NAVIGANT

ENERGY

2015 California Potential and Goals
Study =

Draft Results Presentation to DAWG & 4

March 17, 2015

©2015 Navigant Consulting, Inc.

DISPUTES & INVESTIGATIONS « ECONOMICS « FINANCIAL ADVISORY « MANAGEMENT CONSULTING



2015 California Potential and Goals Study

Content of Report

This presentation was prepared by Navigant Consulting, Inc. exclusively for the benefit and internal use
of the California Public Utilities Commission and/or its affiliates or subsidiaries. No part of it may be
circulated, quoted, or reproduced for distribution outside these organization(s) without prior written
approval from Navigant Consulting, Inc. The work presented in this report represents our best efforts and
judgments based on the information available at the time this report was prepared. Navigant Consulting,
Inc. is not responsible for the reader’s use of, or reliance upon, the report, nor any decisions based on the
report.

NAVIGANT CONSULTING, INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESSED
OR IMPLIED.

Readers of the report are advised that they assume all liabilities incurred by them, or third parties, as a
result of their reliance on the report, or the data, information, findings and opinions contained in the
report.

March 17, 2014

©2014 Navigant Consulting, Inc. All rights reserved. Navigant Consulting is not a certified public accounting firm and does not provide audit, attest, or public
accounting services. See navigantconsulting.com/licensing for a complete listing of private investigator licenses. Investment banking, private placement, merger,
acquisition and divestiture services offered through Navigant Capital Advisors, LLC., Member FINRA/SIPC.

NAVIGANT

ENERGY

©2015 Navigant Consulting, Inc. 1


http://www.navigantconsulting.com/licensing

2015 California Potential and Goals Study » Agenda
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2015 California Potential and Goals Study » Overview, Scope and Summary Results

Four primary uses of the 2015 and Beyond Potential Study correspond
to the four task descriptions that will be used throughout the project.

— Inform IOU goals

\

[» Task 1: Potential and Goals Study Update }
Topic of today’s meeting J

» Task 2: Additional Achievable Energy Efficiency (AAEE) Savings
Forecast

— Inform planning efforts of the CPUC, CEC, and CAISO

» Task 3: Energy Efficiency Targets for Greenhouse Gas Reductions
— How can IOU programs and energy efficiency can help meet AB32 goals?

» Task 4: Metrics to Support the Strategic Plan Update

— Support development of strategic plan by providing potential analysis
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2015 California Potential and Goals Study » Overview, Scope and Summary Results

This is one of multiple stages to the 2015 Potential and Goals Study;
Stage 1 was primarily focused on updating data inputs.

» Stage 1 incorporates the following data:

2015 DEER

2010-12 EM&YV studies

Measure Cost Study

CLASS/CSS Saturation Studies

IEPR Data: Retail Rates, Building Stock, and Energy Consumption Forecasts
New research on behavior and financing

CPUC vetted Industry Standard Practice Studies

Updated data on the street lighting market

Updated program cost data (non-incentive costs)

» The modeling methodology remains the same as the 2013 goals and potential study.

See the 2013 study report for more details. Available at:

http://www.cpuc.ca.gov/PUC/energy/Energy+Efficiency/Energy+Efficiency+Goalstand+Potential+

Studies.htm

» Stage 2 will consider additional data updates and methodology changes

NAVIGANT

©2015 Navigant Consulting, Inc. 4

ENERGY


http://www.cpuc.ca.gov/PUC/energy/Energy+Efficiency/Energy+Efficiency+Goals+and+Potential+Studies.htm

2015 California Potential and Goals Study » Overview, Scope and Summary Results
Data Update Mapping
10-12 Other CEC Title 10-12 .
DEER EM&V 24 Analysis [JERRAYCAG ISP Studies

Measure

Cost Study Res/Com bl Legend
Measures Building 10U Data SPUE
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Tech
Non-CPUC
Product
06-12 Historic 2015 IOU i
EM&V Program E— liix;lgzlst
Saving Filings
Other Non-
Behavior Incentive Output
Studies Costs
Behavior —“
10-12
EM&V
Other C&S ISSM
Financing Results Model
Studies Viewer
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2015 California Potential and Goals Study » Overview, Scope and Summary Results

The results we present today are for the Mid-Case Scenario; the Mid-
Case Scenario informs the goal setting process.

» The Mid Case scenario matches the same scenario assumptions used in the 2013 study
» We have not run the model or vetted the low or high case scenarios given the project
timeline constraints. Low and high model runs will be prepared to inform CEC
forecasting.
“ Low EE Penetration Mid EE Penetration High EE Penetration
Building Stock High Demand Case from 2014 IEPR Mid Case from 2014 IEPR Low Demand Case from 2014 IEPR
High Demand Case from 2014 IEPR Mid Case from 2014 IEPR Low Demand Case from 2014 [EPR
Avoided Costs High Demand Case from 2014 IEPR Mid Case from 2014 IEPR Low Demand Case from 2014 IEPR
“ Estimate minus 25% Best Estimate UES Estimate plus 25%
Estimate plus 20% Best Estimate Costs Estimate minus 20%
25% of incremental cost 50% of incremental cost Varies by market maturity
TRC Threshold 1 0.85 0.75
ET TRC Threshold 0.85 0.5 0.4
Best estimate minus 20% Best Estimate Best estimate plus 20%
Marketing Effect 1% 2% 3%
Word of Mouth Effect 39% 43% 47%
Implied Discount Rate (Non-Res) 20% 18% 14%
Implied Discount Rate (Res) 70% 63% 50%
C&S Policy View On-the-Books Initiatives Expected Initiatives Possible Initiatives
Code compliance No compliance enhancements Compliance enhancements Compliance enhancements
Title 24 Tiers Included 2005, 2008, 2013 2005, 2008, 2013, 2016 2005, 2008, 2013, 2016, 2019, 2022
Title 20 Tiers Included 2005, 2006, 2008, 2009, 2011 2005, 2006, 2008, 2009, 2011, 2013, 2016 2005, 2006, 2008, 2009, 2011, 2013, 2016
Already adopted and possible future
Federal Standards Included Already adopted Already adopted i 2 e ut
standards
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2015 California Potential and Goals Study » Overview, Scope and Summary Results

All IOUs: Technical, Economic, and Cumulative Market Potential — 2013

vs. 2015 Study (GWh)
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2015 California Potential and Goals Study » Overview, Scope and Summary Results

All IOUs: Technical, Economic, and Cumulative Market Potential — 2013
vs. 2015 Study (MM Therms)
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2015 California Potential and Goals Study » Overview, Scope and Summary Results

All IOUs: Incremental Market Potential as a Percent of Electric

©2015 Navigant Consulting, Inc. 9
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Streetlighting is not displayed for ease of viewing trends in other sectors; it averages at 5%. Behavior
programs savings are included, C&S program savings are excluded.
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2015 California Potential and Goals Study » Overview, Scope and Summary Results

All IOUs: Incremental Market Potential as a Percent of Natural Gas
Consumption
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Behavior programs savings are included, C&S program savings are excluded.
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2015 California Potential and Goals Study » Overview, Scope and Summary Results

Multiple draft deliverables are available to stakeholders for review in
addition to this slide deck.

» 2015 Potential and Goals Model (Analytica model file)

» 2015 Potential and Goals Results viewer (Excel spreadsheet)

» 2015 MICS — measure inputs to model, measure descriptions and
source documentation (Excel spreadsheet)

» AIMS market data and adjustment factors (Excel spreadsheet)

» Codes and Standards Impact Vectors (Excel spreadsheet)
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2015 California Potential and Goals Study » Agenda
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2015 California Potential and Goals Study » Model Overview

The Navigant team maintained the core Analytica modeling platform
from the 2013 study improving its operation.

»

»

All key features of the
2013 Model remain:

Bass diffusion adoption
algorithms

Variable sensitivity
analysis

IOU, sector, end use, and
measure level results

Flexibility for users to run
alternate scenarios

Users should download
and install the latest
version of Analytica’s free
player:
http://downloads.analyticaon

line.com/ana/Ana64Setup4 5

3.exe

©2015 Navigant Consulting, Inc.
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2015 California Energy Efficiency
Potential & Goals Study

Basic Inputs

Version 1

Advanced Scenario Inputs

NAVIGANT

Model Details

Model Settings
Met or Gross Savings [ Gross -~/

Interactive Effects [ ves -~/

Economic Inputs
Retail Price Forecast

Building Stock Forecast

Set Study Scenario

Study Scenario

Mid EE Penetration v |

Avoided Costs

Policy View

| Mid
| Mid

Expected

Programmatic Inputs
TRC Threshold
ET TRC Threshold

Incentive Level

Measure Filters

Measure-level Inputs

Measure UES Adjustment [
Measure Cost Adjustment

Measure Density Adjustm.

BestEsti... v|

BestEsti...

.| Bestesti.. v|

Financing Inputs
Financing

Loan Interest Rates

Key Assumptions & Input Data

OQutput

Measure

Applied Measure Data

Applied Building Stock by Sector
Retail Rates

Avoided Costs Nominal selectlOU (5 peru

Measure Classification

(% per unit energy)

(see descriptinn) mid‘

(various)

nit savings) Calc mid

10U Annual Savings (excludes C&S)
10U Cumulative Savings (excludes C&S)

10U Annual Savings by End Use

Technical Potential Savings

Economic Potential Savings

A
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2015 California Potential and Goals Study » Model Overview

Several model updates have been made to enhance user experience.

» Measure Filters
— Users can filter measures on four different categories (Building Types, Utility, Measure Name,

Vintage)
Basic Inputs
Model Settings r —
. r . - a’ Diagram - Measure Filters |i”ﬂ“£|
Metor Gross Savings | Gross bl | CA_PGT_Model_2015_Beyond_V1.81.ana » Model Interface ® Measure Filters » ;
Interactive Effects [ Yes = P Edit Table - Filter2 Selections [ = || = |[ 22 |
_ _ Measure Filter Z7 | Edit Table of Filter2 Selections
Set Study Scenario g vse'emed Index? ¥ |
Select the Category Select the Elements . [ - |
[ ] First filter [ P " ; .
Study Scenario Mid EE Penetration v Building Types i Edit Table
_ _ . . 4 PG&E 0
Second filter Utility - Edit Table — 1
Third filf; [ ! " scG 1
? e None h Edit Table | —— 3
Fourth fitter " None -] ° - .
-Edlt Table =
4 r
Measure Filters
|

» Model Size and minimum RAM requirements
— Model file size reduced by a factor of 16 (now 56 MB; 2 MB when zipped)
— Model requires a 64 bit Windows OS with minimum 4 GB of RAM.

— Mode includes new functionality to reduce memory usage when running multiple sectors.
However, this can increase run times. It is recommended to run the model one sector at a time to

keep memory usage low while allowing for reasonable run times.
NAVIGANT
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2015 California Potential and Goals Study » Model O

The Navigant team developed a results viewer to help stakeholders
review results for the mid-case without having to run the model.

\ - CPUC Potential Goals and Targets
N / v | (—1 A N T DATA VISUALIZATION TOOL

Public DRAFT 3-16-15

California Public
Utilities Commission

DISCLAIMER:

report, nor any decisions based on the repart.

MAVIGANT CORSULTING, INC. MAKES MO REFRESEMTATIONS OF WARFRAMNTIES, EXFRESSED OF IMFLIED.

document.

This document was prepared by Mavigant Consulting, Inc. exclusively for the benefit and internal use of the California Public Utilities Commission andior its affiliates or subsidiaries. The work, presented in this
report represents our best efforts and judgments based on the information available at the time this report was prepared. Mavigant Consulting, In. is not responsible for the reader’s use of, or reliance upon, the

Uszers of this document are advised that they assume all liabilities incarred by them, or third parties, as a result of their reliance on the report, or the data, information, findings and opinions contained in the

Financing impact.
Below is a brief description of the seyeral tabs contained in the Data Yisualization Tool, Followed by general instructions for the basic use of the Tool,

w A RMIMG: Deleting or Renaming any tabs, rows, columns ar cells could alter the data leading to inaceurate visualization dashboards.

The CRUC Fatential Goals and Targets Data YWisualization Tool provides the user several visualization dashboards that can be used to draw inferences of the zavings potential data generated by the Model.
Additionally, it allows the user to manipulate and analyze the data at different levels of granularity - Statewide potentials, Potential by User-Category Type, Behavior and Codes & Standards potential, and

TABS IN THE DATA VISUALIZATION TOOL

fFara Xeg This tab provides a brief descriptiin of key data fields used in this toal

_Foeh Feon ang Marder Potoniial Thiz tab prowides the statewide technical, economic and market potential for 2013 and beyond in Gwh, MW and MM Therms

A Potential This tab shows the market potential for each of the four 1I0U's - PGEE, SCE, SCG and S0OGE in Gwh, MW and MMTherms

bazed on their needs through filkers such as Service Territony, Building Type, Sector ehe.

This tab provides the user the ability ko visualize the Incremental Market Potential data by End Use Categories. | also allows the user bo manipulate the data

| Percent Fapings fFashbioard Thiz tab shows the incremental market potential as a percent of CEC sales data

CkS and Bedavicr fashhvard

3 Welcome & Instructions | e =R Tech, Econ and Market Potential IOU Potential

This tab shows the Codes and Standards, and Behavior patential for all four IDU's. It alzo allows the user to manipulate the data based on their needs through

Use Category Dashboard

©2015 Navigant Consulting, Inc. 15
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2015 California Potential and Goals Study » Model Overview

The results viewer is structured with multiple tabs to view summary
results as well as detailed model outputs.

Data Key

Technical, Economic and
Market Potential

IOU Potential
Use Category Dashboard

Percent Savings Dashboard

C&S and Behavior Dashboard

Financing Dashboard

CEC Sales Data

Incremental Market
Potential

Technical Potential

Economic Potential

Cumulative Market
Potential

Results Viewing Detailed Model Outputs

Incremental Codes
and Standards

Cumulative Codes
and Standards

Behavior

Incremental Market
Potential Financing

Cumulative Market
Potential Financing

©2015 Navigant Consulting, Inc.
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2015 California Potential and Goals Study » Model Overview

Several tabs focus on high level data (i.e. technical, economic, and
cumulative market potential).

Technical, Economic and Market Potential and Statewide Technical, Economic and Market Potential as a % of CEC Sales
Note: Graphs exclude behavior programs, impacts of financing, and IOU Cé&5 advocacy programs.

The Following riswalizations are the techuical, cconomic and market The Following rizmalizations are the techuical, cconomic and market potestials as
potestials. a percent of CEC sales.
Technical, Economic and Market Potential [Gwh] Techmical. Economic and Market Potential 3z 3 percent of sales [GWh])

UrarInput Filtars

s

Eelect Servize Terrivary all

zoi3] zeta] zes| zeae] 2eav] zeas] 2eas] zeze] zean] zezz] zeaz] zeza
53,517 eo,3i1] Sa07sl  eoaes] endaz] seess] serad] seee] sevee| sesze| sessi seass
sig6E]  Sdete] s3szo s5azo] seved| asads] aszze] 4e31s| sema] sogsa] s0zas| s0e7
weztg]  45ez]  esze]  saed]  nees| tzszz| teets] qzams] tzgoe] 14.340] 15530 16304

CEC Salsr Data

[ ze1z] zena] z2e15] zeas| zeav] zear| zeis] zeze| 2e21] zez2z[ zez3]| ze24|
| CEC Sales Data [ wwoon] tr0ms] tsz ] us e sezen] teszes] 1e0pns] texnzie] a5 7ed] 1am.00e] 200316 z0z.aeq]

10,00 ¥ Salerx

a3 14 215 e 2017 | 201%| 2013 21| 2022| ZeZI| Zezd4
Tachuical Patantial 2330 EER 24| ErAy e I LA L I L L B 2611
EE.5] 02K 9.5 0.4z 305K 2e x| 2EEx|  2EEx|  EBKK|  EREK 2.1 Z5.2x|

1.2 25 X2 B4z X P BT X3 &) T T2 X #.4:)

—T retal Emrore Potartis]  s—Ceseiets st B

Technical, Ecomomic and Market Potential (M m Therms)

HH Tharmr yraph

i3 Zoid 2815 Zaid 20T | ZeiE| Z281%( Z8Z8| Z821| 2822 | ZeZF | ZdZd

Tochnical Putential s 3Tt re]  ees]  eame] emes] eavdl eave] ezad] raws] e s
wo3]  meos]  zgee] eew|  mame|  ease]  were]  asd]  zzoe]  eEed] ez
Cumulative Harkst Put 24 74 113 143 134 EIEE EEEE I 441

CEC Salsr Data

structions Data Key Tech, Econ and Market Potential 10U Potential Use Category Dashboard Percent Savings Dashboard C&S5 and Behavior Dash

3

3 Welcome &

Technical, Economic and
Market Potential

NAVIGANT
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2015 California Potential and Goals Study » Model Overview

The Use Category Dashboard tab allows more than 300 different views
of the results in a single graph based on user selections.

lData Visualization by Use-Type Category

Incremental Market Potential For All territories, in [All) Building Typels), for [All] sector(s) - (GYWh]

Auto-updated
visualization window

G‘\‘.....
B E B B EE B BB

[u]
2013 014 2015 2 017 2ME panpl] 2020 ezl 2072 i i e}
Year
m Lighting AppPlug m EldgEnr mHYAC w EHW m WhalElg m ProcBafng
m ¥zchDir m ProcHaat m Service m FoodSery mComPefg mOikGasFutrac m Sl

Mote: Graphs cxclude behavior programs, impacts of financing, and 12U C&E advocacy programs.

User Input Filters

Fervice Territory  [All] = | Pleaze select the Service Territory you wish bo visualize. IF you wish to see the statewide potential, select All 1 b
Favings Gh'h T Please select the Zavings Type you wish to visualize. Please be aware that selecting All will provide inaccurate data. _ User CUStomlza le
Eilding Type (] = | Please select the Building Types wou wish ta vizualize. IF you wizh to see all building types, select All Filters

Emerging Tech (] = | Pleaze select if you would like ta vizualize Emerging Technalogies only. IF pou wizh to see all technologies, select All

Feckor Al = | Pleaze select the Fector wou wizh to vizualize. IF wou wizh bo zes all zeckors, zelect All

U=z Category |~

Yalues Lighting AppPlug BldgEsr HYAC SHY wholeBlg ProcRefrig MackDr ProcHeat Serrice FoodSerr ComBefrig DilGazExtract  Stl Grand Total
2013 §31.3 11.2 3.3 1605 30 132.5 207 146.4 21 215 3.6 24.5 11 30 1571.3
2014 8134 125.2 1ns 1132 4.0 1437 20.3 146.5 21 233 3.3 24.0 4.0 42.5 1620.0
2015 G326 121.2 145 12 135.0 1.0 146.5 21 233 4.3 264 1235 45.3 15861
Welcome & Instructions Data Key Tech, Econ and Market Pote tial 10U Potential Use Category Dashboard Percent Savings Dashboard

Auto-updated data
table NAVIGANT
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2015 California Potential and Goals Study » Model Overview

Measure level savings from the model is also available to query in
database format.

Service Territory Savings

FGHE
FGHE
FGLE
FGLE
FGHE
PGHE
PGHE
PGHE
PGHE
FGHE
FGLE
FGLE
FGHE
FGHE
PGHE
PGHE
PGHE
PGHE
FGHE
FGLE
FGLE
FGHE
FGHE
PGHE
PGHE
PGHE
FGHE
FGHE
FGLE
FGLE
FGHE
PGHE
PGHE
PGHE
PGHE
FGHE

(=Tt

Gwh
Gwh
Gwh
Gwh
Gwh
Gwh
Gwh
Gk
Gk
Gwh
Gwh
Gwh
Gwh
Gwh
Gwh
Gwh
Gk
Gw'h
Gwh
Gwh
Gwh
Gwh
Gwh
Gwh
Gk
Gk
Gwh
Gwh
Gwh
Gwh
Gwh
Gwh
Gwh
Gk
Gk
Gwh

L

4 (I CEC Sales Data

Sector
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fezidential
Fezidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Residential
Fezidential
Rezidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fezidential
Fezidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fiesidential
Fezidential
Fezidential

Fiesidential
=) 1

Building Type Use Category Emerging Tech Measure 2013 2014 2015 2016 2007 2018 2019
Fie= - Fulti Family AppFlug Yes AppPlug - Clothes washer [Electric] - Emerging 0.04 0.0s 0.04 0.0% 0.08 0.0 o0.o7
Fie= - Fulti Family AppFlug Yes AppPlug - Clothes washer [Gas] - Emerging -0.m 0.0z -0.01 -0.m -0.0z -002 -0.0z2
Fies - Multi Family AppFlug es AppFlug - Dishwazher (Electric] - Emerging 0.00 0.00 0o 0.01 0.m 0o 0.01
Fies - Multi Family AppFlug es AppFlug - HF Clothes Dryer - Emerging 0.00 0.00 0.00 0.00 0.08 013 021
Fies - MWulti Family AppFlug es AppFlug - Smart Strip Home Office - Emerging 0.23 0.24 0.z7 0.23 0.3 0.3z 032
Fies - Multi Family AppFlug Yes AppPlug - Smart Strip Home Theater - Emerging 0.24 0.25 0.23 0.30 0.32 0.33 033
Fies - Multi Family AppFlug Mo AppPlug - Clothes 'Washer [Electric) 0.26 0.28 015 015 015 010 010
Fie= - Multi Family AppFlug 4=} AppPlug - Clothes washer [Gas) -0.38 -0.39 -0.20 -0.20 020 014 -0.14
Fie= - Multi Family AppFlug 4=} AppPlug - Computer Maonitor 014 014 014 013 03 013 01z
Fie= - Fulti Family AppFlug ko AppPlug - Desktop Computer [FRes - ES Plus) 000 o.o0 013 018 0.24 nza 035
Fies - Multi Family AppFlug ko AppFlug - Desktop Computer [Res - ES) 000 o.o0 0n.oo 0.0n 0.28 030 024
Fies - Multi Family AppFlug Mo AppFlug - Dishwazher (Electric) 0.00 0.00 0.00 000 0.00 0.00 0.0
Fies - MWulti Family AppFlug Mo AppFlug - Recycle Refrigerator 0.75 0.75 0.a7 033 104 117 121
Fies - MWulti Family AppFlug Mo AppFlug - Self-Contained Refrigerator 0.21 0.23 0.00 0.00 0.00 0.00 0.00
Fies - Multi Family EldgEnw Mo EldgErw - Attic Batt Insulation 017 016 015 0.14 013 A ] 004
Fies - Multi Family EldgErw ko EldgEny - W all Spray On Insulation 0.00 0.00 n.o0 0.0n 0.00 n.o0 0.on
Fie= - Multi Family EldgEr 4=} BEldgEr - wWindow Film 000 0.00 0.o0 0.0n 0.00 0.o0 0.on
Fie= - ulti Family HvwALC ko HVAL - SEER Rated Split System AC [SEEFR 15) 000 0m 0.o0 0.0n 0.00 0.o0 0.on
Fie= - Fulti Family Lighting Yes Lighting - LED) Lamp [E-asic High - Indoor] - Emeerging 000 o.o0 0. o.m ooz 0. 0oz
Fies - Multi Family Lighting es Lighting - LED Lamp [E-asic High - Outdoor] - Emerging 0.00 0.00 0.00 000 0.00 0.00 0.0
Fies - Multi Family Lighting es Lighting - LED Lamp [Basic Low - Indoor] - Emerging 0.0 0.0z 0.05 009 015 0.04 07
Fies - MWulti Family Lighting es Lighting - LED Lamp [Basic Low - Outdoor] - Emerging 0.00 0.00 0.0l 0.0z 0.0z 0.0l 0.01
Fies - MWulti Family Lighting es Lighting - LED Lamp [Reflector - Indoor] - Emerging 0.00 0.0z 0.0% 0.06 010 0.14 017
Fies - Multi Family Lighting Yes Lighting - LED Lamp [Reflector - Qutdoor) - Emerging 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fiex= - Multi Family Lighting RiH Lighting - LEDO Lamp [Specialty - Indaor] - Emerging 0oz 0.0z nor 013 021 nzg 032
Fie= - Multi Family Lighting es Lighting - LEDI Lamp [Specialty - Dutdaor] - Emeerging 000 0.00 0.o0 0.0n 0.00 0. 0.
Fie= - Fulti Family Lighting Yes Lighting - LED Plug-In Indoor Figture - Emerging o008 015 015 015 015 0. o.m
Fie= - Fulti Family Lighting Yes Lighting - LED Plug-In Cutdoor Fisture - Emerging 0o o.o0 0. o.m ooz 0n.oo 0.on
Fies - Multi Family Lighting Mo Lighting - Compact Fluorescent Figture [Indoor] 0.08 o o 0.1 o 0.00 0.0
Fies - Multi Family Lighting Mo Lighting - Compact Fluorescent Figure [Outdoor) 0.04 0.02 0.07 007 0.07 0.00 000
Fies - MWulti Family Lighting Mo Lighting - Compact Fluorescent Lamp (Basic High - Indoor) 24 206 176 153 135 0.00 0.00
Fies - Multi Family Lighting Mo Lighting - Compact Fluorescent Lamp (Basic High - Outdoor) 032 0.2 013 0.1 o7 0.00 0.00
Fies - Multi Family Lighting Mo Lighting - Compact Fluorescent Lamp [Basic Low - Indoar) 474 426 399 360 alr 0.00 0.00
Fie= - Multi Family Lighting 4=} Lighting - Compact Fluorescent Lamp [Brasic Low - Outdoor) 0.EE 052 0581 047 0.4z 0.o0 0.on
Fie= - Multi Family Lighting 4=} Lighting - Compact Fluorescent Lamp [Feflectar - Indoor) 041 058 0.Eg 0r7 0.a3 0.86 084
Fie= - Fulti Family Lighting ko Lighting - Compact Fluorescent Lamp [Feflector - Outdoor] 0o ooz 0oz ooz ooz 0oz 0oz
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2015 California Potential and Goals Study » Agenda

1 » Overview, Scope and Summary Results

2 » Model Overview

3 » Results Overview

4 » Input Sources: Global Inputs

5 » Input Sources: Residential/Commercial Measures
6 » Agriculture, Industrial, Mining and Street lighting
7 » Codes and Standards

8 » Emerging Technologies

9 » Whole Building Packages

10 » Financing

11 » Behavior Programs
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2015 California Potential and Goals Study » Results Overview

All IOUs: Incremental Market Potential from all Program Types (GWh)
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2015 California Potential and Goals Study » Results Overview

All IOUs: Incremental Market Potential from all Program Types (MM
Therms)
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2015 California Potential and Goals Study » Results Overview

All IOUs: Residential Incremental Market Potential (GWh)
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2015 California Potential and Goals Study » Results Overview

All IOUs: Residential Incremental Market Potential (MM Therms)
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2015 California Potential and Goals Study » Results Overview

All IOUs: Commercial Incremental Market Potential (GWh)
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2015 California Potential and Goals Study » Results Overview

All IOUs: Commercial Incremental Market Potential (MM Therms)
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2015 California Potential and Goals Study » Results Overview

All IOUs: AIMS Incremental Market Potential (GWh)
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2015 California Potential and Goals Study » Results Overview

All IOUs: AIMS Incremental Market Potential (MM Therms)
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2015 California Potential and Goals Study » Agenda
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2015 California Potential and Goals Study » Global Inputs

Global inputs are inputs that are not specific to any measure but rather
apply to market segments or sectors.

» Updated Global Inputs :

(High, Medium, and Low Demand Scenarios updated where applicable)
— Building Stocks & Weights

o Utilized Service Territory to Planning Area ratios from CEC
— Program Non-Incentive Costs
— Calibration Data
— Retail Energy Rates ($/kWh, $/therm)
— Energy Sales Forecasts (kWh, Therms by sector and utility)

» Unchanged from 2013 Study:

— Avoided costs

» Data Sources for 2015 and Beyond Study updates

— CEC. 2014 Integrated Energy Policy Report (IEPR) Update. Adopted Feb. 2015.
o http://www.energy.ca.gov/2014 energypolicy/documents/

o Utilized for: Building Stocks, Retail Rates, Sales Forecasts

— CPUC. EE Program Tracking Database. Accessed: November 2014
o Utilized for: Calibration Data

— 20151I0U Planning Submissions. IOU-2015-Filing-Review-4-17-204.xIsm. Accessed: March 2015.
o ftp://ftp.deeresources.com/E3CostEffectivenessCalculators/201510 Usubmissions/

o Utilized for: Program Non-Incentive Costs

NAVIGANT
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2015 California Potential and Goals Study » Global Inputs

Program Non-Incentive costs were reviewed and updated.

» Utilized 2015 IOU Compliance Filings

— Most indicative of projected non-incentive costs for 2015 and beyond

» Includes Marketing/Outreach and Implementation (Customer Service) costs in addition
to the designated Administration costs.

— Implementation (Cust. Serv.) constitutesmore than half of portfolio wide non-incentive costs in
many IOU programs

» State and Local Gov. Partnerships are excluded

» A weighted average of non-incentive costs of Ag and Ind was applied to the all of AIMS

Non-Incentive Cost Summary — 2015 Compliance Filings
Includes: Admin, M&O, and Implementation (Cust. Service)

- $/kWh Saved $/Therm Saved

PG&E $0.164 $0.147 $0.095 $3.879 $3.393 $1.637
SCE $0.141 $0.166 $0.216 NA NA NA
SCG NA NA NA $6.580 $9.536 $13.063

SDG&E $0.201 $0.095 $0.234 $5.627 $2.262 $7.710
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2015 California Potential and Goals Study » Global Inputs

The model is calibrated using historic program activity.

» Calibration inputs are the gross evaluated program achievements from 2006-2012.
» Compliance Filings and 2013 Reported Savings are used for benchmarking purposes

» 2006-2009 numbers remained the same from the 2013 PGT Study

» Updated 2010-2012 calibration data to Ex-Post Gross program savings as reported in the
CPUC’s Program Tracking database

— 2013 PGT Study was based on Ex-Ante savings

o The 2010-2012 program cycle was not fully reported or evaluated when calibration data was pulled for the 2013
PGT Study

— Database last accessed November 2014
— Ex-Post Gross Savings

2010-2012 Portfolio Gross Ex-Post Program Savings (GWh and MMTherms)

Energy Savings Gas Savings
(GWh) (MM Therms)

= [ on | w | on

PG&E 1,743.7 1,249.7 -19.3 23.1
SCE 2,312.4 1,235.1 NA NA
SCG NA NA 244 30.1

SDG&E 308.3 300.6 -0.6 7.0
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2015 California Potential and Goals Study » Agenda
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2015 California Potential and Goals Study » Residential and Commercial Measure Updates

Using the 2013 Study as its foundation, the 2015 Study relied on several
key data sources for measure updates, including DEER updates.

Source Last Accessed Relevant Data

DEER2014 February 2015 Weathgr-sensﬁwe measure energy use; Lighting HVAC
Code Update interactive effects

Code updates for:
» Split and Packaged AC Equipment
February 2015  « Small Gas and Electric Storage Water Heaters
» Small Gas and Electric Instantaneous Water Heaters
» Gas Furnaces

DEER2015
Code Update

* DEER data was accessed with assistance from James J. Hirsch & Associates
through the SQL database portal.

NAVIGANT
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2015 California Potential and Goals Study » Residential and Commercial Measure Updates

The 2015 Study also used data from several key studies published after
the completion of the 2013 Study.

Author

DNV GL

DNV GL

DNV GL

ltron, Inc.

ltron, Inc.

ltron, Inc.

Study Title

Appliance Recycling Program Impact Evaluation

California Upstream and Residential Lighting
Impact Evaluation Final Report

Residential On-site Study: California Lighting and
Appliance Saturation Survey (CLASS 2012)

2010-2012 WOO017 Ex Ante Measure Cost Study
Final Report

California Commercial Saturation Survey

Nonresidential Downstream Lighting Impact
Evaluation Report

Publication

Date

October 2014

August 2014

November 2014

May 2014

August 2014

August 2014

Relevant Data

Unit energy savings for
refrigerator recycling measure

Residential lighting HOU and
wattage distributions

Residential density data

Full measure cost data

Commercial density data and
wattage distributions

Commercial lighting HOU

* This list represents only those studies used in the 2015 Study that were not

available during the 2013 Study. Several other sources were used in the 2013 Study.

©2015 Navigant Consulting, Inc. 35

NAVIGANT

ENERGY



2015 California Potential and Goals Study » Residential and Commercial Measure Updates

Navigant has provided an Excel workbook with line-level detail for the
measures used in the 2015 Study.

» The workbook contains three tabs:

1. Field Definitions: The tab includes a list of the data fields included in the
MICS Master Build with a brief description of the data.

2. Measure Update Data Sources: This tab includes a table of the unique
measures by sector and fuel type in the MICS Master Build. The table
shows the Efficient Case, Base Case, and Code Case for each measure, as
well as the relevant data sources used in the 2015 Study update.

3. MICS Master Build: This tab includes the complete line-level detail for all
sectors included in the 2015 Study model.
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2015 California Potential and Goals Study » Residential and Commercial Measure Updates

Screenshot of the Field Definitions tab.

A B -

Field Name Description

Measure D Unigue Mode! Measure [deniiier

Measurs Mame Name of the measure in model

1o Applicable Uiy
| secor |appicable Market Sector (Res, Com, Ind, Ag, Mining, Streefights)

Fuel Type Appiicable Fuel Type (Elec or Gas)

Efficiency Measure Efficient Measure Descripon

Base Case Descripion Base Measure Descripion

Code Descripion Code Measure descripion

Use Category Lse Categonies describe how or where technologies are used

Use SubCategory Lse Sub-Cateqories describe in more detall how or where fechnologies are used

Technology Group All Technology Types are assodaied with a high-level Technology Group consisient with the 0.98 5PTdb speciiicalions where applicable

Technology Type Technology types are based on common parameiers used io define the technology consisient with the 0.98 SPTdb spediicalions where applicable

Technology SubType Detaled descripion of Technologies within a Tech Group and SubType Pair where applicatle

Iz Replace on Burnout |denffies if a measure is a replace on burnout applicagon

Is Emerging Technology |denffies if a measure is an Emerging Technology

I= HIM |dendfies if a measure is a High Impact Measure

Netio Gross Facior The Met-io-Gross facior applied o savings values 1o asses nel savings consisient with the 0.98 SPTdb spedificalions

NTGID SPTdb Met#o-Gross Facior |D consisient with the 0.95 SPTdb specifications where applicable

Measure Market Infroducion Year Year that the measure becomes available i the market (if applicable) - Generally for emerging echnologies

Technology Applicability The applicable porfion of the fofal populasion for which the fechnology can be installed

Compedion Group |dendfier for measures that compete for a muually exclusive insiallason.

Unis The common units of measurement ior savings, cosis and densiles

Buiding Type Code Modeling code for the applicable building type consistent with the 0.93 SPTdb spetificaions

Buiding Type Descripon Detailed building type descripion consisient with the 0.93 SPTdb specificagons

Buiding Viniage Appiicable bullding vintage (Mew or Exizing buildings) -

3 Field Definitions | Measure Update Data Sources MICS Master BulSeey BEERNE r

M -——F—+ 100%
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2015 California Potential and Goals Study » Residential and Commercial Measure Updates

Screenshot of the Measure Update Data Sources tab.

A

1 | Sectc-T IMeasure Name

- | Savings Source

c

F

- | Density Source | ~ | Efficiency Measure

- | Base Case Descrip

81 [COM

82 |COM

83 |COM
84 [COM

85 [COM

85 (COM

87 [COM

READY

» Field Definitions

HVAC - SEER Rated Spiit Sysiem HP (SEER 14)

HVAC - SEER Raied Spit Sysiem HP (SEER 15)

HVAC - Thermosiat
Lighing - Cold Cathode Lamp

Lighting - Compact Fluorescent Fixiure (Indoor)

20156 DEER

2015 DEER

2013 Study

2013 Study

Mavigant calculafions,
California Commercial
Saturafion Survey
(2014), DEER 2015
Mavigant calculadons;
California Commercial

Lighting - Compact Fluorescent Lamp (Basic High - Indoor)| Saluralion Survey

Mavigant calculalions;
C-aliiornia Commerdal

Lighting - Compact Fluorescent Lamp (Basic Low - Indoor) | Saluralion Survey

Measure Update Data Sources

FILTER MODE 5

D E
= | Cost Source

2010-2012 WOOT Ex
Anie Measure Cost Study
Final Report 2015 DEER
2010-2012 WOOT Ex
Anie Measure Cost Sudy
Final Report 2015 DEER
2013 Study 2015 DEER
2013 Study 2013 Sudy
2010-2012 WOOT Ex
Ante Measure Cost Study | Saturafion Survey
Final Report (2014)
2010-2012 WOOT Ex
Anie Measure Cost Study  Saturafon Survey
Final Report (2014)
2010-2012 WOOT Ex
Anie Measure Cost Siudy | Saturalon Survey
Final Report (2014)

MICS Master BulSCy IR

Spiit SEER-Rated Heat Pump - Average  Spiit SEER-Rated He

SEER = 14.17, Average COP = 3.66

Split HF SEER = 15.0 (< 65 kBuh), EER
=12.5, HSPF = 9.00, COP = 3.96

Themosiat replacement

Cold cathode lamp JW

California Commercial Indoor CFL Fixiure (Any Shape Lamp) -
Average Total Fixture Wats = 36.84,
Average Tolal Fixture CFL Ralo = 0353
California Commercial Indoor CFL Lamp (Screw-In >= 25W) -
Average Lamp Wats = 36.95, Average
Lamp CFL Rafio = 0.357

Caliiornia Commerdial Indoor CFL Lamp (Screw-In < 25W) -
Average Lamp Wats = 1§.23, Average
Lamp CFL Rafio = 0.357

Exit fixture; 2 Wat LED lamps (2), Total
fixure Wass = 4; Average Lamp Watage = fure Wass = 40, Ex

13

Spit SEER-Raked He
13

One-siage non-prog
Incandescent lamp 1

Indoor Incandescent
Lamp) - Average Lai
Average Total Fixiur
Indoor Incandescent
25W) - Average Lan
Average Lamp CFL
Indoor Incandescent
25W) - Average Lan
Average Lamp CFL

Exit fixture: 7 Wat CF
fixiure Watts = 10, Ex
lamps (2), Total fxiur
fixture: 20 Wat Incan

4

FH M -—— 33—+ 100%
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2015 California Potential and Goals Study » Residential and Commercial Measure Updates

First screenshot of the MICS Master Build.

A B c D E F G H | J K -
Meas1 * | Measure Name -T|10U |~ |Seciol ~ | Fuel 1 | Eficiency Measu| ~ | Base Case Dest ~ | Code Descripior ~ | Use O ~ | Use SubCateg ~ | Technology G| ™
27817 |M-048  HVAC - SEER Rafed Package Reofiop HP (SEER 15) PGE COM | Eedric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCoal dxHP_equip
77818 M-048  HVAC - SEER Rafed Package Roofiop HP (SEER 15) PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HesiCool dxHP_equip
27813 M-048  HVAC - SEER Rafed Package Roofop HP (SEER 15) PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCool dxHP_equip
27820 M-048  HVAC - SEER Rafed Package Roofop HP (SEER 15) PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HesiCool dxHP_equip
77821|M-048  HVAC - SEER Rafed Package Roofop HP (SEER 15) PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HesiCoal dxHP_equip
77822 M-048  HVAC - SEER Rated Package Reofop HP (SEER 15) PGE COM  Elecric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HesiCoal dxHP_equip
27823|M-048 | HVAC - SEER Raied Package Roofop HP (SEER 158) PGE COM Eleciic | Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCool dxHP_equip
27624 M-048  HVAC - SEER Raied Package Roofiop HF (SEER 15) PGE COM  Eedric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCool dxHP_equip
27825\ M-048  HVAC - SEER Raied Package Roofiop HF (SEER 15) PGE COM  Eedric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCoal dxHP_equip
27826 M-048  HVAC - SEER Rated Package Roofiop HF (SEER 15) PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCool dxHP_equip
27827 |M-048  HVAC - SEER Rated Package Roofiop HF (SEER 15) PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCoal dxHP_equip
2728\ M-048  HVAC - SEER Rated Package Reofiop HF (SEER 15} PGE COM  Eedric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCoal dxHP_equip
27829 M-048  HVAC - SEER Rafed Package Reofiop HP (SEER 15) PGE COM | Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCoal dxHP_equip
27830 M-048  HVAC - SEER Rated Package Reofiop HP (SEER 15) PGE COM | Eledric | Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCool dxHP_equip
ﬂ&SiIM-ME HVAC - SEER Rated Package Focfiop HP (SEER 15) PGE COM Eledric |qu HP SEER = 15._|Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCool dxHP_equip
27832|M-048  HVAC - SEER Rafed Package Roofop HP (SEER 15) PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HesiCool dxHP_equip
27833|M-048  HVAC - SEER Rafed Package Roofop HP (SEER 15} PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HesiCool dxHP_equip
77834 |M-048  HVAC - SEER Rafed Package Roofop HP (SEER 15) PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HesiCoal dxHP_equip
27835|M-048  HVAC - SEER Rated Package Reofop HP (SEER 15} PGE COM  Elecric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HesiCoal dxHP_equip
27836 |M-048 | HVAC - SEER Raied Package Roofop HP (SEER 158) PGE COM Eleciic | Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCool dxHP_equip
27837|M-048  HVAC - SEER Raied Package Roofiop HF (SEER 15} PGE COM  Eedric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCool dxHP_equip
27838 M-048  HVAC - SEER Raied Package Roofiop HF (SEER 15} PGE COM  Eedric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCoal dxHP_equip
27833 M-048  HVAC - SEER Rated Package Roofiop HF (SEER 15) PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCool dxHP_equip
2740 M-048  HVAC - SEER Rated Package Roofiop HF (SEER 15) PGE COM  Eledric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCoal dxHP_equip
Z7e41|M-048  HVAC - SEER Rated Package Reofiop HF (SEER 15) PGE COM  Eedric |Pkg HP SEER = 15. Packaged SEER-Ra Packaged SEER-RaHVAC  HeaiCoal dxHP_equip -
3 Field Definitions Measure Update Data Sources MICS MasterBu ... (¥ @ [« »

READY 912 OF 94115 RECORDS FOUND

iz

M -—F—+ 100%
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2015 California Potential and Goals Study » Residential and Commercial Measure Updates

Second screenshot of the MICS Master Build.

W

1 | Buildir ~ | Buildin ~ | Buildin ~

27817 OF S
27818 RFF
27819 RSD
27820 RT3
27821 RTL
27822 RTS
27623 NRS
27824 | OFL
27825 OF 5
27826 | SCN
27627 | ASM
27828 | ECC
27823 | EPR.
27830 | ERC
27831 ESE
27832| ASM
27833 ECC
27834 | EPR
27835 ERC
27836 | ESE
27837 EUN
27838 | GRO
27839 HSP
27840 HTL
27841 |[MTL

]

READY

X Y

OFFICE - Exisiing
RESTAL Exising
RESTAU Existng
RETAIL - Existing
RETAIL - Exisiing
RETAIL - Exising
HEALTH Exising
OFFICE - Existing
OFFICE - Exisiing
STORAG Mew

ASSEMB Exising
EDUCAT Exisiing
EDUCAT Exisiing
EDUCAT Exisiing
EDUCAT Exising
ASSEMB Exising
EDUCAT Exisiing
EDUCAT Exisiing
EDUCAT Exising
EDUCAT Existng
EDUCAT Exisiing
GROCEF Exising
HEALTH/ Existing
LODGING Exisng
LODGING Existing

Field Definitions

FILTER MODE 35

Pttt vl

oo o oo

£ AA AB AC AD AE AF AG AH Al Ad AK AL AM AN ]
Chmai = | Cimai ~ | Implen ~ | Measy ~ | Numbx ~ | Scalin ~ 2013 £ = | 2013 £ ~ | Total K ~ | Densi ~ | EE Consur) ~ | Base Cong ~ | Code Con{ ~ |EE De ~ |Base [ v | Cod
CZn  Arcaia Area (CZ01) 1000sf | 0.13833 0.01099 0.16152 Cap-Ton 62775 FAVEA] 64725 007211 057511
CZM  Arcaia Area (CZ01) 1000sf | 0.24312 0.01911 0.25135 Cap-Ton 11400 15840 12280 0.1608b 0.67385
CZ01  Arcata Area (CZ01) 1000 sf | 016098 001266 01863 Cap-Ton 11930 15840 12724 013928 0.5642%
CZ01  Arcaia Area (CZ01) 1000sf | 0.07607 0.00595 0.05802 Cap-Ton 4807 .5 6077.5 5100.5| 0.10567 0.50667
CZn  Arcaia Area (CZ01) 1000sf | 0.03208 0.00645 0.00408 Cap-Ton 4057.5 6077.5 45205 02086 0.6276
CZM  Arcaia Area (CZ01) 1000sf | 0.00443 0.00743 0.10933 Cap-Ton 4497 5 6077.5 48635/ 0.1606b 0.617556
CZ0b  Santa Maria Area (CZ05) 1000 sf | 016837 001324 0.19485 Cap-Ton 8332 5 10642 5 88336 0.7 06117
CZ056 Sania Maria Area (CZ05) 1000sf | 0.11956 0.0094 0.13836 Cap-Ton 367T7.5 9817.5 88415/ 0.08168  0.70258
CZ056  Sania Maria Area (CZ05) 1000sf | 0.13833 0.01099 0.16152 Cap-Ton 6180.5 FAVEA] 64035 0.10453 0.75253
CZ02  Sania Rosa Area (CZ02) 1000sf | 0.05241 0.00412 0.06065 Cap-Ton 1722 2040 2040 00275 047415
CZ03  Cakand Area (CZ03) 1000 sf | 019798 001566 02291 Cap-Ton 3128 52156 3619 0666  1.665
CZ03  Cakand Area (CZ03) 1000sf | 0.11412 0.00857 0.13206 Cap-Ton 4125 5252.5 42685 01984 0.3404
CZ03  Cakand Area (CZ03) 1000sf | 0.1213% 0.00054 014047 Cap-Ton 21075 375 23265 0.01406  0.04076
CZ03  Cakand Area (CZ03) 1000sf | 0.14515 0.01141 0.16797 Cap-Ton 38025 8252.5 4T 0.23837 0.92057
CZ03  Cakand Area (CZ03) 1000sf | 0.11708  0.0092 0.13549 Cap-Ton 2245 3016 2501 0.00679 0.01879
CZ01  Arcata Area (CZ01) 1000 sf | 019798 001566 02291 Cap-Ton 3128 52156 3768 0.23667 0.59167
CZ01  Arcaia Area (CZ01) 1000sf | 0.11412 0.00857 0.13206 Cap-Ton 3802.5 5252.5 4096.5 0.19267 0.69757
CZn  Arcaia Area (CZ01) 1000sf | 0.1213% 0.00054 014047 Cap-Ton 1930.5 375 221155 0264 0635
CZM  Arcaia Area (CZ01) 1000sf | 0.14515 0.01141 0.16797 Cap-Ton 37925 8252.5 4084 0.23095 0.82006
CZ01  Arcata Area (CZ01) 1000 sf | 011708 00092 0.1354% Cap-Ton 21096 3016 24436 0o 0.625
CZ01  Arcaia Area (CZ01) 1000sf | 0.11392 0.0058%56 0.13153 Cap-Ton 37825 5252.5 4071.5| 0.26932) 0.96232
CZn  Arcaia Area (CZ01) 1000sf | 0.19025 0.01496 0.22016 Cap-Ton 4752 7820 o802 0184 0.46
CZM  Arcaia Area (CZ01) 1000sf | 0.16837 0.01324 0.19455 Cap-Ton 85925 10642.5 9037.5| 0.09567 0.49667
CZ01  Arcata Area (CZ01) 1000 sf | 0.08975 000706 0.10386 Cap-Ton 4457 5 6627.5 48845 0.24574 078274
CZ01  Arcaia Area (CZ01) 1000sf | 0.03975 0.00706 0.10356 Cap-Ton 44575 6627.5 48845 0.24074 075274
Measure Update Data Sources MICS MasterBu ... (&) : [«

m -— 4 100%
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2015 California Potential and Goals Study » AIMS

Industrial: 2015 Update Highlights

»

»

»

»

Stage 1 Scope
— Key update: Accounting for industry standard practices (ISPs)
— Other data sources also reviewed for any significant updates for all of AIMS

Key Sources: Vetting and Updates

— Recent data additions (2013-2014) in the Industrial Assessment Centers Database
o Impact on potential was less than 5%; excluded for this update

— California historical (QFER) consumption to inform subsector distributions

— Consumption and retail rate forecast data (IEPR) to inform energy efficiency potential
o Marginal impact on previous results before baseline adjustment (note: no updates for gas consumption data)

Industry Standard Practice Assignments and Factors Update
—  Result: Confirmed the collective opinion of stakeholders developed in 2013; new ISPs incorporated

— Reviewed 11 CPUC-approved ISP studies (deemed rigorous studies, eligible for consideration)
o ISPs are very application and subsector-specific

> Result: minimal number of updates made to assessment recommendation codes (ARCs); resulting in
minimal impacts to the previous 2013 potential results

— Vetted baseline and total maximum densities for subsectors and end-uses
o Result: confirmed applicability of measures to California and current program/policy constraints

— Initiated expanded ISP considerations: Majors versus minors, changes over time, etc.

See the accompanying AIMS Preliminary Results Supporting Data spreadsheet
— Additional data sources that will inform Stage 2 (e.g., IOU customer consumption data)

— Data details supporting Stage 1 updates N /\V IGANT
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2015 California Potential and Goals Study » AIMS

Industrial Sector Stage 1:

* Incorporate current ISPs issued by CPUC (approved for Study consideration) into existing structure

* Vet data inputs:

* Applicability to California market and program/policy constraints
* Applicable and prevalent in California industrial subsectors (baseline/efficient densities)

* Against key California resources:

* Program solicitations and reports/activities (IOU Compliance Filings, 2010/12, 2013 reports)
e Update subsector consumption distributions, consumption forecasts, and retail rate forecasts

Source(s)

Comment

DOE. Industrial Assessment Center Database. Last accessed: March 2015
http://www.energy.gov/eere/amo/industrial-assessment-centers-iacs

Informs inputs. Recent updates vetted to determine impact on model outputs;
investigation found negligible changes and therefore these inputs are unchanged
from previous analysis.

EIA. Manufacturing Enduse Consumption Surveys. Last accessed: March 2015
http://www.eia.gov/consumption/manufacturing/

Informs subsector enduse energy distributions.

CEC. Quarterly Fuel and Energy Report. January 2015

Informs subsector distributions; equipment stocks
Updated with electric consumption data

IEPR Forecasts:

Demand Forecast Forms. Last accessed: March 2015.

CEC. 2015 Integrated Energy Policy Report. Last accessed: March 2015
http://www.energy.ca.gov/2015_energypolicy/

CEC. IEPR. California Energy Demand 2015-2025 Final Forecast Mid-Case Final Baseline

http://www.energy.ca.gov/2014_energypolicy/documents/demand_forecast_sf/Mid_Case/

Consumption used as a basis for savings (savings as a % of consumption)
Retail rates inform payback periods on energy efficiency

Guidance+Documents.htm

CPUC. Ex Ante Review Custom Process Guidance Documents. Last accessed: March 2015
http://www.cpuc.ca.gov/PUC/energy/Energy+Efficiency/Ex+Ante+Review+Custom+Process+

Industry Standard Practices (ISPs). Approved ISPs by CPUC for consideration in
these updates.

ASWB Engineering Expert Advice

Expert input augments existing data, including input from other experts.
Including reviews for measure applicability to California markets and current
program/policy constraints.

DEER. IOU Compliance Filings. Last accessed March 2015.
ftp://ftp.deeresources.com/E3CostEffectivenessCalculators

Provides the potential study results a point of comparison. These aid the QC
process reviews of the preliminary release.
These will be used for Stage 2 activities as well.

©2015 Navigant Consulting, Inc.
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2015 California Potential and Goals Study » AIMS

Agriculture Sector Stage 1:

» Update subsector consumption distributions, consumption forecasts, and retail rate forecasts
* Considered impacts on consumption related to drought conditions

Source(s)

Comment

DOE. Industrial Assessment Center Database. Last accessed: March 2015
http://www .energy.gov/eere/amo/industrial-assessment-centers-iacs

Informs inputs. Recent updates vetted to determine impact on
model outputs; investigation found negligible changes and
therefore these inputs are unchanged from previous analysis.

CEC. Quarterly Fuel and Energy Report. January 2015

Informs subsector distributions; equipment stocks
Updated with electric consumption data

TEPR Forecasts:
CEC. I[EPR. California Energy Demand 2015-2025 Final Forecast Mid-Case
Final Baseline Demand Forecast Forms. Last accessed: March 2015.

http://www.energy.ca.gov/2014_energypolicy/documents/demand_forecast_
sf/Mid_Case/

CEC. 2015 Integrated Energy Policy Report. Last accessed: March 2015
http://www.energy.ca.eov/2015_energypolicy/

Consumption used as a basis for savings (savings as a % of
consumption)
Retail rates inform payback periods on energy efficiency

DEER. IOU Compliance Filings. Last accessed March 2015.
ftp://ftp.deeresources.com/E3CostEffectivenessCalculators

Provides the potential study results a point of comparison. These
aid the QC process reviews of the preliminary release.
These will be used for Stage 2 activities as well.

California Drought Data:

USDA. California Drought 2014: Farms. Last accessed March 2015
http://ers.usda.gov/topics/in-the-news/california-drought-2014-farm-and-
food-impacts/california-drought-2014-farms.aspx

Sector-wide consumption fluctuations result from drought
conditions. Data informs adjustments to the Agriculture inputs to
reflect normal operating conditions.
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2015 California Potential and Goals Study » AIMS

Mining Sector Stage 1:
* Confirm ISP considerations and Major versus Minor producers
* ISP considerations confirmed
e Pump off controllers
e VEDs
* Update subsector consumption distributions, consumption forecasts

* Findings (electric and gas related): Oil production trending down, but well counts and water/steam
injection on the rise.

Source(s) Comment

Informs subsector distributions; equipment stocks

CEC. Quarterly Fuel and Energy Report. January 2015 Updated with electric consumption data

CPUC. Ex Ante Review Custom Process Guidance Documents. Last accessed: March 2015
http://www.cpuc.ca.gov/PUC/energy/Energy+Efficiency/Ex+Ante+Review+Custom+Process+Guida
nce+Documents.htm

Industry Standard Practices (ISPs). Approved ISPs by CPUC for
consideration in these updates.

Expert input augments existing data, including input from other experts.
IASWB Engineering Expert Advice Including reviews for measure applicability to California markets and
current program/policy constraints.
Provides the potential study results a point of comparison. These aid the
QC process reviews of the preliminary release.
These will be used for Stage 2 activities as well.

DEER. IOU Compliance Filings. Last accessed March 2015.
ftp://ftp.deeresources.com/E3CostEffectivenessCalculators

SCE. Oil Industry Major and Minor Company Guidance. Last accessed March 2015 Applying ISPs to the portion of the market that is considered “major.”
http://www.caasupport.com/2013/09/oil-industry-major-minor-company-guidance/ Augmenting previous guidance from CPUC ED.

Oil and Gas Extraction Statistics:

CA Dept. of Conservation. 2012 Preliminary Report of California Oil and Gas Production Statistics.
Last accessed: March 2015
ftp://ftp.consrv.ca.gov/pub/oil/annual_reports/2012/PR0O3_PreAnnual_2012.pdf

Update of oil well inventories and oil production totals (barrels) for
California (the latest reports available).

CA Dept. of Conservation. 2009 Annual Report of the State Oil and Gas Supervisor. Last accessed:
March 2015 ftp://ftp.consrv.ca.gov/pub/oil/annual reports/2009/PR06 Annual 2009.pdf

CEC. California Energy Consumption Database. Last accessed: March 2015
http://ecdms.energy.ca.gov/

ECDMS data informs the IOU breakouts for mining consumption.
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2015 California Potential and Goals Study » AIMS

Street Lighting Sector Stage 1:

* Updated LED costs and emerging technology vectors (as informed by our emerging technologies
analyses)

* Sourced new lamp count inventories for the IOUs and secondary sources
* Used for modeling QC
e Primary data: PG&E, SCE
e Secondary source update: SDG&E

Source(s) Comment

Informs subsector distributions; equipment stocks

CEC. Quarterly Fuel and Energy Report. January 2015 Updated with electric consumption data

IOUs. Street Lighting lamp inventories. Supplied to Navigant via email Informing equipment stocks and distinguishing customer-owned
December 2014 to January 2015 and IOU-owned lamps.

SDG&E Street Lighting retrofit activities:

National Lighting Bureau. $16 Million San Diego Lighting Upgrade Uses

Broad-Spectrum Induction Technology. Last accessed March 2015
http://www.nlb.org/index.cfm?cdid=10839&pid=10213

City of San Diego. Citywide Broad Spectrum Street Lighting Retrofits. Last To estimate the change in equipment stocks from 2013 to 2015 for
accessed March 2015 http://www.sandiego.gov/environmental- SDGE.
services/energy/programsprojects/saving/broadspectrumretrofit.shtml

City of San Diego. Retrofit Activities Summary. Last accessed March 2015
http://www.sandiego.gov/environmental-
services/energy/pdf/energysavings.pdf
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2015 California Potential and Goals Study » Model and Results Overview

All IOUs: AIMS Incremental Market Potential (GWh)
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2015 California Potential and Goals Study » Model and Results Overview

All IOUs: AIMS Incremental Market Potential (MM Therms)
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2015 California Potential and Goals Study » Agenda
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2015 California Potential and Goals Study » Codes & Standards

C&S impacts are modeled two ways: 1) C&S reduces the UES for IOU
rebated measures and 2) IOUs can claim a portion of savings from C&S.

» C&S Impacts on IOU Rebated Measures

Similar to the 2013 Study, the 2015 Study used Codes & Standards (C&S) impact vectors to
quantify the percentage change of the impact for each measure in each year.

See the 2013 Study for additional details on the methodology.
o Navigant Consulting, Inc. 2013 California Energy Efficiency Potential and Goals Study. February 2014.

See the supplemental provided spreadsheet with our resulting C&S vectors for each measure.

» IOU Claimable Savings from C&S Advocacy Programs

C&S savings are forecasted into the future using the CPUC’s Integrated Standards Savings Model
(ISSM) used for the CPUC’s 2010-12 impact evaluation of IOU C&S programs.

The Potential Study C&S model follows the same methodology as ISSM.

For C&S that were modeled in ISSM, the Potential Study C&S model uses ISSM data as inputs.

o Cadmus, Energy Services Division and DNV GL. Integrated Standards Savings Model (ISSM). Last accessed:
January 2015.

o Cadmus, Energy Services Division and DNV GL. Statewide Codes and Standards Program Impact Evaluation Report
For Program Years 2010-2012. August 2014.

For all other C&S, the Potential Study Cé&S model uses data from the 2013 Study Model.

o Navigant Consulting, Inc and HMG. 2013 California Energy Efficiency Potential and Goals Study Model. February
2014.

o Removed realization rate for future (unevaluated) C&S, realization rate set to 100%

NAVIGANT
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2015 California Potential and Goals Study » Codes & Standards

The model accounts for a methodology update in IOU C&S program
savings analysis referred to as “Layering”.

» Some new California standards supersede efficiency levels set by earlier standards. Two
options are available for accounting for these types of standards:

— Layering: The first standard produces the first “layer” of savings and each later standard adds
another layer of savings.

— No Layering: Savings from earlier superseded standards end when a new, more stringent
standard takes effect. Only incremental savings from the most recent standard are included.

» CPUC staff and evaluators reviewed all of the codes and standards being evaluated in the
ISSM model. To qualify as an instance of layering:

— Standards must be adopted separately (not at the same time, as happens when one standard
includes two tiers that take effect at different times).

— The superseding code or standard must regulate the same feature(s) of a product.

» The 2015 PGT study used the no layering methodology, consistent with CPUC direction
to IOUs in their program filings

» Measures that were superseded by later standards:
— General Service Incandescent Lamps, Tier 2
— Consumer Electronics - TVs

» For more information see: Cadmus, Energy Services Division and DNV GL. Statewide
Codes and Standards Program Impact Evaluation Report For Program Years 2010-2012. August
2014.
NAVIGANT
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2015 California Potential and Goals Study » Codes & Standards

The C&S model includes several options that can be selected by the
user. The default options used to produce model results are below.

» No Layering

» Adjust New Construction in Title 24 Analysis (for unevaluated T24 measures): Yes

— Most Future Title 24 analysis is based on IPER building stock assumptions that pre-date the 2008
recession. This adjustment decreases construction rates for 2008 onwards to better reflect actual
market activity.

» Include Interactive Effects: Yes

— Interactive effects are secondary energy impacts that may result from saving energy on a
particular end-use.

— They are associated with savings in total electricity usage and end-uses that are within
conditioned space.

— When energy for a particular end-use, such as lighting, is reduced, there are two types:
o Negative gas savings due to increased heating
o DPositive electric savings due to reduced cooling

— Source data: ISSM

» Compliance Enhancement: Yes

— Incremental improvement in compliance rate due to code compliance efforts as a result of the
Strategic Plan.

— Compliance ramps up to 100% over a set number of years after the C&S comes into effect.
Assumptions unchanged from the 2013 Model.
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2015 California Potential and Goals Study » Codes & Standards

C&S Model: Results
Net IOU Attributable Energy Savings: 2013 Study vs. 2015 Study
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2015 California Potential and Goals Study » Emerging Technologies

The Stage 1 update for Emerging Technologies maintained the same
measure list as the 2013 study, focused on updating technology data.

» Emerging Technologies (ETs) are defined as meeting one or more of the following criteria:

Not widely available in today’s market but expected to be available in the next 1-3 years.
Widely available but representing less than 5% of the existing market share.
Costs and/or performance are expected to improve in the future.

» ETs discussed in this section are only for the residential and commercial sectors.

» The Stage 1 update focused on updating the data where we had better availability;
majority of focus was on LEDs.

Navigant extrapolated or used directly cost and performance data from DEER where possible.
IOU work papers and other case studies provided additional cost and performance data.

2010 - 2012 EM&V studies such as “WO017 Ex Ante Measure Cost Study “ provided more CA
specific market data.

In absence of any CA specific verified data, mostly for LEDs, Navigant leveraged data from
national studies published by DOE and PNNL and adjusted to CA specific values based on CA
regulatory and market conditions.

Navigant revised cost reduction and performance improvement vector assignments based on the
further market intelligence developed for the ET measures since the 2013 study.

Source: 2010-2012 WOO013 Residential Lighting Process Evaluation and Market Characterization

2010-2012 WOO028 California Upstream and Residential Lighting Impact Evaluation N /\ V I G A N T
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2015 California Potential and Goals Study » Emerging Technologies

LED efficacies are updated to market averages and they have dropped
compared to previous (2013) potential study.

LED Technology Improvements (Lamps) LED Technology Improvements (Luminaires)

250.0 250.0

)
o
=
o

LED Efficacy (Lumens/Watt)
S 37
o o
o o
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o
o

200.0
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50.0 50.0
0.0 T T T T T T T T T T T 1 0.0 T T T T T T T T T T T 1
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
= Lamp Efficacy (2015 Study) - General Service = Luminaire Efficacy (2015 Study) - General Service
Lamp Efficacy (2015 Study) - Directional Luminaire Efficacy (2015 Study) - Directional
= Lamp Efficacy (2013 Study) —— Luminaire Efficacy (2013 Study)

»  Previous data (2013 Study) represented the “best performers” in the market which was based on U.S. DOE technology
targets and did not represent the majority of products in the market.

»  New data (2015 Study) represents the average performance and cost which is based on historical data for LEDs.

»  New study uses efficacy and cost data specific to LED applications (i.e. General Service and Directional).

Source: Navigant. Energy Savings Potential of Solid-State Lighting in General Illumination Applications. Prepared for the U.S. Department of Energy, January 2012.
Navigant. Energy Savings Forecast of Solid-State Lighting in General Illumination Applications. Prepared for the U.S. Department of Energy, August 2014. N /\ V I G A N T
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2015 California Potential and Goals Study » Emerging Technologies

LED costs are updated to market averages and adjusted to represent

LEDs that meet the CEC’s Voluntary Quality LED Lamp Specification.
$70.0 $120.0
$60.0 N\ $100.0 \
SRS N
IR S
$20.0 \\ $40.0 \ \-
$100 | \\ —

LED Technology Improvements (Luminaires)

LED Price ($/1000 Lumens)
LED Price ($/1000 Lumens)

$20.0
X‘-—"
$' T T T T T T T T T T T 1 $' T T T T T T T T T T T 1
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 20132014 201520162017 2018 2019 2020 2021 2022 2023 2024
= Lamp Price (2015 Study) - General Service —— Luminaire Price (2015 Study) - General Service
= Lamp Price (2015 Study) - Directional = Luminaire Price (2015 Study) - Directional
= Lamp Price (2013 Study) = Luminaire Price (2013 Study)

»  Navigant has developed a web-scraped database of pricing and specifications for over 15,000 LED lighting products time-stamped between
2008 and 2014. Major data sources include Home Depot, Lowes, Target, Walmart, Grainger, BestBuy, CALiPER, Gateway, GSA Advantage,
Platt, ACE Hardware, Amazon.com, and 1000bulbs.com.

»  From this dataset Navigant analyzed the price premium associated with LEDs that meet the California Energy Commission’s Voluntary
Quality LED Lamp Specification. In particular the new standard requires LED lamps to have a minimum of 90 Color Rendering Index (CRI) in
order to qualify for incentive programs and rebates and its manufacturers have argued that high CRI LED lamp products have higher
manufacturing costs which then translates to a higher price point for consumers.

Source: Navigant. Energy Savings Potential of Solid-State Lighting in General Illumination Applications. Prepared for the U.S. Department of Energy, January 2012.
Navigant. Energy Savings Forecast of Solid-State Lighting in General Illumination Applications. Prepared for the U.S. Department of Energy, August 2014.
California Energy Commission, “Response to comment made at CEC Title 24 pre-workshop”, November 3™, 2014. N / V I G A N T

http://www.energy.ca.gov/title24/2016standards/prerulemaking/documents/2014-11-03_workshop/comments/Philips Lighting Response to CEC Title 24 Pre Workshop 2014-11-13 TN-73977.pdf
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2015 California Potential and Goals Study » Emerging Technologies

Table below illustrates the 2015 values used for LEDs in the two

potential studies.

=
£ —
=

LED Screw-In
Indoor Specialty

Lamp: 10W, 780
lumens

—————

LED Screw-In
Indoor Lamp:
16.5W, 1300
lumens

~ 5 2 o 2013 Potential Study
SSEs
N E
535 2015 Potential Study
2o 2013 Potential Study
[a S
n 2
SE 2015 Potential Study

iE 3
LED Screw-In LED Screw-In
Indoor Lamp: 8W, Indoor Reflector
675 lumens Lamp: 12W, 850
lumens
112.5 112.5
80.9 71.7
$7.62 $9.11
$17.73 $31.40

112.5
80.9
$8.97
$20.85

112.5
71.7
$13.43
$46.30

» 2015 Potential Study cost data is slightly higher than most common products seen in the market,
however, these values are adjusted values specific to LEDs that meet the CEC’s Voluntary Quality LED

Lamp Specification.

—  On average prices are adjusted by 10-12% starting in 2014 with the percentage adjustment decreasing over time to
almost 0% by 2020, assuming CA market average will catch up with the Quality Specification over time.

» 2015 Potential Study efficacy values are in line with the current products available in the market.

Source: Navigant. California Potential and Goals Study 2015
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2015 California Potential and Goals Study » Emerging Technologies

Navigant assigned a risk factor to each ET to account for inherent
uncertainty in the ability for ETs to produce reliable future savings.

» The model applies the ET risk factor to the savings of the ET measures and ensures that only
willingness (via levelized measure cost) is affected by the ET risk factor, not actual savings.

» In general, risk factors are reduced, mainly because more data have become available and the
technical and market uncertainties that are associated with each ET measures have been tested further
in the last two years since the last potential study.
—  Most of the LED risk factors dropped from 30% to 20%.

ET Risk Factor

Market Risk

{25%
weighting)

Technical
Risk
(25%

weighting)

Source
Risk
(50%

weighting)

High Risk:

» Requires newfchanged business
model

+ Start-up, or small manufacturer

+ Significant changes to
infrastructure

» Requires training of contractors
Consumer acceptance barriers

exist.
) L Low volume
High Risk: manufacturer_
Prototype in first .
field tests Limited
experience

High Risk: Based

only on Manufacturer case
manufacturer studies
claims

50%

New product with
broad commercial
appeal

Engineering
assessment or lab
test

Low Risk:

Proven technology
in different
application or
different region

Third party case
study (real world
installation)

Trained contractors
Established business models
Already in U.5. Market
Manufacturer committed to
commercialization

Low Risk: Proven
technology in
target application

Low Risk:
Evaluation results
or multiple third
party case studies

Source: Navigant Analysis

©2015 Navigant Consulting, Inc.

59

NAVIGANT

ENERGY



2015 California Potential and Goals Study » Emerging Technologies » Residential

Many drivers in the Stage 1 update impacted the savings potential for ETs, and one of the key drivers is CFLs became
more cost-effective while LEDs became less cost-effective, shifting the balance between the two competing measures.

Residential Incremental Market Potential for Emerging Technologies (GWh)
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2015 California Potential and Goals Study » Emerging Technologies » Residential

Storage Water Heaters with high efficiency represent significant share of the gas savings
for residential sector in the future.
Residential Incremental Market Potential for Emerging Technologies (MM Therms)

50 2015 Study 140 2013 Study
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0.0

MM Therms
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80% AppPlug Clothes Washer, Dishwasher

60% / SHW Storage Condensing Water Heater
40%
20% / HVAC Gas Furnace

00/0 I I I I I I I I I I I 1
— — — — ™ [ (o]
= = = = = = = =
[ [ [ [ [ [ [ [ [ [ [

Source: Navigant. California Potential and Goals Study 2015
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Note: Negative savings from measures due to interactive effects are excluded from the graphs.
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2015 California Potential and Goals Study » Emerging Technologies » Commercial

Many drivers in the Stage 1 update impacted the savings potential for ETs, and one of the key drivers is CFLs became
more cost-effective while LEDs became less cost-effective, shifting the balance between the two competing measures.

Commercial Incremental Market Potential for Emerging Technologies (GWh)
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Source: Navigant. California Potential and Goals Study 2015

Note: Negative savings from measures due to interactive effects are excluded from the analysis.
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2015 California Potential and Goals Study » Emerging Technologies » Commercial

Even though Storage Water Heater data has not been updated, it shows higher potential
compared to 2013 study due to other drivers.

Commercial Incremental Market Potential for Emerging Technologies (MM Therms)
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2015 California Potential and Goals Study » Whole Building

Commercial and Residential whole building bundles were reviewed
and updated where new data was available.

Whole-Building Bundle Name Stage 1 Data Updates

Commercial New Construction Level 1
Commercial New Construction Level 2
Commercial New Construction Level 3
Commercial New Construction ZNE
Commercial Renovation Level 1
Commercial Renovation Level 2
Residential New Construction Level 1
Residential New Construction Level 2
Residential New Construction Level 3
Residential New Construction ZNE

Residential Renovation Energy Upgrade CA - Basic Path
Residential Renovation Energy Upgrade CA - Flex Path

Residential Renovation Energy Upgrade CA - Advanced Path
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Same as the 2013 study
Same as the 2013 study
Same as the 2013 study
Updated data
Updated data
Updated data
Same as the 2013 study
Same as the 2013 study
Same as the 2013 study
Updated data

Reviewed data
Updated data

Updated data
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2015 California Potential and Goals Study » Whole Building

Commercial and Residential Bundle Updates

» Commercial and Residential New Construction Zero Net Energy

— New Data Sources

o Baseline construction costs updated: Reed Construction Data Inc., RS Means Square Foot Estimator:
http://www.rsmeansonline.com

o 2013 Title 24 Residential Compliant Energy Use Updated: Single and multifamily electricity, electric demand
and natural gas consumption updated, California Energy Commission, CBECC-Res 2013 Std Design Results,
January 2015.

o Updated commercial vectors comparing ZNE savings relative to Title 24 (dynamic over time)

» Commercial Retrofit Bundles Levels 1-2
— Bundles represent a group of representative measures to be installed in a commercial retrofit
— Bundles were assembled using a selection of individual measures from MICS in 2013 study
— 2015 study updated individual measure data within the bundles

» Residential Retrofit Bundle Update: Energy Upgrade California (EUC)

— Navigant worked with DNV GL on this update as DNV GL performed the 2010-2012 Whole
House Retrofit Impact Evaluation (October, 2014)

— New Data Sources

o Savings data for the model came from the DNV GL, Whole House Retrofit Impact Evaluation, October 2014, which
includes data from 2010-2012 EUC program

o CPUC 2013-2014 EUC program tracking data, EDCentralServer.com, alltracking1314q7_wroadmap.sas7bdat

NAVIGANT

©2015 Navigant Consulting, Inc. 66
ENERGY



2015 California Potential and Goals Study » Whole Building

Residential Retrofit Bundle Update: three tiers are considered in the
study: Basic Path, Flex Path and Advanced Path

»

»

»

»

»

Advanced Path: Unit energy savings sourced from 10-12 EM&V study

Basic Path: Applies to multifamily homes only in the model. Impact Evaluation study did not include
multifamily homes, so the data remained the same as the 2013 study

Flex Path: 2010-2012 retrofits were either Advanced Path or Basic Path (single family). Flex Path data
was not available. Flex Path savings were developed by assuming a weighted average of 2/3 Advanced
and 1/3 Basic to determine Flex Path savings

—  Flex path options are similar to Advanced Path options, except that ex ante Flex Path savings are deemed for
specific popular measure combinations, and Advanced Path options are calculated individually for each retrofit
with the use of building simulation software.

—  In the 2010-2012 program, the software overestimated savings. Because evaluated savings were estimated for the
program as a whole and not at the participant or the measure levels, it is not possible to develop estimates for Flex
path from existing reports and documentation — this would require a detailed estimation effort. The choice of 2/3
Advanced and 1/3 Basic reflects DNV GL’s “best available estimate” that Flex is more like Advanced than like
Basic.

Density (current saturation and remaining eligible population) determined based on RASS and EIA
records used in the 2013 study, the EUC 2010-2012 participant numbers from the Whole House Retrofit
Impact Evaluation and latest available CPUC tracking data for 2013-2014.

Key comments on Energy Upgrade CA:

—  Unit energy savings decreased compared to 2013 study assumptions

—  Cost data is still suspect — does not represent true incremental costs

— Model shows EUC is not cost effective (given existing data) and doesn’t forecast savings

NAVIGANT
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2015 California Potential and Goals Study » Whole Building

Whole building NC ZNE and Commercial Retrofit were the only measures with savings
potential.

Incremental Market Potential for Whole Buildings (GWh)
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2015 California Potential and Goals Study » Whole Building

Incremental Market Potential for Whole Buildings (MM Therms)
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2015 California Potential and Goals Study » Financing

The financing data update uses best available data including
preliminary data from the IOU financing pilot evaluation studies.

» Financing applies to residential and commercial customers. Key data for forecasting the
impact of financing are:

Market Interest Rates

¢ Statewide Financing Pilot Evaluation- Mystery Borrower Analysis

¢ Interest rate quotes from California banks and credit unions (407 data points)
Residential Population Eligibility

® Experian consumer credit data

® >580 FICO Score (11,839 data points)

Commercial Population Eligibility

® Experian business credit data
® Businesses with Low to Medium Credit Risks based on Experian Intelliscore (10,000 data points)

Implied Discount Rate Adjustments
ePreliminary CA Financing Pilot Program Evaluation Results
*482 data points
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2015 California Potential and Goals Study » Financing

Updated data is available for several financing inputs through recent

research efforts.

» Changes in values increase projected market impact due to EE financing. The estimation
in population eligibility has the greatest impact on the results.

2013 Study | 2015 Study

Single Family Sector 99,
Interest Rate °
Single Family Eligible o

. 63%
Population
Commercial Eligible o

: 20%
Population
Single Family Sector
Implied Discount Rate 11%
Reduction*
Multi-Family Implied
Discount Rate 13%

Reduction

8%

98%

77%

14%

20%

Mystery Borrower Analysis, PY2013-2014 California
Statewide Finance Baseline Residential Study
under Work Order ED_O_FIN3

Experian Consumer Credit Data, access date: Nov
19, 2014

Experian Business Credit Data, access date: Mar 2,
2015

Residential Baseline Survey, PY2013-2014 California
Statewide Finance Baseline Residential Study
under Work Order ED_O_FIN3

Residential Baseline Survey, PY2013-2014 California
Statewide Finance Baseline Residential Study
under Work Order ED_O_FIN3

* No update to Commercial Sector Implied Discount Rate

©2015 Navigant Consulting, Inc.
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2015 California Potential and Goals Study » Financing

The 2015 data update increases incremental savings due to financing for
both residential and commercial sectors.

» Financing increases incremental electric savings by an average of 10% for Residential
Sector and 3% for Non-Residential Sector from 2013- 2024.

Residential Sector Incremental Commercial Sector Incremental
Electric Savings due to Financing Electric Savings due to Financing

30% 5%

25%

20%

15%

10%

5%

Incremental Market Potential
Increase
Incremental Market Potential
Increase

0% 0%
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Year Year
2015 model with 2013 data 2015 model with 2015 data 2015 model with 2013 data 2015 model with 2015 data

To show the effects of the 2015 data update, we compare the model results using 2013 finance
assumptions with the model results using 2015 finance assumptions.
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2015 California Potential and Goals Study » Financing

The 2015 data update increases incremental savings due to financing for
both residential and commercial sectors.

» Financing increases incremental gas savings by an average of 14% for Residential Sector
and 4% for Non-Residential Sector from 2013- 2024.

Residential Sector Incremental Gas Commercial Sector Incremental Gas
Savings due to Financing Savings due to Financing

20% 6%
18%
16%
14%
Q 12%
o 10%
8%
6%
4%
2%

5%

N
]

\/\-—\/

Increas

N
X

1%

Incremental Market Potential
Incremental Market Potential
Increase
w
X

0% 0%
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Year Year
2015 model with 2013 data 77015 model with 2015 data 2015 model with 2013 data = 92015 model with 2015 data

To show the effects of the 2015 data update, we compare the model results using 2013 finance
assumptions with the model results using 2015 finance assumptions.
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2015 California Potential and Goals Study » Financing

The impact of financing is more prominent in the residential sector
than in the commercial sector.

» Financing increases the 2016 incremental electric savings potential by 3% while
increasing the 2016 incremental gas savings potential by 5%.

2016 Incremental Electric Savings 2016 Incremental Gas Savings
1800.0 35.0
1600.0 — |
30.0
1400.0
1200.0 250
£
g 1000.0 _E 20.0
)_
© 800.0 S 150
600.0 =
10.0
400.0
200.0 >0
0.0 0.0
Without Financing With Financing Without Financing With Financing
Without Financing B Residential m Commercial Without Financing B Residential ®Commercial

Savings presented in the without financing scenario encompass residential, commercial, and AIMS
2016 incremental savings. The 2015 PG model estimates incremental impact due to financing in the
residential and commercial sectors, excluding AIMS.

NAVIGANT
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2015 California Potential and Goals Study » Behavior

The behavior model update uses best available data for non-residential
and residential behavioral programs and considers the difference
between operational, or usage-based, and equipment savings.

» 2015 update uses the same methodology and parameters as the 2013 study

» The research team reviewed over 75 sources to inform the updates but relied on CA

specific data where possible (see appendix)

» Updates incorporate stakeholder feedback where supported by sources

Parameter Key Source(s) Parameter

% of floor space impacted  Assessment of commercial Participation rates
building stock data

Usage-based savings per Research Into Action and Savings rates (kWh and

1,000 square feet Energy Market therms) per household
Innovations, Summary Of
Building Operator
Certification Program
Evaluations, November
2011; and others

Portion of household
savings from usage-based
behavior

©2015 Navigant Consulting, Inc. 77

Key Source(s)

CPUC data on current and

planned CA IOU
participation rates (HER
programs)

Most recent available CA
IOU HER program
evaluations (except SCG)

Review of 21 sources
addressing the topic
(nationwide)

NAVIGANT

ENERGY



2015 California Potential and Goals Study » Behavior

Non-res model focuses on operational savings from BOC programs;
Stage 2 will consider additional initiatives and programs.

Occupant Engagement ,
(e.g. tum off equipment)

- —

BOC Operation

% . . . . %
(e.g. maintain air filters)
Initiatives and i MBCx Equipment _, MBCx Operation ,
Program Examples < (e.g. NEMA motor) (e.g. adjust control set points)
HVAC Equipment HVAC Operation
(e.g. chiller replacement) (e.g. demand control ventilation)
Lighting Equipment Lighting Operation ,
- (e.g. lamps and ballasts) (e.g. daylight harvesting)

Range of Savings

\ A J

-V -V
e M O v
Most commonly defined as ‘efficiency’ Most commonly defined with ‘conservation’

Saves energy by doing the same work for less energy Saves energy by doing less work

Savings based on a delta watt Savings based on changing device operation
Demand savings a certain Demand savings are uncertain

Keeps load shape, but shifts it ‘“down’ Changes load shape

(O 7-c b AGIIEIGIIVEIOERIN  Organizational decisions = purchasing decisions Organizational decisions = ability to influence behavior

Potential is calculated primarily by estimating how
information, controls, and modifying operator/occupant
behavior can save energy by changing equipment operation.

Nature of measure costs High percentage of projects require capital budget Limited expense required (information and training)

Key assumptions in Potential is estimated primarily by modelling stock
forecasting EE potential turnover and assuming consistent equipment operation

NAVIGANT
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2015 California Potential and Goals Study » Behavior

Summary of 2015 non-residential input values compared to 2013 values.

Non-Residential Inputs 2013 Model 2015 Model

Portion to usage-based behavior (kWh/1,000 sq. ft.) 41 58
Portion to usage-based behavior (therms/1,000 sq. ft.) 5.6 5.6
2015% of commercial floor space impacted 0.95% 1.00%
2026% of commercial floor space impacted 3.00% 3.45%
Incremental Non-Residential Behavior Incremental Non-Residential Behavior
Savings: Electric Savings: Gas
12 1.6
10 1.4
1.2
8 £ 10
< o)
Z 6 = 08
© =
4 S 0.6
0.4
2 0.2
0 0.0
2013 2015 2017 2019 2021 2023 2025 2013 2015 2017 2019 2021 2023 2025
——2013 Study 2015 Study ——2013 Study 2015 Study
NAVIGANT
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2015 California Potential and Goals Study » Behavior

Stage 1 updates made to existing model using same parameters as 2013
model; Stage 2 updates will consider additional research and data.

Stage 1 Residential Results Considerations & Stage 2 Concepts

Results reflect market potential only Incorporate technical and economic potential in Stage 2

Participation and savings inputs reflect actual 2014-2015
rates for evaluated California IOUs

Model assumes constant participation and savings rates

. . . Incorporate a broader array of behavior programs and
over time and maintains a one year measure life

explore various savings and participation rate scenarios

that reflect utilit impl tati 1 i
Incorporates findings from a review of all available CA arfonect EEL Progtai IpIemeniaton pians fi

IOU behavior program evaluations as well as close to 75 Stage 2

other sources (evaluations, white papers and conference

presentations) covering behavior program impacts

Adjusts usage-based assumption upwards 5% by Based on review of sources to ascertain if there was
removing savings “discount” that included upstream sufficient quantifiable evidence to support revising
and downstream rebated equipment savings number (see list of sources)
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2015 California Potential and Goals Study » Behavior

Summary of 2015 residential parameter values compared to 2013 values.

Participation Rates 2014-2026 -- % of Residential Population

Assumes constant rates of participation, applied to shifting number of customers in each IOU territory by year.

2013 Model 5.00%
2015 Model 22.65%
kWh Savings Rates 2014-2026 -- % per Household
Assumes constant savings rates.

2013 Model 1.80%
2015 Model 0.69%
Therm Savings Rates 2014-2026 -- % per Household
Assumes constant savings rates.

2013 Model 1.30%
2015 Model 0.71%
Behavior vs. Equipment

2013 Model 67.00%
2015 Model 72.00%

©2015 Navigant Consulting, Inc.
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5.00%
23.23%

1.80%
1.40%

n/a

n/a

67.00%
72.00%

5.00%
0.84%

n/a

n/a

1.30%

0.70%

67.00%
72.00%

5.00%
5.72%

1.50%
2.60%

0.90%
2.00%

67.00%
72.00%
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2015 California Potential and Goals Study » Behavior

Summary of 2015 Study residential results compared to 2013 Study.

Incremental Residential Behavior Savings: Incremental Residential Behavior Savings:
Electric Gas
160 3.5
140 3.0
120 e
L 25
100 g
= 520
= 80 =
V) s 15
60
> 1.0
20 0.5
0 0.0
2013 2015 2017 2019 2021 2023 2025 2013 2015 2017 2019 2021 2023 2025
——2013 Study 2015 Study ——2013 Study 2015 Study
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2015 California Potential and Goals Study » Q&A

Questions?
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Greg Wikler, Director-in-Charge
San Francisco, CA

(415) 399-2109
Greg.wikler@navigant.com

Surya Swamy, Lead Modeler
San Francisco, CA

(415) 356-7112
Surya.swamy@navigant.com

Julie Pierce, Codes & Standards
San Francisco, CA

(415) 356-7114
Julie.pierce@navigant.com

Matt O’Hare, AIMS
Charlottesville, VA

(703) 869-4358
Matt.OHare@navigant.com

Jack Cullen, Global Inputs
Vancouver, WA

(360) 828-3998
Jack.cullen@navigant.com

Jenny Hampton, Behavior
Boulder, CO
(303) 718-2473

Jennifer. Hampton@navigant.com

Amul Sathe, Project Manger
San Francisco, CA

(415) 399-2180
Amul.sathe@navigant.com

Michael Noreika, Res/Com MICS
Seattle, WA

(206) 302-4016

Michael Noreika@navigant.com

Angie Lee, Financing
San Francisco, CA

(415) 356-7145
Angie.Lee@navigant.com

Semih Oztreves, Emerging Tech
San Francisco, CA

(415) 356-7182
Semih.oztreves@navigant.com

Andrea Romano, Whole Building
San Francisco, CA

(415) 399-2125
Andrea.Romano@navigant.com
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1 » AIMS Data Sources
2 » Emerging Tech Data Sources

3 » Behavior Analysis Data Sources
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2015 California Potential and Goals Study » AIMS Appendix

ISP Studies that inform Potential*

Industry Standard Practice Studies Used Sector applied Study Measure
Oil Pipeline Pump Motor VFDs Mining Pump Motor VFDs
Out.door. Steam Pipe Insulation for Oil-fields in Mining Pipe Insulation
California
Artificial Lift Pump Control Technologies Mining Artificial Lift Pump Control
Oilfield Wastewater Pump Controls Mining Pump Controls
Juice Tank Insulation Industrial IAC ARC: Use economic thickness of insulation for low temperatures.
[Study results: Not ISP (only ISP for new construction)]
Injection Molding Machine . . . . . . . .
Industry Standard Practice Study Industrial IAC ARC: Replace hydraulic/pneumatic equipment with electric equipment.
Almond Drying Exhaust Air Recirculation Summary | Industrial IAC ARC: Utilize outside air instead of conditioned air for drying.
ISP Studies not Used*
Industry Standard Practices Considered Sector applied Considerations (or why not)
CO Demand Control Ventilation for Enclosed Commercial Commercial related, parking structures that are not specifically targeted by the
Parking Structures - VED Airflow Modulation Industrial sector.
Cement Industry Standard Practice to Add a . ISP is extremely specific and the measure inputs do not account for this specific
; . g Industrial .
Percentage of Limestone During Grinding application/measure.
Wastewater Treatment Plant Pumps VFD - v1 Utilities Wastewater facility related, not specifically targeted by the Industrial sector.
Low-Rigor ISP Study on Thermal Oxidizers in Industrial ISP is extremely specific and the measure inputs do not account for this specific

Plastic Bag Industry

application/measure.

ISP Findings: Studies and findings relate to very specific subsectors.

©2015 Navigant Consulting, Inc.

*Studies being uploaded by CPUC at:
http://www.cpuc.ca.gov/PUC/energy/Energy+Efficie

ncy/Ex+Ante+Review+Custom+Process+Guidance+D
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2015 California Potential and Goals Study » AIMS Appendix

Stage 1 Sources

Source(s) Sector Comment

Informs inputs. Recent updates vetted to determine impact on model

DOE. Industrial Assessment Center Database. Last accessed: March 2015 Industrial . L - .
. . . . outputs; investigation found negligible changes and therefore these inputs
http://www.energy.gov/eere/amo/industrial-assessment-centers-iacs Agriculture . .
are unchanged from previous analysis.
EIA. Manufact}Jrlng Enduse Cor?sumptlon Survgys. Last accessed: March 2015 Industrial Informs subsector enduse energy distributions.
http://www.eia.gov/consumption/manufacturing/
Inf bsector distributi ; i t stock:
CEC. Quarterly Fuel and Energy Report. January 2015 AIMS (all) nforms subsector distributions; equipment stocks

Updated with electric consumption data

IEPR Forecasts:

CEC. IEPR. California Energy Demand 2015-2025 Final Forecast Mid-Case Final Baseline
Demand Forecast Forms. Last accessed: March 2015.
http://www.energy.ca.gov/2014_energypolicy/documents/demand_forecast_sf/Mid_ Industrial Consumption used as a basis for savings (savings as a % of consumption)
Case/ Agriculture Retail rates inform payback periods on energy efficiency

CEC. 2015 Integrated Energy Policy Report. Last accessed: March 2015
http://www.energy.ca.gov/2015_energypolicy/

CPUC. Ex Ante Review Custom Process Guidance Documents. Last accessed: March
2015 Industrial Industry Standard Practices (ISPs). Approved ISPs by CPUC for consideration
http://www.cpuc.ca.gov/PUC/energy/Energy+Efficiency/Ex+Ante+Review+Custom+Pr Mining in these updates.

ocess+Guidance+Documents.htm

Expert input augments existing data, including input from other experts.

. . . Industrial . . o . .
IASWB Engineering Expert Advice nM;J:i:a Including reviews for measure applicability to California markets and current
g program/policy constraints.

DEER. 10U Compliance Filings. Last accessed March 2015. Ind.ustrlal Provides tht_e potential stud_y r.esults a point of comparison. These aid the QC
ftp://ftp.deeresources.com/E3CostEffectivenessCalculators Agriculture process reviews of the preliminary release.

) ) ) Mining These will be used for Stage 2 activities as well.
California Drought Data: Sector-wide consumption fluctuations result from drought conditions. Data
USDA. California Drought 2014: Farms. Last accessed March 2015 Agriculture informs ad'ustmentspto the Agriculture inputs to reflectgnormal o era.tin
http://ers.usda.gov/topics/in-the-news/california-drought-2014-farm-and-food- & L ) J P P g
. . > conditions.
impacts/california-drought-2014-farms.aspx
SCE. Qil Industry Major and Minor Company Guidance. Last accessed March 2015 Minin Applying ISPs to the portion of the market that is considered “major.”
http://www.caasupport.com/2013/09/oil-industry-major-minor-company-guidance/ g Augmenting previous guidance from CPUC ED.
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2015 California Potential and Goals Study » AIMS Appendix

Stage 1 Sources, continued

Source(s) Sector Comment
Oil and Gas Extraction Statistics:
CA Dept. of Conservation. 2012 Preliminary Report of California Oil and Gas Production
Statistics. Last accessed: March 2015
ftp://ftp.consrv.ca.gov/pub/oil/annual_reports/2012/PR03_PreAnnual_2012.pdf Mining Update of oil well inventories and oil production totals (barrels) for
California (the latest reports available).
CA Dept. of Conservation. 2009 Annual Report of the State Oil and Gas Supervisor. Last
accessed: March 2015
ftp://ftp.consrv.ca.gov/pub/oil/annual_reports/2009/PR06_Annual_2009.pdf
CEC. California Energy Consumption Database. Last accessed: March 2015 Mining ECDMS data informs the I0U breakouts for mining consumption.

http://ecdms.energy.ca.gov/

I0Us. Street Lighting lamp inventories. Supplied to Navigant via email December 2014
to January 2015

Street Lighting

Informing equipment stocks and distinguishing customer-owned and I0U-
owned lamps.

SDG&E Street Lighting retrofit activities:

National Lighting Bureau. $16 Million San Diego Lighting Upgrade Uses Broad-
Spectrum Induction Technology. Last accessed March 2015
http://www.nlb.org/index.cfm?cdid=10839&pid=10213

City of San Diego. Citywide Broad Spectrum Street Lighting Retrofits. Last accessed
March 2015 http://www.sandiego.gov/environmental-
services/energy/programsprojects/saving/broadspectrumretrofit.shtml

City of San Diego. Retrofit Activities Summary. Last accessed March 2015
http://www.sandiego.gov/environmental-services/energy/pdf/energysavings.pdf

Street Lighting

To estimate the change in equipment stocks from 2013 to 2015 for SDGE.

* See the accompanying AIMS Preliminary Results Supporting Data spreadsheet

* Additional data sources that will inform Stage 2 (e.g., IOU customer consumption data)

* Data details supporting Stage 1 updates

©2015 Navigant Consulting, Inc.
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Data Sources

Lighting - LED Fixture

CcOM (Replacing T8) - Emerging  LED fixture: 33W, 3500 lumens
Lighting - LED Lamp (Basic =~ LED interior lamp: 24W, 1700
COM  High - Indoor) - Emerging lumens
Lighting - LED Lamp (Basic LED Screw-In Indoor Lamp:
RES High - Indoor) - Emerging 16.5W, 1300 lumens
Lighting - LED Lamp (Basic =~ LED Screw-In Outdoor Lamp:
RES  High - Outdoor) - Emerging 16.5W, 1200 lumens
Lighting - LED Lamp (Basic LED interior lamp: 11W, 900
CcOM Low - Indoor) - Emerging lumens
Lighting - LED Lamp (Basic LED Screw-In Indoor Lamp: 8W,
RES Low - Indoor) - Emerging 675 lumens i )
Lighting - LED Lamp (Basic =~ LED Screw-In Outdoor Lamp: E Savi F tof E Savi F t of Edlorplom ol L A
ghiing p (B2 p:  Energy Savings Forecast of Energy Savings Forecastof  pitine Diodes in
RES  Low - Outdoor) - Emerging 9W, 700 lumens Solid-State Lighting in Solid-State Lighting in Commc;én Liohtin
Lighting - LED Lamp (Reflector LED Screw-In Indoor Reflector General Illumination General Illumination ' 7. . Sr%a shf(;)t of
RES - Indoor) - Emerging Lamp: 12W, 850 lumens Applications Applications pp 2013 fr on d};
Lighting - LED Lamp (Reflector LED Screw-In Outdoor Reflector
RES - Outdoor) - Emerging Lamp: 14W, 1000 lumens
Lighting - LED Lamp (Specialty LED Screw-In Indoor Specialty
RES - Indoor) - Emerging Lamp: 10W, 780 lumens
Lighting - LED Lamp (Specialty LED Screw-In Outdoor Specialty
RES - Outdoor) - Emerging Lamp: 11W, 870 lumens
Lighting - LED Plug-In Indoor  LED interior fixture: 14W, 900
COM Fixture - Emerging lumens
Lighting - LED Plug-In Indoor LED Indoor Fixture: 10W, 650
RES Fixture - Emerging lumens
Lighting - LED Plug-In LED Outdoor Fixture: 10W, 700
RES  Outdoor Fixture - Emerging lumens
NAVIGANT
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Data Sources

RES

RES

RES

RES

RES

RES

RES

RES

AppPlug - Clothes Washer
(Electric) - Emerging

AppPlug - Clothes Washer
(Gas) - Emerging

AppPlug - Dishwasher (Electric)

- Emerging

AppPlug - Dishwasher (Gas) -

Emerging

AppPlug - HP Clothes Dryer -

Emerging

AppPlug - Self-Contained
Refrigerator - Emerging

AppPlug - Smart Strip Home
Office - Emerging

AppPlug - Smart Strip Home
Theater - Emerging

©2015 Navigant Consulting, Inc.

Clothes Washer All Sizes, Electric DHW,
Electric or Gas Dryer - Average MEF =2.87,
Average Capacity = 2.93 Gallons
Clothes Washer All Sizes, Gas DHW,
Electric or Gas Dryer - Average MEF =2.87,
Average Capacity = 2.93 Gallons
Energy Star® Dish Washer - Standard Size
w/Electric Water Heater - 160 Cycles per

Year - EF=1.0

Energy Star® Dish Washer - Standard Size
w/Electric Water Heater - 160 Cycles per

Year - EF=1.0

Heat Pump Electric Clothes Dryer
Emerging Tech Refrigerator - 15% less

energy than code

Home office - Smart Strip with one control
outlet, four controlled outlets, and two

constant outlets

Home theater - Smart Strip with one control
outlet, four controlled outlets, and two

contant outlets

91

Workpaper -
PGECOAPP114

Workpaper -

PGECOAPP114

2013 Study

2013 Study

2013 Study
2013 Study

Workpaper -
SCE13CS002

Workpaper -
SCE13CS002

2013 Study

2013 Study

2013 Study

2013 Study

2013 Study
2013 Study

Workpaper -
SCE13CS002

Workpaper -
SCE13CS002

Energy Star 2014
Qualified Products List

Energy Star 2014
Quualified Products List

Energy Star 2014
Qualified Products List

Energy Star 2014
Quualified Products List

Navigant calculations

Energy Star 2014
Qualified Products List

Navigant calculations

Navigant calculations
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Data Sources

HVAC - Advanced Package
COM Rooftop AC (> EER 12) -
Emerging
HVAC - Energy Recovery

Advanced Rooftop Unit AC, EER 12, COP
3.52, Advanced Economizer and Controls

Energy Recovery Ventilation system for

cOM Ventilation - Emerging commercial HVAC
RES HVAC - Gas Furnace - Furnace Upgrade to Efficienct Furnace -
Emerging Average AFUE =98
HVAC - SEER Rated Split
RES System AC (SEER 22) - 22 SEER Split-System Air Conditioner
Emerging
HVAC - SEER Rated Split .
RES System HP (SEER 21) - Split SEER-Rated Heat Pump - Average
. SEER =21
Emerging

Condensing Small Gas Storage Water
SHW - EF Rated Storage Water Heater with low Nox burner - Average Size
COM Heater (Gas) - Emerging =51 Gal, Average EF =0.77

SHW - EF Rated Storage Water Small Gas Storage Water Heater - Average
RES Heater (Gas) - Emerging Size =51 Gal, Average EF = (.82

SHW - ET Rated Storage Water
COM Heater - Emerging

Condensing Large Gas Storage Water
Heater - Average Et=0.99

©2015 Navigant Consulting, Inc. 92

2013 Study
2013 Study

DEER 2015

2013 Study

2013 Study

2013 Study

DEER 2015

2013 Study

2013 Study

2013 Study

2010-2012 WO017 Ex
Ante Measure Cost
Study Final Report

2010-2012 WO017 Ex
Ante Measure Cost
Study Final Report

2010-2012 WO017 Ex
Ante Measure Cost
Study Final Report

2013 Study
2010-2012 WO017 Ex
Ante Measure Cost
Study Final Report

2013 Study

2013 Study

2013 Study

Energy Star Unit
Shipment and Market
Penetration Report

Navigant calculations

Navigant calculations

2013 Study
Energy Star Unit
Shipment and Market
Penetration Report

2013 Study
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Description of the LED Lamp and Luminaire Groupings in Each
Submarket

LIGHTING
SUBMARKET PRODUCT DESCRIPTION
General Service Lamps All A-type lamp shapes with a medium-screw base.
Decorative Lamps All bullet, candle, flare, globe, and any other decorative lamp shapes.

Lamps and [Includes reflector, BR, MR, and PAR lamps as well as recessed and surfaced mounted downlights and indoor accent, track, and

Directional Luminaires spot light luminaires.
Linear let’ure.s Lamps e.md All troffer, panel, suspended, and pendant luminaires, as well as, LED linear replacement lamps.
(General Service) Luminaires
Low/High Bay Luminaires [Includes LED low and high bay luminaires.
Parkin Lamps and [Includes LED lamps and luminaires for attached and stand-alone parking garages, as well as parking lot applications. LED
& Luminaires [Jlamps are only considered viable in parking garage applications.

Streetlights/Roadway Luminaires [Includes LED luminaires installed in street and roadway applications.

g1 . Lamps and . . . . N
Building Exterior Luminaires Includes all lamps fixtures installed in fagade, spot, architectural, flood, wallpack, step/path applications.
Other LamPS E.ind Includes all other special use lighting applications such as tunnel, signage, wall-wash, and cove.

Luminaires
©2015 Navigant Consulting, Inc. 93
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The team reviewed close to a dozen sources to inform the non-
residential behavior updates. The key sources are summarized below.

»

»

»

»

»

»

»

»

»

»

»

Cadmus Group Inc., Focus on Energy MEEA Training Program Evaluation, January 2015, Public Service Commission of
Wisconsin

Opinion Dynamics Corporation, Impact Evaluation Of The California Statewide Building Operator Certification Program,
February 2014, California Public Utilities Commission

Research Into Action, BOC-Expansion Initiative Market Progress Evaluation Report #1, April 2014 , Northwest Energy
Efficiency Alliance

Navigant Consulting Inc., Opinion Dynamics Corporation, and Itron, Program Year 3 DCEO Building Operator
Certification (BOC) Program Evaluation, May 2012, Illinois Department of Commerce and Economic Opportunity

Research Into Action and Energy Market Innovations (EMI), Summary Of Building Operator Certification Program
Evaluations, November 2011, Consumers Energy

Navigant Consulting, Inc., Long Term Monitoring and Tracking Report on 2011 Activities , July 2012, Northwest Energy
Efficiency Alliance

Navigant Consulting, Inc., Evaluation Of MN BOC Training, March 2011, Midwest Energy Efficiency Alliance and
Minnesota Office of Energy Security

Navigant Consulting, Inc., Long Term Monitoring and Tracking Report on 2010 Activities, June 2011, Northwest Energy
Efficiency Alliance

Navigant Consulting, Inc., Long Term Monitoring and Tracking Report on 2009 Activities, October 2010, Northwest Energy
Efficiency Alliance

Opinion Dynamics Corporation, Evaluation Of Kansas City Power and Light’s Building Operator Certification Program,
September 2009, Kansas City Power and Light

RLW Analytics, Impact and Process Evaluation Building Operator Training and Certification (BOC) Program, September 2005,
Northeast Energy Efficiency Partnerships

NAVIGANT
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The team reviewed over 50 sources to inform the residential behavior
updates. The key sources are summarized below.

»

»

»

»

»

»

»

»

»

»

CPUC. SW EA Monthly Metrics Report All IOUs Oct 2014_111314.xIsx. January 2014
CPUC. Email from Valerie Richardson. February 2014

DNV-GL. 2013 PG&E Home Energy Reports Program Review and Validation of Impact
Evaluation ED Res 3.1. January 2015

DNV-GL. 2013 SCE Home Energy Reports Program Review and Validation of Impact Evaluation
ED Res 3.2. December 2014

Applied Energy Group. SCE’s Home Energy Report Program Savings Assessment: Ex Post
Evaluation Results, Program Year 2013. October 2014

DNV-GL. 2013 SDG&E Home Energy Reports Program 2013 Impact Evaluation, ED Res 3.3.
October 2014

KEMA, Inc. SDG&E Home Energy Reports Program Savings Results. August 2013
DNV KEMA. Review of PG&E Home Energy Reports Initiative Evaluation. May 2013

Freeman, Sullivan & Co. Program, Evaluation of PG&E's Home Energy Report Initiative for
2010-2012. April 2013

21 different evaluations and white papers addressing the equipment vs. behavior topic
primarily through surveys and double counting analysis; one study explored AMI data

NAVIGANT
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The team reviewed over 50 sources to inform the residential behavior
updates.

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

2012 IPL Residential Peer Comparison EM&V Report July 11, 2013. Maria Larson. TecMarket Works, Opinion Dynamics, The
Cadmus Group, Integral Analytics and Building Metrics. 2013.

2013 Home Energy Report Evaluation. Bobette Wilhelm. DNV GL. 2014.

2013 PG&E Home Energy Reports Program . n/a. DNV-GL. 2015.

2013 PG&E Home Energy Reports Program . n/a. NEXANT. 2015.

2013 SCE Home Energy Reports Program. n/a. DNV-GL. 2014.

2013 SDG&E Home Energy Reports Program . n/a. DNV-GL. 2014.

Analysis of PSEs Pilot Energy Conservation Project: Home Energy Reports (2011). . LBNL. .

C3-CUB Energy Saver Program EPY5 Evaluation Report. Bill Provencher, Carly McClure. Navigant. 2014.

Energy Efficiency / Demand Response Plan: Plan Year 2 (6/1/2009-5/31/2010). Bill Provencher. Navigant.

Energy Efficiency / Demand Response Plan: Plan Year 3 (6/1/2010-5/31/2011). Bethany Glinsman, Bill Provencher. Navigant.
Energy Efficiency Nicor Gas Plan Year 1, Evaluation Report: Behavioral Energy Savings Pilot. Jenny Hampton. Navigant. 2013.

Energy Efficiency/Demand Response Plan Year 3, 2011 Evaluation Report HER Program. Randy Gunn, Stu Slote, Bill Provencher,
Bethany Glinsmann, Paul Wozniak. Navigant. 2012.

Energy Efficiency/Demand Response Plan Year 4, Evaluation Report: Home Energy Reports. Randy Gunn, Bill Provencher,
Bethany Glinsmann. Navigant. 2012.

Energy Efficiency/Demand Response Plan Year 5, Evaluation Report: Home Energy Reports. Bill Provencher, Bethany Glinsmann.
Navigant. 2014.

Energy Efficiency/Demand Response Plan: Plan Year 4 (6/1/2011---5/31/2012). Bethany Glinsman, Bill Provencher. Navigant.

Evaluation of 2013 DSM Portfolio. Adam Thomas, Steven Keates, P.E., Jeremey Offenstein, Ph.D., Julianna Mandler, Zephaniah
Davis, Jay Blatchford, Don Dohrmann, Ph.D. ADM Associates, Inc. 2014.

NAVIGANT
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The team reviewed over 50 sources to inform the residential behavior
updates.

»

»

»

»

»

»

»

»

»

»

»

»

»

Evaluation of PG&E's Home Energy Report Initiative for the 2010-2012 Program. Michael Perry, Sarah Woehleke. Freeman,
Sullivan & Co. 2013.

Evaluation of Residential Incentive Program Portfolio (May - Dec 2012). . ADM Associates. .
Evaluation of the Home Energy Report Program. Bethany Glinsmann, Bill Provencher. Navigant. 2012.

Evaluation of the Year 2 CL&P Pilot Customer Behavior Program (R2). NMR Group, Inc. Tetra Tech, Oversight Evaluation
Contractor:, Lisa Skumatz, Skumatz Economic Research Associates, Scott Dimetrosky, Apex Analytics, Lori Lewis, AEC. NMR
Group, Tetra Tech, Skumatz, Apex. 2014.

Evaluation of Year 1 of the CL&P Pilot Customer Behavior Program (Draft) . Hunt Allcott. NMR Group, Tetra Tech, Hunt Allcott.
2013.

Evaluation Report: OPOWER SMUD Pilot Year2. Bill Provencher. Navigant.
Home Energy Report Program. Sharon Noell. DNV GL. 2014.
Home Energy Reports Program, Program Year 2012 Evaluation Report. Navigant. 2013.

Home Energy Savings Program GPY2/EPY5 Evaluation Report, Nicor Gas. Miroslav Lysyuk, Ryan Powanda, Mark Thornsjo.
Navigant. 2014.

Impact & Persistence Evaluation Report Sacramento Municipal Utility District Home Energy Report Program. Mary Wu (Pete
Jacobs and Patricia Thompson contributed). Integral Analytics. 2012.

Impact and Process Evaluation Of 2011 (Py4) Ameren Illinois Company Behavioral Modification Program (Oct 2012). Olivia
Patterson, Jeevika Galhotra. ODC/Navigant. 2012.

Impact and Process Evaluation of 2011 (Py5) Ameren Illinois Company Behavioral Modification Program (Oct 2012). Olivia
Patterson, Jeevika Galhotra. ODC/Navigant. 2014.

Impact and Process Evaluation of 2011 (Py6) Ameren Illinois Company Behavioral Modification Program (Oct 2012). Olivia
Patterson, Jeevika Galhotra. ODC/Navigant. 2015.

NAVIGANT
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The team reviewed over 50 sources to inform the residential behavior
updates.

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

Massachusetts Cross Cutting Evaluation Home Energy Report Savings Decay Analysis. Hannah Arnold, Olivia Patterson,
Katherine Randazzo, Amanda Dwelley. Opinion Dynamics. 2014.

Massachusetts Cross-Cutting Behavioral Program Evaluation Integrated Report June 2013. Anne Dougherty. ODC/Navigant .
2013.

MASSACHUSETTS CROSS-CUTTING BEHAVIORAL PROGRAM EVALUATION Volume II Final (June 2011). Anne Dougherty.
ODC/Navigant. 2011.

MASSACHUSETTS CROSS-CUTTING BEHAVIORAL PROGRAM EVALUATION Volume I Final (June 2011). Anne Dougherty.
ODC/Navigant. 2011.

Massachusetts Three Year Cross-Cutting Behavioral Program Evaluation Integrated Report July 2012. Anne Dougherty.
ODC/Navigant . 2012.

Measurement and Verification Report of Lake Country’s Opower Energy Efficiency Pilot Program. . Power System Engineering.
2010.

Measurement and Verification Report of OPower Energy Efficiency Pilot Program. . Power System Engineering. 2010.
National Grid Residential Building Practices and Demonstration Program Evaluation Final Results. n/a. DNV KEMA . 2014.
New Jersey Market Assessment, Opportunities for Energy Efficiency. EnerNOC. 2013.

PECO Act 129 — Phase II Research Report: Program Year 5. Jenny Hampton . Navigant. 2013.

Process Evaluation Report, EE&C Plan, Program Year Four. Anne West, Hope Lobkowicz. The Cadmus Group Inc.. 2013.
Puget Sound Energy’s Home Energy Reports 2012 Impact Evaluation (Mar 2013). n/a. KEMA. 2013.

Puget Sound Energy’s Home Energy Reports Program Three Year Impact, Behavioral and Process Evaluation (2012). n/a. KEMA.
2012.

Puget Sound Energy’s Home Energy Reports Program: 20 Month Impact Evaluation. n/a. KEMA. 2010.
PWP Home Energy Report (HER) Evaluation Results, Memo. Bethany Glinsmann, Bill Provencher. Navigant. 2013.

PY1 EM&V Report for the Residential Energy Efficiency Benchmarking Program. Stuart Schare, Bethany Glinsman, Jenny
Hampton, Robert Russell. Navigant. 2012.

NAVIGANT
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The team reviewed over 50 sources to inform the residential behavior
updates.

»  PY2 EM&V Report for the Residential Energy Efficiency Benchmarking Program. Stuart Schare, Bethany Glinsman, Jenny
Hampton, Ming Xie, Amy Meyer. Navigant. 2014.

»  Readying Michigan to Make Good Energy Decisions: Energy Efficiency. Michigan Economic Development Corporation / GDS
Associates. 2013.

»  Review of PG&E Home Energy Reports Initiative Evaluation (2013). n/a. KEMA. 2013.

»  SCE's Home Energy Report Program Savings Assessment. Patric Ignelzi. Applied Energy Group. 2014.

»  SDG&E Home Energy Reports Program Savings Results. n/a. KEMA. 2013.

»  Smart Energy Manager Program 2013 Evaluation Report. Bethany Glinsmann, Bill Provencher, Brent Barkett. Navigant. 2014.
»  Summit Blue Evaluation Report - SMUD. Bill Provencher . Navigant . .

»  Update to the Colorado DSM Market Potential Assessment (Revised). KEMA. 2013

»  Utah Home Energy Reporting Program. Bill Provencher, Bethany Glinsmann, Argene McDowell, Amanda Bond, Dave Basak.
Navigant. 2014.

»  Verification of Hawaii Energy 2011 Programs. n/a. Evergreen Economics. 2012.

»  Washington Home Energy Reporting Program 18 month evaluation report. Bill Provencher, Bethany Glinsmann, Argene
McDowell, Amanda Bond, Dave Basak. Navigant. 2014.
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