb Bulb Wattage

Is the bulb type notedn the

Lumens
package?
Manufacturer Lifetime Hrs
Color Temp in
Model Number . P
Kelvin
In the ENERGY STAR label or
Warranty

the package?
Number of bulbs per package CRI#

Number of packs with same
manufacturer & model number
Bulb shape, spec features (ust
codes sheet)

tAy> {ONBgzZ D! Loc
other type you find

Light Facts?

Sponsor Sign?

Regular Store Price EISA Comp?

Sale Price

Lumens listed on package
Lifetime hours listed on package

Color Temp in Kelvin listed on package

Warranty years listed on package

Color Rendering Index number listed on
package

Is there a lighting facts label on the
packae?

Is there a sponsor sign in the area of thes
packages?

Location of packages: End cap, low, midd
or high shelf, wingtack, register, clearance
Energy Independence and Securities Act
2007Compliance noted on package? (For
Incandescent Bulb Only)

43



-——

Table29. Data Collection Shee

Bulb | Type Color | Warr-
Style| (Pin, Life- | Temp| anty Spon
ESTAHR Bulbs| # of | (see [Screw| Reg. | Sale (Watts|Lum |time | i (in | CRI| Light | sor SISYAN
Mfg | Model # | Label?|/Pack|Packscodes] GU) | Price | Price |/Bulb| ens | Hrs |Kelvin|years)| # |Facts? Sign?| Loc |Comp?
$ $

$ $
$ $
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Section Il. Fixturénventory Data Collection
The table below describes each of the fields of information to be gathered on all fixtures found in the
store.

Table30. DataCollection Sheet

Fixt Type | Fixture Type Lumens listed on package

Is the bulb type noted on the

Bulb Type on o I o .
Pack yp package? If so, write in type of bult Lifetime Hrs Lifetime hoursikted on package
noted. If not, leave blank.
Color Tem . -
Mfg. Manufacturer . . P Color Temp in Kelvin listed on package
in Kelvin
Model # Model Number Warranty Warranty years listed on package
In the ENERGY STAR label on the Color Rendering Index number &ston
ESTAR Label CRI # ng fncex nu
package? package
. ) . Is there a lighting facts label on the
Bulbs/Fixt Number of bulbs per fixture Light Facts? '‘gnting
package?
# of Fixt Number of fixtures with same Sponsor Is there a sponsor sign in the area of thes
manufacturer & model number Sign? packages?
. . Location of packages: End cap, low, midc
Reg Price Regular Store Price Loc ! b 9 b, fow, m!

or high shelf, wing stack, register, clearan
Insul Only applicable to ventilation fans.
Sale Price Sale Price Contact Choices: IC=Insulation Contact,
ICAT=Insulation Contact Aiight, or N/A.
Watts/Bulb  Bulb Wattage
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Table31. Data Collection Sheet
Fixt Type Codes: S=Suspended/Pendant, CM=Ceiling Mount, W=Wall Mount, R=Recessed Can, T=Torchiere, F=Floor Lamp, Th-Eabkbet¢raon
Fixture, CxCeiling Fan With Lights, CK=Ceiling Fan Light Kits, VL=Ventilation Fan With Lights

Color | Warr-

Life- | Temp| anty
Fixt ESTAR Bulbs| # of | Reg. | Sale |Watts|Lum |time | i (in | CRI Light Insul
Type| Pack| Mfg Model # Label?| /Fixt | Fixt [ Price | Price |/Bulb| ens | Hrs [Kelvin|yearg| # |Facts” Loc Contact

$ $
$ $
$ $
$ $
$ $
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AB
ABO
AB3
AB30
ABD
ABDO

BO

BG

BL
BL3
BLD
CM
CL
CL3
CLD

Ccv

DT
DT3
DTD
DWN
FL
FLO
FL3
FL3O
FLD
FLDO
GL
GLO
GL3
GL30O
GLD
GLDO

Table32. Style Codes

Ste Codo | Sty Name

A Bulb (8rew based)

A Bulb (Pirbased)

A Bulb 3way (Screw based)

A Bulb 3way (Pinbased)

A Bulb dimmable (Screw based)
A Bulb dimmable (Pihased)

Bollards (LED)

Bug Lamp

Bullet

Bullet 3way
Bulletdimmable
Ceiling Mounted Lights
Circline

Circline 3way

Circline dimmable

Cove Lighting (LED)

Double Tube

Double Tube avay

Double Tube dimmable

Down Lights (LED)

Flood LamgScrew based)

Flood Lamp (Pibased)

Flood Lamp 3vay (Screw based)
Flood Lamp 3vay (Pirbased)
Flood Lamp dimmable (Screw based)
Flood Lamp dimmable (Rbased)
Globe (Screw based)

Globe (Pirbased)

Gldbe 3way (Screw based)
Globe 3way (Pinbased))

Globe dimmable (Screw based)
Globe dimmable (Pibased)

v

T

Any ceiling fixture

e ——
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Style Code Style Name

MR

PTH

PL
STP
OWP
PDL
QT
QT3
QTD
uc
RB
SLF
SP
SP3
SPD

SMD

TP
TP3
TPC
TCC
TPD
TT
TT3
TTD

WW

Multifaceted reflector lamp

Outdoor Pathway

Outdoor Pole Lamp
Outdoor Step Lights

Outdoor Wall Mounted Porch Light

Portable Desk Lamp

Quad Tube

Quad Tube dvay

Quad Tube dimmable

Under Cabinet

Replacement BulkEdison Base
Shelfmounted Lights

Spiral

Spiral 3way

Spiral dimmable

Surface Mounted Lights (LED)

Torpedo

Torpedo 3way

Torpedo candelabra base
Torpedo cold cathode
Torpedo dimmable

Triple Tube

Triple Tube 3vay

Triple Tube dimmable

Wall Wash

Image

SelfExplanatory

Saysi a G SLJ

SelfExplanatory
SeltExplanatory

-
v

SeltExplanatory
ANBLX I OSYSyYy(d 0dz

(I &a
(I &a

&

AaKSEt T

fAIKGEE 2y LI

f AIKGAaE
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Appendix B
Table33. Regression Outputs for Retail Price Analysis of Standard, £uieal CFLs
Model 1| Model2| Model3| Model4| Model5| Model6
Intercent 10.89 8.16 7.42 7.19 7.63 7.58
P (0.30) (0.34) (0.42) (0.63) (0.68) (0.69)
. -2.08 -1.70 -1.74 -1.85 -1.76 -1.05
IOU Discount
(0.23) (0.22) (0.23) (0.24) (0.24) (0.38
. -1.10 -0.55 -0.54 -0.76 -0.63 -0.79
Other Discount
(0.33) (0.30) (0.30) (0.31) (0.32) (0.32)
ENERGY STAR -1.66 -1.51 -1.63 -1.51 -1.51 -1.52
(0.28) (0.26) (0.25) (0.25) (0.25) (0.25)
Less or Equal to 10 W -3.05 -3.00 -2.96 -2.88 -2.86 -2.79
g (0.41) (0.38) (0.37) (0.36) (0.36) (0.36)
-3.04 -2.4 -2. -2. -2. 2.
1110 15 W 3.0 3 2.34 2.32 2.34 2.35
(0.26) (0.25) (0.24) (0.24) (0.24) (0.24)
16 10 20 W -2.63 -2.06 -2.04 -2.02 -2.04 -1.98
(0.32) (0.30) (0.29) (0.29) (0.29) (0.29)
21 10 25 W -3.36 -1.97 -1.85 -1.91 -1.94 -1.89
(0.31) (0.31) (0.31) (0.31) (0.31) (0.30)
Quantity- 2-Pack -1.54 -2.52 -2.54 -2.52 -2.55 -2.59
y (0.29) (0.29) (0.28) (0.28) (0.28) (0.28)
Quantity- 3-Pack -3.59 -4.28 -4.11 -4.24 -4.24 -4.26
y 044)  (041)  (042)  (042)  (042)  (0.41)
Quantity- 4-Pack -3.21 -2.92 -3.19 -3.32 -3.33 -3.51
y (034)  (0.34)  (034)  (0.34)  (034)  (0.34)
. -3.98 -4.94 -5.24 -5.15 -5.17 -5.28
Quantity- 5-Pack or More
(0.36) (0.34) (0.35) (0.35) (0.35) (0.34)
3.39 3.76 3.55 3.56 3.42
Manufacturer: GE
(0.24) (0.24) (0.25) (0.25) (0.25)
. 2.87 2.87 2.56 2.40 2.37
Manufacturer: Sylvania
(0.29) (0.30) (0.34) (0.35) (0.35)
. -0.20 -1.43 -1.47 -1.51 -1.44
Manufacturer: Bright Effects
(4.93) (4.83) (4.76) (4.75) (4.70)
3.62 3.09 3.19 3.20 3.00
Manufacturer: TCP
(0.89) (0.90) (0.89) (0.89) (0.88)
Manufacturer: Home Depot 262 Ll 1.8 189 150
' P 036)  (048)  (047)  (047)  (0.48)
. 1.42 0.57 0.24 0.21 0.07
Manufacturer: Feit
(0.48) (0.51) (0.52) (0.52) (0.52)
1.28 0.95 0.72 1.35

Small Hard St
mall Hardware Store (0.30) (0.34) (0.37) (0.39)
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Model 1| Model 2| Model 3| Model4| Model5| Model6
. 0.36 0.10 -0.09 -0.15
Discount ®re
(0.33) (0.36) (0.38) (0.44)
Drug Store -0.60 -1.11 -1.57 -1.11
g 0.44)  (0.47) (055  (0.56)
. 2.52 2.78 2.73 3.90
Membership Store
(0.72) (0.72) (0.72) (2.94)
Mass Merchandis&tore 0.08 0.10 0.00 0.17
(0.36) (0.39) (0.39) (0.42)
Large Home Improvement Store 1.87 1.42 1.32 1.61
g P 0.44)  (047)  (048)  (0.48)
0.92 0.91 0.64
Boston MSA
(0.46) (0.46) (0.46)
-0.96 -0.90 -1.03
Barnstable MSA
(0.69) (0.69) (0.68)
L 1.52 1.52 1.11
Pittsfield MSA
(0.64) (0.64) (0.64)
1.22 1.18 0.84
Worcester MSA
(0.54) (0.54) (0.54)
. 0.51 0.48 0.36
Cambridge MSA
(0.48) (048) (0.47)
Peabody MSA -0.42 -0.33 -0.66
y 051)  (051)  (0.51)
Springfield MSA 0.09 0.08 0.09
pring 052  (052)  (052)
-0.41 -0.27
September Surve
P y 025  (0.25)
Small Hardware Store * IOU 0.00 -2.84
Discount (0.00) (0.57)
. . 0.00 0.04
Discount Store * IOU Discount
(0.00) (0.58)
. . -1.60
Membership Store * IOU Discount
(2.99)
Mass Merchandise Store * IOU 0.15
Discount (0.90)
FValue 63.16 61.82 50.55 41.27 40.09 37.33
Adjusted RSquared 0.37 0.47 0.50 0.51 0.51 0.52
N 1153 1153 1153 1153 1153 1153

Notes: Dependent variable in all models is price per bulb. Standard errors in parentheses. All modatea&tym
OLS.
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