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What's the Point (of Sale)?

Program Activity Impacts Efficient Bulb Sales — Proof
Across 44 States and Five Years
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POS Model: Research Goals

Provide evidence on whether or not
programs still impact EE bulb sales since
EISA.

Descriptive EE bulb program versus non-
program pricing trends were unexpected
and suspect. '-




Price per bulb: 2009-2013

$4.00 -

$3.50 -

$3.00

$2.50

$2.00 -

CFL Sales

=@ Massachusetts
- California
== New York
=>&=Connecticut
== Georgia
Kansas

=== Jnited States

$1.50 . . . )

2009 2010 2011 2012 2013
$20.00 -|
$18.00 LED Sales
$16.00 - - Massachusetts
$14.00 == California
$12.00 == New York
$10.00 =>é=Connecticut
$8.00 == Georgia
$6.00 Kansas

=== Jnited States

$4.00 -
SZOO T T T 1

2009 2010 2011 2012

P

2013
IEPEC | ong Beach 2015




POS Model: Model and Results

10g(%efficient. salesi,j)
= a+ Lo+ ,81log(cr. sqftiu,-) + ﬁzlog(noncreed. Sqftiu,-)
12

+ Bszavg.electric. price;j + Bycost.of . living; + Yrdem.vari i

k=1
-+ Bprog?.,;’j -+ Tj -+ Ei,j

POS data was used to identify count of EE bulbs sold.

Program was defined as the budget spent on residential lighting
programs.

A $1M increase in budget is associated with:
0.25% increase in all EE bulb sales (’
0.25% increase in CFL sales
0.49% increase in LED sales

5 \ *Just a darn minute! Yesterday you said X equais :_ggj"_j




POS Model: Takeaways

Simplistic descriptive approaches to
understanding the lighting market fall short.

Halogen and LED sales are increasing while
CFL and Incandescent are decreasing.

Programs continue to have an influence on EE
bulb sales with a higher rate of possible return
for LEDs.

EE bulbs in program states have lower incremental cost
compared to non-program states.
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BACKGROUND

Multi-Year Panel Study
Track Lighting Changes
Observe Behavior
Increase Understanding

Inform Programs
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LEGEND

Bulb Types

: ® ©

Compact Empty Socket  Incandescent
Fluorescent (CFL)

0@

Light Emlttmg Other Bulbs Halogen
Diode (LED)

o

Linear
Fluorescent

i

Bulb Sources

Purchased

Stored

N

Fixture
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WHATHAPPENED?

Replaced Bulbs (Originaﬂ)

220 h@®O

6% 2% 1k % 1% 4% 1%

Repﬂacement Bulbs

220 h@®®

25% 49% My 2% Th 66 <th

Dramatic Shift Halogen, linear fluorescent, and other
less common bulb types unchanged.

CS:' @ 2 3 Panelists maintain a fair number of
In empty sockets but not the same ones!

Based on 1,522 observed changes between 2013 and 2015

A\
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DRIVERS ANDSOURCES

Replacement Drivers Sources of Replacement Bulbs
Failure

I 3 5%

Direct Install Program

H 12% \s. \s.

Changing to EE

[ | 9%

Wrong Bulb 20/ 6[]/ 2[]/
[ 10% 0 0 0
Other

| 2% Three times more likely to purchase a new bulb
Don't Know

| 2%

Bulbs Installed from Storage

B Incand. (50%)
B CFL (44%)
B Halogen (4%)
B LED (2%)

B Lin.F.(1%)

Stored Bulbs Quick Facts

‘|5 6 Average number of
' bulbs in storage

640/ Percent of stored bulbs
0 are Incadescent

0 Percent of stored bulbs
9/0 were installed 2013 - 2015
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BIASANDSTUDYEFFECTS

The response rate for panel visits was very high and there appears to be no or little
non-response hias or reactive effects among panelists.

a Steps Taken to Reduce Non-

response Bias
High Response Rate 20%"‘ Few or Nﬂ RBaCtive EﬁECtS
High Take Rate 5“%+ ﬁz;nv{a':zr%ees‘i&?eecc:sto test for reactive or

Results compared across waves and
High Panel Retention 74%+ with new households

Similar or identical levels of
penetration, saturation, and purchase

Oversample multifamily to ensure behavior

representation

Panelist participation in EE programs
Data weighted to demographics of similar to population
Massachusetts

Analysis show no significant
demographic differences between
Wave 1 & 2 Panelists or New Visits
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F -a Verifying Ratepayer Value
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Background

* What? In-store residential upstream lighting program
verification and pricing study

* Who? 24 stores across five retailers in neighboring Program
and Non-Program States

* When? May 2014, building on four previous lighting studies
conducted 2012-2014

Why? Research Questions

Are discounted lamps priced according to the contract?

Do program buydowns explain all impacts on prices?

CADMUS
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Field Work and Analysis
" Visied 2 matched sample of
12 stores in a Program State Between Store Sets | State SKUs | State SKUs

Program and

and 12 in a Non-Program State  program-Equivalent 330 393
* Recorded price and lamp Non-Program and
Non-Program- 782 759

characteristics Equivalent

* Reviewed utility-retailer memoranda of understanding (MOUs):
— Base, undiscounted lamp SKU price by retailer and model
— Incentive or “buydown” amount by which to reduce lamp SKU price
— Discounted lamp SKU price expected on the shelf

* Analyzed price at the SKU level for the same lamps, sold by the same
retailers in both states

CADMUS
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Some Terminology: IOPP

# E i ‘ Contract
Incentive

Observed Shelf Price

Implied Original Pack Price = IOPP

Program State Non-Program State
Lamp Types Category Price Metric Price Metric

Program Price Equality |OPP Shelf Price
Lamps and Higher Program State IOPP IOPP > Shelf Price
Equivalents Lower Program State IOPP IOPP < Shelf Price
Non-Program  Price Equality Shelf Price = Shelf Price
Lamps and Higher Program State Price Shelf Price > Shelf Price
Equivalents Lower Program State Price Shelf Price < Shelf Price

CADMUS
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Overview of Findings

* Net Pack Price Effect is the average price difference between Program State and Non-
Program State prices for the same lamp SKUs
* Negative NPPE - lower Program State price
* Positive NPPE = higher Program State price

Net Pack Price Ef fect =
(% Higher Program State IOPP X Average Price Dif ference where Higher)
+ (% Lower Program State IOPP X Average Price Dif ference where Lower)

Program Lamp SKUs Non-Program Lamp SKUs

Program State Program State

SKUs with Non- SKUs with Non-

Program State Net Pack Price Program State Net Pack Price
Retailer Match(es) Effect Match(es) Effect
Retailer 1 106 S0.41 169 $(0.09)
Retailer 2 15 $0.46 2 $0.00
Retailer 3 9 S0.18 6 $(0.83)
Retailer 4 169 $0.46 237 $0.07
Retailer 5 31 S0.78 368 < $(0.01)

CADMUS
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Considerations and Further Work

 We expected the base prices on the MOUs to equal the prices in the
non-Program State; however, MOU base prices were frequently higher

* Findings do not appear to result from problems with application of
discounts in-store

 Potential drivers include:

— Short-term promotions affecting the Non-Program State to a greater
extent than the Program State

— Interstate spillover

— Outdated base price data in MOUs
* Areas for further research

— Potential follow-up study in 2016

— Potential for studies in other jurisdictions

CADMUS
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Prices of Bulbs

What do the POS data and the data on Program and
Non-Program activity tell us about bulb Pricing?

19 IEPEC Long Beach 2015



POS: Price of bulbs-Comparing average
price does not lead to a clear picture of
program influence.

Average price of Average price of
Average price of LED|Average price of CFL Halogen Incandescent

Program |program Program |program |

$9.07 | $9.72

$6.71

IEPEC Long Beach 2015
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POS: Price of bulbs-The incremental cost of EE
bulbs in program states are usually lower.

LED Incremental Cost CFL Incremental Cost
CFL Halogen Incandescent LED Halogen Incandescent

Year m ProgramProgram
2009 $1.70
2010 $1.23
2011 $0.94
2012 $1.10
2013 51.63

~ % Informal
(3 Price
Scale

IEPEC Long Beach 2015
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Price Sources and Comparisons

Null hypothesis: equality within each row

Research Question Program State | Non-Program State
Observations Observations

Program and Program-Equivalent Lamps

Are discounts being applied

as expected? Discounted Price=  Shelf Price n/a

Are price impacts fully
explained by the program?

Base Price = IOPP Shelf Price

Non-Program and Non-Program-Equivalent Lamps

Are there non-program
effects to control for?

CADMUS
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Question 1:
Are discounts being applied as expected?

Observed lamp prices generally matched—or were
lower than—program contracts

Program SKUS in the Program State Average Difference
IOPP Higher than | from Contract Base
Retailer Count Contract Base-Price Pack Price
106

Retailer 1 10 (9%) $(0.08)
Retailer 2 15 1(7%) $(0.15)
Retailer 3 9 0 (0%) $(0.68)
Retailer 4 169 11 (7%) $(0.44)
Retailer 5 31 0 (0%) < $(0.01)

The price is right...

CADMUS
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Question 2:
Are price impacts fully explained by the program?

...but where is the price coming from?

Average Price

100.0% Average Price : _ Average Price
. Difference: Difference: Difference: Average Price
g0.0% |veragePrice $(0.62) 5(0.96) $(0.50) Difference:
Difference:
$(0.89)
60.0% $(0.47)
. 0
40.0%
20.0%
Retailer 1, Retailer 2, Retailer 3, Retailer 4, Retailer 5,
n=121 n=23 n==6 n=151 n=92

B % Higher Observed Price M % with Observed Price Equal to Contract Price % Lower Observed Price

MOU base price frequently exceeded the Non-Program
State program pack prices

CADMUS
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Question 3:
Are there non-program effects to control for?

Could all lamp prices in the Non-Program State be lower?

Program Lamp SKUs Non-Program Lamp SKUs
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%
0%
Retailer 1 Retailer 2 Retailer 3 Retailer 4 Retailer 5 Retailer 1 Retailer 2 Retailer 3 Retailer 4 Retailer 5

® % Higher Program State IOPP/Price
W % with Equal IOPPs/Prices The Program State IOPP

% Lower Program State IOPP/Price frequently exceeded the NOI’]-
Program State program lamp
prices

CADMUS
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EISA

What does the POS data and the Panel Study reveal
about consumers reaction to EISA?

26 IEPEC Long Beach 2015



POS: EISA-Market Share of bulb types
based on POS data

Year LED CFL Halogen Incandescent
2009 0.03% 16.41% 2.33% 81.23%
2010 0.04% 18.10% 2.11% 79.75%
2011 0.07% 20.36% 2.13% 77.44%
2012

(EISA100W) | 0.11% 20.59% 2.89% 76.42%
2013

(EISA75W) | 0.39% 16.05% 6.60% 76.97%

27
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Percentage Sold

POS: EISA-Market share by bulb type for program
and non-program.
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Breakdown of Bulb Types Sold from 2009-2013
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WHATREPLACED WHAT?
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o Linear fluorescents only replaced other linear fluorescents
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IMPACTOF STORAGE

Efficient to inefficient change outs

‘(\ ® 30% due to storage

> ° 50/ Inefficient to efficient changes outs
0 dueto storage

Enough bulbs to fill 30% of sockets!

@ 2in3 @ ]inz

“  storedbulbs “~ Installed from
storage

- 9% Stored bulbs installed
-m'- L Disposed of or given away
i 1%



Methodology

What steps were taken to get reliable results from the
work done Onsight?

31 IEPEC Long Beach 2015



METHODS

Long history
Attempted before
Consistency is key

Protocols and
standards

Care to reduce non-
response bias

Analysis of reactive
effects

20%

T0% 67% S
60%

50%

40%

30%

20%

10%

<1% <1%
0% L i

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

——CFLs —& Fluorescents —-LEDs —@~Incandescents + Halogen

Sample Sizes
2003-100  2005-232  2009-100  2012-151
2004 - 50 2007-206 2010-150  2013-150

High response and retention rates
High participant satisfaction

Oversample often overlooked groups

2014 - 261
2015 - 354

32
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Secret Tips That Will Change
Everything You Think You
Know About On-Sites

15
¥

“The quality of a survey is best
Judged not by its size, scope, or
prominence, but by how much
attention is given to [preventing,
measuring, and] dealing with the . e Dy

Standardization
Standardization and Simplification of Data Collection: Develop a series of
tools and reference materials to guide technicians through their on-sites and minimize data collection errors.

Communication

dardized data coll

G ication and Consideration with On-site
Technicians: Clear communication and flexibdity with
technicians, along with opportunities for feedback, create a
work environment in which technicians can thrive and collect
high-quality data; a happy technician leads 1o 3 better data
set.

Bectmruc Data Capture Forms: Customized data
3 Il ftware that enables the on-sites to be
completed on a tablet computer.
Comprehensive Project-Specific Handbook: A single-
source reference guide for all protocols, definitions, and
= data collection instrucbons used for the on-site project.

~, Access for Techs: Have a supervisor available
1 2 to the tech at all imes to answer calls, texts, or
L & emails reg g data, site, of scheduling

questions.

Flexible Scheduling: Allow for techs to block

1 3 off some days or times that they are not
available or would prefer not to work. Flexible
scheduling helps to avoid burout. The schedule
is updated in real time—when they sync, their

Site Schematics: A sketch of the site helps technicians
onent themselves, aids in QA/QC, and greatly enhances
== panel studies.

iled On-site P ls: Designed to guide

many important problems that technicians through the on-site, starting 2 soon as they

resources to traming vastly improves data quality and
substantially reduces error.

For Panel Studies—Leave a Mark: |dentfying a bulb,
HVAC system, appliance, or household electronic device
with a small mark or a sticker allows data to be

echedule & updated automatically.

for feedback on their expenences and any input
for next time around.

e f at' i the customer and directing them through the
can arise. ' o e ST Use Local Resources: mme
(Fe.rber et al 1980) ’: v, ‘a‘ entire process of the on-site. - A !l 4 S ights only W v
4 %,J-,.‘} Wi m Careful and Systematic Scheduling: Using mapping 4 L Additionally, local wed\s are famﬂ«arwmﬂne
T b i 7 software, scheduling on-sites that are geographicall area.
PN e VA ~ prodmate in order (0 provde techricians with suficient . Take Advantage of Foedback: Sokci feedback
= = e s . e B AN i e | fime to complete high-guality data collection. 1 5 during the project and adjust as needed Send
9 of s g e (e amd 2 & ' ; =7 out an evaluation survey at the end asking techs
e A e S

Independent Training: Three self-training tasks—a
1 store visit, a thorough review of the on-site protocols,
and a mock site visit.

compared over time.

Quality Control

M Tirne Quallty Control: Quality control measures allow for early identification of emrors or

and for any Y

1o be made to the protocols or technician staffing

2
= 2y1
Daily Data Checks: Techs sync data every night and i > °§ g
) every moming; NMR checks data promptly and follows wed § 2 -
- —— © explained || bappy & 4 ; .
up with clarification questions. ; n . L g!ﬁcient thlngsl | o
Revisits: Revisit sites from each tech in the first two b 'lce Ny 1 h g‘
’1 weeks after training. This allows for immediate correction 13 siwent ‘§f - pr - E\t{se 'yt ___;IEI‘
. - AEE0 Lt W —
. 8 and retraining for anything that may not meet standards & Sextperience “, 32 gggrea 'iE g g E
. ml wonderf
In-Person Training: Classroom and realworld Quality Checks: Call 2% of homes to ensure tat their b g Hvisit ks 5
=/ training in which each technician leads a full on-site '1 experience was smooth and the tech was polite and e like 3- .!.!':l
& \isit accompanied by a trainer. 4 L professional ‘B { (homngh

33
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Store Sampling Methodology

* Program State: random sample stratified on population
density to provide diverse cross-section

* Non-Program State: nearest-neighbor matching to provide
direct comparability
— Minimized Euclidian distance between z-scores:

— A charcs
_ X X _ N2
zZ = , in (z; — z;)

o \ =1

Characteristics:

— Population density within a 10-mile radius

— Median household incomes within a 10-mile radius
— 2012 presidential voting records at the county level
— Estimated store sizes (only where notable variation)

CADMUS
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Store Sampling Methodology
(continued)
* Excluded Non-Program State counties bordering
Program State to limit leakage, counties with
prohibitive driving times (opposite border)

Program State

Non-Program
State

o © o

e Seven of 12 Non-Program State stores turned
away field staff, and were substituted with the
next-nearest matches

CADMUS
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Lamps Comparisons

* |ncandescent and halogen A-lamps, standard and
specialty CFLs and LEDs

* Limited to same lamp SKUs found at same retailer in
both states, 86% of total collected

3,000

/7<\ 2,500
Retailer 1
2,000

2
/ S / \ 2 \ 7
. @© v o ©
Retailer 2 - o5 < 1,500
€3 % | ¢
= € 1,000
Retailer 3 ® ¥( )m o ) >
etailer g 7 R 2
o C o
Retailer 4 a 3

Program State Non-Program Total SKUs
Retailer 5 SKUs State SKUs

B Total SKUs Collected m Matched SKU Sample

CADMUS
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CADMUS

Senior Analyst, Energy Services Division

natalie.bodington@cadmusgroup.com

1426 Pearl Street, Suite 400
Boulder, CO 80304

Tel: 303.389.2511

n Facebook.com/CadmusGroup

ﬂ @CadmusGroup

E Linkedin.com/company/the-cadmus-group
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