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	Retail Products Platform

	Measure description 
	Incentives are given to participating retailers to sell larger volumes of more efficient appliances and consumer electronics.

	Program delivery method
	Midstream

	Measure application type
	ROB

	Base case description
	Non-ENERGY STAR certified products

	Energy and demand impact common units 
	Each

	Peak Demand Reduction (kW/unit)
	Varies by product

	Energy savings (Base case – Measure)
(kWh/unit)
	Varies by product

	Gas savings (Base case – Measure) (therms/unit)
	Varies by product

	Full measure cost[footnoteRef:1] ($/unit) [1:  Full measure cost = measure equipment cost + measure labor cost
] 

	N/A

	Incremental measure cost[footnoteRef:2] ($/unit) [2:  Incremental measure cost = Measure equipment cost – Baseline equipment cost] 

	Varies by product

	Effective useful life (years)
	Varies by product
Sources: DEER2015, available studies, EPA


	Net-to-gross ratio(s) 
	Varies by product
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[bookmark: _Toc385592983][bookmark: _Toc432490244]Product Measures
General Description
The Retail Products Platform (RPP) Program responds to the call from the Long-Term Energy Efficiency Strategic Plan adopted by the California Public Utilities Commission (CPUC) on September 18, 2008 to develop comprehensive, innovative initiatives to reverse the growth of plug load energy consumption through technological and behavioral solutions[footnoteRef:3] (California Public Utilities Commission, 2011). Rather than consisting of a single measure, the RPP Program is designed motivate retailers to change their business practices with the ultimate goal of reducing the growth of plug load electricity use. Unlike typical measures in PG&E’s energy efficiency measure portfolio that are characterized as resource acquisition (RA) programs, the RPP Program is characterized as a market transformation (MT) program. The objective of the RPP Program is to accomplish long-term sustainable changes in the retail market to motivate consumers to adopt more efficient plug load and appliance products and to influence the supply chain to provide more efficient models over time.  [3:  Reducing plug load energy consumption is highlighted as one of four strategic market transformation goals for the residential sector in the California Energy Efficiency Strategic Plan (see page 11). 
] 


The program will incent retailers for selling specific home appliance and consumer electronics models in targeted product categories that meet and/or exceed ENERGY STAR minimum efficiency requirements. The RPP Program is adopting a portfolio approach, which allows retailers and utilities to customize the product offerings on an ongoing basis based on a number of specific inputs for each product such as energy savings potential, product cost, market share, overall product sales volumes, etc.

The following measures are currently being considered for inclusion in the portfolio: freezers, electric clothes dryers, gas clothes dryers, room air cleaners, soundbars, and room air conditioners.

Technical Description
Freezer - a cabinet that is designed as a unit for the freezing and storage of food, beverages, or ice at temperatures of 0°F or below and that has a source of refrigeration requiring an energy input (Singh, Rider, & Babula, 2015). 

Electric clothes dryer - a cabinet-like appliance that is designed to dry fabrics in a tumble-type drum with forced air circulation and that has a drum and a blower driven by an electric motor. Electric clothes dryer means a clothes dryer whose heat source is electricity (Singh, Rider, & Babula, 2015).

Gas clothes dryer - a cabinet-like appliance that is designed to dry fabrics in a tumble-type drum with forced air circulation and that has a drum and a blower driven by an electric motor. Gas clothes dryer means a clothes dryer whose heat source is gas and the drum and blower(s) are driven by an electric motor(s) (Singh, Rider, & Babula, 2015). 

Room air cleaner – a portable, electric appliance that removes fine particles, such as dust and pollen, from indoor air (U.S. Environmental Protection Agency)

Soundbar - a special loudspeaker enclosure that creates a reasonable stereo effect from a single cabinet. They are much wider than they are tall, partly for acoustical reasons, but also so that they can be mounted above or below a display device e.g. above a computer monitor or under a television or home theater screen. (Soundbar)

Room Air Conditioner - a factory-encased air conditioner that is designed (1) as a unit for mounting in a window, through a wall, or as a console, and (2) for delivery without ducts of conditioned air to an enclosed space (Singh, Rider, & Babula, 2015).
[bookmark: _Toc385592984][bookmark: _Toc432490245][bookmark: _Toc304800203][bookmark: _Toc324318339][bookmark: _Toc324340483]Program Implementation Overview
Implementation Methods
The Program is a mid-stream strategy (retailer-centered) that influences both upstream (manufacturer) and downstream (customer) actors. The fundamental program theory is that, with the right combination of incentives and engagement, market barriers for retailers, consumers and eventually manufacturers will be reduced.[footnoteRef:4] This strategy involves the leveraging of retailer power (through stocking, assortment, pricing, and promotion practices) to influence consumer demand for energy-efficient products and using the retailer’s market power with manufacturers to influence manufacturer supply. As a result, retailers will sell more models that meet and/or exceed ENERGY STAR specifications to more informed customers than retailers would have absent the program, thereby generating energy savings, and with sustained engagement, transforming the retail channel market in delivering energy efficient plug load products and appliances. A key metric that will be tracked over time is retailers’ sales of program-qualified models as a percent of all models sold. [4:  Note that the RPP is not a lift program, which pays incentives only for the number of units sold that is greater than the forecasted number of units that would have been sold normally (in the absence of the program). That is, in lift programs incentives are paid only for the incremental, or net, units above a baseline forecast. Rather, in the RPP Program an incentive will be paid for every program-qualified unit in order to provide fair and balanced incentives to participating retailers. This incentive structure is no different than standard utility midstream incentive programs, which pay incentives for every qualified measure (e.g., a refrigerator). Some portion of program participants are always free riders, a proportion that is determined as part of an ex-post evaluation. To mitigate the risk of high free ridership, program implementers must incentivize energy-efficient measures that have relatively low market share, use less energy, are not readily available or promoted to customers, and may cost more than the standard efficient units. For a complete list of market barriers, see PG&E (2015). Program Theory and Logic Model for the PG&E Retail Products Platform(RPP) Program, pp. 14-15.] 


In the short term, the program is intended to motivate participating retailers through incentives to promote and sell more efficient models. Over time, other retailers, investor-owned utilities (IOUs), and administrators outside of PG&E’s service territory (e.g., other investor-owned utilities, municipal utilities such as SMUD, and program administrators, such as NEEA) are expected to collaborate in this effort to incentivize retailers to regularly demand, stock, and promote the most efficient models available. Building scale through the participation of multiple utilities will be necessary because the market for these types of “plug-load” products is complex and world-wide and it would be extremely difficult for a single IOU to have sufficient influence on the market forces to affect how manufacturers and mid-stream players act. The program will require participation by a number of retailers and buying groups that have a significant market share to affect the demand for higher efficiency products. Once the RPP Program reaches full scale, the resulting increase in regional and/or national demand for higher efficiency models will cause their manufacturing partners to shift to production of these models permanently, thus transforming the markets for the targeted products and reversing the trend of increasing energy use due to plug loads and appliances. In cases where mandatory codes are adopted, the savings are irreversible. To the extent that retailer behavior is transformed permanently, the promotion of models that exceed current voluntary and mandatory efficiency codes will be sustainable. The program theory and logic model for the RPP Program, which includes program activities, expected outputs and short-, medium- and long-term outcomes is available upon request. 

Program Restrictions and Guidelines
The program will provide incentives to retailers for selling specific models of targeted categories of home appliance and consumer electronics products that meet and/or exceed ENERGY STAR minimum efficiency requirements.

Measure Application Type
All purchases made through the RPP Program are assumed to be replacement on burnout. This assumption means that the baseline usage is the UEC for all non-program qualifying models rather than the UEC for all units that were replaced (which would require a separate baseline for early replacement). 

Implementation Requirements
There are a number of components of the RPP Program that will help to ensure the reliability and persistence of the savings. 

One of the challenges with MT programs is that the baselines used to estimate gross energy and demand impacts are dynamic, particularly in fast moving markets such as consumer electronics. To account for expected changes in baselines and ensure more reliable estimates of gross savings, the RPP Program will re-estimate UECs and UESs annually based on any updates to the data sources used to calculate the UESs adopted at the beginning of each program year. Other parameters such as NTGRs, EULs, installation rates, incentive levels, and load profiles will also be updated as new data are collected throughout the life of the program.

The persistence of the savings of each product is already captured in the product EUL. However, permanently changing retailer behavior with respect to the demand, sale and promotion of models that meet and/or exceed ENERGY STAR minimum efficiency requirements is the ultimate goal of the RPP Program. Put another way, the question of persistence of savings for this particular program becomes: once the RPP Program concludes, what are the chances that this changed retailer behavior will persist, i.e., become routine and sustainable? Of course, the program theory and logic model are designed to produce savings that persist after the program concludes. The fundamental program theory is that, with the right combination of incentives and engagement, market barriers for retailers, consumers and eventually manufacturers will be reduced. As a result, retailers will increase their sales of more energy-efficient models that meet and/or exceed ENERGY STAR specifications to customers than they would have absent the program, thereby generating energy savings, and with sustained engagement, transform the retail channel market by delivering energy-efficient plug load products and appliances.

[bookmark: _Toc304800205][bookmark: _Toc324318341][bookmark: _Toc324340485]More details how the design and delivery of the RPP Program are aimed at ensuring sustainable savings are provided in a more comprehensive program theory and logic model document that is available from PG&E upon request.
[bookmark: _Toc432490246]Level of Evaluation Rigor 
Any measure that is expected to represent 2% or more of total IOU portfolio savings is referred to as a high impact measure (HIM). Evaluations aimed at estimating the savings for HIMs, due to their relative importance to the portfolio, are typically designed at a higher level of methodological rigor. The question is whether the savings associated with the RPP 2015 bundle of measures represent 2% or more of PG&E’s estimated net savings. If not, is the bundle likely to achieve HIM status at some point in the future? Given that as of 2015, only four retailers are likely to engage with the RPP Program and that the RPP Program will incent initially only six products, achieving HIM status is highly unlikely in the immediate future. However, going forward, as more retailers engage with the RPP Program that will expand the number of products the Program covers, and the chances of achieving HIM status at some point in the future increases. Given this likelihood, the evaluation plan for the RPP Program (EMI Consulting, 2015) is set at the enhanced level of rigor. This represents a “no-regrets” evaluation design since PG&E wishes to avoid a situation in which the RPP Program eventually achieves HIM status but PG&E failed to establish baselines for key program performance and market transformation indicators.
[bookmark: _Toc304800204][bookmark: _Toc324318340][bookmark: _Toc324340484][bookmark: _Toc385592985][bookmark: _Toc432490247]Product Parameter Data
[bookmark: _Toc385592986][bookmark: _Toc432490248]DEER Data
Unit Energy Savings (UES)
[bookmark: _Toc385592671]Table 1. DEER UES Difference Summary

	DEER 
	
	Used in Workpaper Approach?

	
	Freezers
	Electric Clothes Dryers
	Gas Clothes Dryers
	Room Air Cleaners
	Soundbars
	Room Air Conditioners

	Modified DEER methodology
	Yes
	No
	No
	No
	No
	No

	Scaled DEER measure
	Yes
	No
	No
	No
	No
	No

	DEER base case used
	Yes
	No
	No
	No
	No
	No

	DEER measure case used
	Yes
	No
	No
	No
	No
	No

	DEER building types Used
	Yes
	No
	No
	No
	No
	No

	DEER operating hours used
	Yes
	No
	No
	No
	No
	No

	Reason for Deviation from DEER
	N/A
	There are no measure savings for Clothes Dryers in DEER.
	There are no measure savings for Clothes Dryers in DEER.
	There are no measure savings for Room Air Cleaners in DEER.
	There are no measure savings for Soundbars in DEER.
	There are no measure savings for Room ACs in DEER.

	DEER Version
	DEER2015
	N/A
	N/A
	N/A
	N/A
	N/A

	DEER ID and Measure Name (Sample)
	Re-RefgFrz-Wtd-Tier1
	N/A
	N/A
	N/A
	N/A
	N/A



[bookmark: Net_to_Gross][bookmark: _Ref384653625]Net-to-Gross
[bookmark: _Toc385592672]Table 2.  DEER Net-to-Gross Ratios
N/A
The net-to-gross ratio (NTGR) is a factor representing net program load impacts divided by gross program load impacts. The NTGR is applied to gross program load impacts to convert them into net program load impacts. This factor is also sometimes used to convert gross measure costs to net measure costs. 

Estimating the NTGR for a market transformation (MT) program requires a different method than that which is commonly used for resource acquisition (RA) programs. Typically, the NTGRs in DEER are based on evaluations of RA programs, which are evaluated over a relatively short period of time — typically once every evaluation cycle. California IOUs have designed and implemented RA programs for over 30 years. Given this long history, forecasting a NTGR and a total resource cost (TRC) for a residential major appliance program that is scheduled to run for a three-year cycle, for example, is standard practice. During that cycle, the fact that the number of other interventions in the same market(s) and the number of social and economic factors are relatively few and change little contribute to the relative ease with which program attribution can be estimated.

MT programs, on the other hand, extend over a much longer period of time during which key parameters such as incremental cost can change dramatically and the number of interventions and social/economic factors are far more numerous and can change dramatically (i.e., The Great Recession). Prahl and Keating 2014 (Prahl & Keating, 2014) observed:

With market transformation, the gross market changes observed over the time horizon of a market transformation initiative are not all linked to the utility or other public policy intervention.  Some of it is naturally occurring – even a slow growing product, if it is moving into the market will have an increasing penetration, even without a strategic market transformation intervention. This equates to the non-net portion of a resource acquisition. (pp. 45-46, see Appendix 1 – Supplemental Files for the full report)

Furthermore, there are limited CPUC-adopted guidance documents and CPUC decisions on MT evaluation policies, and limited experience among the California IOUs and across the United States in designing, implementing, and evaluating MT programs. Outside of California, while MT programs have been implemented more frequently, rigorous evaluations of these programs are rare (Ridge & Chen, 2012). The few exceptions, such as the evaluation of NYSERDA’s 2010-2012 ENERGY STAR Product Program, have provided some valuable insights. However, since the RPP Program is being designed to avoid some of the program design problems identified in the NYSERDA evaluation, NYSERDA’s estimated NTGR is not particularly relevant.  The lack of relevant historical experience with MT programs combined with their greater complexity and duration creates enormous challenges in forecasting the NTGR for RPP products. For all these reasons, the DEER NTGR values that are available for RPP products were deemed not applicable. For nearly all RPP products there are no NTGRs either in DEER or that could be transferred from evaluations of similar MT programs.  Therefore, a different approach was identified for estimating NTGRs for all RPP measures that is more appropriate for a MT program. This method is briefly described in Section 1.4.5.   
Effective Useful Life / Remaining Useful Life
[bookmark: _GoBack]Table 3 shows the EUL/RUL values for products that are included in DEER. 

[bookmark: _Ref409538513][bookmark: _Toc385592673]Table 3. DEER EUL Values/Methodology

	READi EUL ID
	Market
	End Use
	Measure
	EUL (Years)
	RUL (Years)

	Appl-ESRefg
	Residential
	KitchenApp
	High Efficiency Freezer
	11
	3.7

	HV-RAC-ES
	Residential
	HVAC
	Room AC – Energy Star
	9
	3



DEER 2015 does not provide EUL/RUL values for the remaining products in RPP.

In-Service Rate / First Year Installation Rate:
[bookmark: _Toc385592674]Table 4. Installation Rate
N/A
It is assumed that the installation rate for all RPP products is 100%. Consumers don’t typically stockpile home appliances or consumer electronics products.

READi Technology Fields
[bookmark: _Toc385592675]Table 5. READi Tech IDs
	READi Field Name
	Product
	Values included in this workpaper

	Measure Case UseCategory
	Freezers
	AppPlug

	
	Electric Clothes Dryers
	

	
	Gas Clothes Dryers
	

	
	Room Air Cleaners
	HVAC

	
	Room Air Conditioners
	

	
	Soundbars
	AppPlug

	Measure Case UseSubCats
	Freezers
	KitchenApp

	
	Electric Clothes Dryers
	Laundry

	
	Gas Clothes Dryers
	

	
	Room Air Cleaners
	VentAirDist

	
	Room Air Conditioners
	SpaceCool

	
	Soundbars
	Electronics

	Measure Case TechGroups
	Freezers
	Ref_Storage

	
	Electric Clothes Dryers
	Clean_equip

	
	Gas Clothes Dryers
	

	
	Room Air Cleaners
	Electronics

	
	Room Air Conditioners
	dxAC_equip

	
	Soundbars
	Electronics

	Measure Case TechTypes
	Freezers
	Freezer

	
	Electric Clothes Dryers
	ClothesWash

	
	Gas Clothes Dryers
	

	
	Room Air Cleaners
	AllEquip

	
	Room Air Conditioners
	RoomAC

	
	Soundbars
	AllEquip

	Base Case TechGroups
	Freezers
	Ref_Storage

	
	Electric Clothes Dryers
	Clean_equip

	
	Gas Clothes Dryers
	

	
	Room Air Cleaners
	Electronics

	
	Room Air Conditioners
	dxAC_equip

	
	Soundbars
	Electronics

	Base Case TechTypes
	Freezers
	Freezer

	
	Electric Clothes Dryers
	ClothesWash

	
	Gas Clothes Dryers
	

	
	Room Air Cleaners
	AllEquip

	
	Room Air Conditioners
	RoomAC

	
	Soundbars
	AllEquip



[bookmark: _Toc304800206][bookmark: _Toc324318342][bookmark: _Toc324340486][bookmark: _Toc385592987][bookmark: _Ref292019252][bookmark: _Toc432490249]Codes and Standards Requirements Base Case and Measure Information
Title 20: Freezers and electric clothes dryers fall under Title 20 and have the same requirements under Federal DOE Energy Regulations. The combined EER of room air conditioners manufactured on or after June 1, 2014 shall be not less than the applicable values shown in Table 6 below. 

[bookmark: _Ref300935255]Table 6. Title 20 Requirements for Room Air Conditioners

	Product Class
	Louvered Sides?
	Cooling Capacity (Btu/h)
	Minimum Combined EER

	Room Air Conditioner
	Yes
	< 6,000
	11.0

	
	
	6,000 – 7,999
	11.0

	
	
	8,000 – 13,999
	10.9

	
	
	14,000 – 19,999
	10.7

	
	
	20,000 – 27,999
	9.4

	
	
	≥ 28,000
	9.0

	
	No
	<6,000
	10.0

	
	
	6,000 – 7,999
	10.0

	
	
	8,000 – 10,999
	9.6

	
	
	11,000 – 13,999
	9.5

	
	
	14,000 – 19,999
	9.3

	
	
	≥ 20,000
	9.4

	Room Air Conditioning Heat Pump[footnoteRef:5] [5:  Room air conditioning heat pumps are also frequently referred to as reverse cycle room air conditioners.] 

	Yes
	< 20,000
	9.8

	
	
	≥ 20,000
	9.3

	
	No
	< 14,000
	9.3

	
	
	≥ 14,000
	8.7

	Casement-Only Room Air Conditioner
	Either
	Any
	9.5

	Casement-Slider Room Air Conditioner
	Either
	Any
	10.4



Title 24: These measures do not fall under Title 24.

Federal Standards: The following measures fall under Federal DOE Energy Regulations.

[bookmark: _Ref431557219]Table 7. Effective September 14, 2014, the following is required for freezers (Residential Refrigerators and Freezers):

	Product Class
	Equations for Maximum Energy Use (kWh/yr)

	
	Based on AV (cu. ft.)
	Based on av (L)

	8. Upright freezers with manual defrost.
	5.57AV + 193.7
	0.197av + 193.7

	9. Upright freezers with automatic defrost without an automatic icemaker. 
	8.62AV + 228.3
	0.305av + 228.3

	9I. Upright freezers with automatic defrost with an automatic icemaker. 
	8.62AV + 312.3
	0.305av + 312.3

	9-BI. Built-In Upright freezers with automatic defrost without an automatic icemaker.
	9.86AV + 260.9
	0.348av + 260.9

	9I-BI. Built-in upright freezers with automatic defrost with an automatic icemaker.
	9.86AV + 344.9
	0.348av + 344.9

	10. Chest freezers and all other freezers except compact freezers.
	7.29AV + 107.8
	0.257av + 107.8

	10A. Chest freezers with automatic defrost.
	10.24AV + 148.1
	0.362av + 148.1



Effective January 1, 2015, the following is required for clothes dryers (Residential Clothes Dryers). As of January 1, 2015, manufacturers are required to show compliance using the test procedure in Appendix D1 in the Code of Federal Regulations (Title 10: Energy, Part 430 - Energy Conservation Program for Consumer Products, 2015). Manufacturers may also use Appendix D2 to show early compliance with the January 1, 2015 energy conservation standards.

Table 8. Federal Minimum Requirements for Clothes Dryers

	Product Class
	Combined Energy Factor (pounds/kWh)

	1. Vented Electric, Standard (4.4 ft3 or greater capacity)
	3.73

	2. Vented Electric, Compact (120V) (less than 4.4 ft3 capacity)
	3.61

	3. Vented Electric, Compact (240V) (less than 4.4 ft3 capacity)
	3.27

	4. Vented Gas
	3.30

	5. Ventless Electric, Compact (240V) (less than 4.4 ft3 capacity)
	2.55

	6. Ventless Electric Combination Washer/Dryer
	2.08



[bookmark: _Toc385592988][bookmark: _Toc432490250]Relevant EM&V Studies
A large number of potentially relevant evaluations of programs that reported some form of participant and/or nonparticipant spillover were examined (Ridge & Chen, 2012). Programs that were relatively recent and similar to the RPP Program were identified and reviewed to inform the workpaper as well as the design of the RPP Program and its evaluation. Three evaluations were identified.  Each is presented below followed by a discussion of the lessons learned.

1.4.3.1. The New York Products Program (Dimetrosky, Lieb, Rowberry, Peters, & Scholl, 2014)
The New York Products Program (NYPP; previously called the New York Energy $martSM Products Initiative), established in 1999, seeks to increase sales of residential energy-efficient appliances, lighting and home electronics products. NYPP works on the supply side with retailers and manufacturers and on the demand side by marketing to consumers. NYPP’s overall goal is to increase awareness of and demand for energy-efficient products, including ENERGY STAR certified appliances, lighting, and home electronics. Program activities include incentives for cooperative advertising and special promotions, as well as marketing campaigns on both the supply and demand sides of the appliance and lighting markets. Other activities include the development and distribution of special point-of-purchase (POP) materials; development of educational materials, inclusion on the www.nyserda.ny.gov website, coordination with retailers to obtain donations of ENERGY STAR certified appliances and lighting in support of the Program's outreach at trade shows, home shows, and county and state fairs, as well as training sessions for retail sales staff and managers. 
Though not a direct change in program design, the most significant event that affected the NYPP was the introduction of American Recovery and Reinvestment Act (ARRA) funds. The significance of the availability of millions of dollars in ARRA funding during the 2010-2012 timeframe (though most of the appliance rebate funds were concentrated in the program year 2010) cannot be overstated. ARRA funding provided the availability of the following appliance programs:

· In 2010 NYSERDA implemented “New York’s Great Appliance Swap Out,” an energy-efficient appliance rebate program that offered rebates for the purchase of ENERGY STAR certified refrigerators, freezers, and clothes washers, and larger rebates were included when bundled with recycling of older inefficient refrigerators and clothes washers, dishwashers. This program began on February 12, 2010 and ended in early March 2011.
· In September 2011 and March 2012, NYSERDA initiated the statewide “Buy Green, Save Green” appliance rebate initiative. This initiative offered rebates for high efficiency refrigerators and clothes washers, defined as models that qualified for the Consortium for Energy Efficiency’s Tiers 2 and 3 efficiency levels. Retail partners promoted it heavily, and funding was exhausted in less than a week during both efforts. 
· In September 2011, NYSERDA initiated a “New York Storm Relief” rebate initiative to help New Yorkers whose homes had been damaged by Hurricane Irene and Tropical Storm Lee recover with rebates on efficient appliances and space and hot water heating systems. 

[bookmark: _Toc384396344][bookmark: _Toc384396343]Evaluation Methods
This evaluation relied on multiple methods and analytical techniques to characterize and assess the market and to estimate net savings. Both primary and available secondary data were used in the analysis. To determine how well the program raised awareness, the evaluation team used information gathered in a residential end-use customer telephone survey (the MCAP Survey), the 2012 National Household CEE Survey (U.S. Environmental Protection Agency, 2013), corporate retailer interviews, and a participating retailer storefront survey. The evaluation team relied primarily on three data sources to estimate market share for ENERGY STAR certified products in the NYSERDA region: 
· National Partner Sales Data collected by D&R International[footnoteRef:6] [6:  D&R collects sales data from national ENERGY STAR partners, combining all partner data (removing retailer names). This data is extremely valuable in detail, providing ENERGY STAR market share for four appliance types (refrigerators, clothes washers, dishwashers, and room ACs) by state, region, and year. The primary caveat to using these data, however, is that the compliance rate for retailers providing sales data fluctuates, as the delivery of sales data is requested but not required to remain in the national program. For use in this study, D&R International provided total market share data (rather than individual store data) for 2010 and 2011 in two categories: 1) national ENERGY STAR partners that are also NYSERDA partners and 2) national ENERGY STAR partners excluding NYSERDA partners. 
] 

· NYSERDA Partner Sales Data collected by Lockheed Martin[footnoteRef:7] [7:  Lockheed Martin collects monthly sales data from NYPP retail partners. The reporting of sales data, including the number of ENERGY STAR and non-ENERGY STAR certified units sold, by month, is a requirement for partners in the Program, and compliance is typically above 90% for active retailers. Data are collected for all relevant program-supported products. In order to allow for the analysis of NYSERDA-only partners and NYSERDA partners that are also national partners (also called NYSERDA and national partners, or dual partners), the evaluation team split the retailers by partnership status. 
] 

· The MCAP Residential End-Use Customer Telephone Survey[footnoteRef:8] [8:  As part of a residential end-use customer random-digit dial survey, the evaluation team targeted 200 respondents per product who had purchased a new refrigerator, clothes washer, dishwasher, or room AC over the 2010-2012-time span. Respondents were asked to provide detailed information about where purchases were made, as well as about the energy efficiency of the product. In order to validate the self-reported purchases of ENERGY STAR certified products, the evaluation team asked respondents to provide the make and model number of the appliance. ] 


Finally, to assess attribution, interviews with retailers and manufacturers were conducted. Responses from areas outside of New York (Washington, D.C. and Houston, TX to represent downstate NY and Virginia to represent upstate NY) were used as points of comparison.

Market Characterization Findings
Market characterization provides background information useful in defining programs, delivery concepts, target markets, and the program potential. “Big box” retailers continue to dominate the market based on the results of the distribution channel analysis: Over 60 percent of the combined consumer survey respondent purchases for every product category came from the top five “big box” retailers, with the highest concentration for refrigerators (70 percent) and lowest for room air conditioning units (49 percent). Market share was estimated for all products using the residential end-use customer survey, sales data from the National ENERGY STAR Partners, and NYSERDA ENERGY STAR Partners. ENERGY STAR market shares were high for all products studied, with the highest market share for dishwashers (74%), followed by clothes washers (61%), refrigerators (55%), and room air-conditioners (48%).

Market Assessment Findings
Market assessment tracks changes in markets over time with a specific focus on market indicators that might be influenced by the NYPP.  Consumer awareness and understanding of the ENERGY STAR label has effectively plateaued: aided awareness was 89 percent in 2010 and was slightly lower at 86 percent in the current telephone survey of residential end-use customers. The ENERGY STAR stocking trend among NYSERDA retailers continues to increase steadily over time, with 2012 ENERGY STAR certified appliance-stocking levels higher than in the previous 2010 survey. In addition, all NYSERDA partner retailers now recognize the profitability of promoting ENERGY STAR, as 100 percent of store managers said they would continue to stock (56 percent would continue to advertise) ENERGY STAR certified products even without NYSERDA’s assistance. The majority agreed, however, that without NYSERDA’s Program, ENERGY STAR sales would likely decrease.

However, market share analysis indicates that the ENERGY STAR market share of most appliances has increased only slightly since 2009. A portion of this increase can be traced to the ARRA rebates (both within New York and nationally), which were available through most of the evaluation timeframe of 2010-2012 (though most of the ARRA rebates occurred in 2010). Market shares of ENERGY STAR products in NYSERDA territory are no longer any higher than shares in non-program areas. The incremental cost analysis showed that ENERGY STAR features are typically bundled with high-end features. This was the reason that simple prices are higher than modeled analyses (this is particularly true for refrigerators). The incremental cost has actually gone down or stayed flat when modeled and controlled for covariates (such as the inclusion of high-end features) and inflation.

Estimated Net Savings
The evaluation team examined data from a multitude of resources related to ENERGY STAR products in order to estimate net savings from NYPP activities. The 2010-2012 Program resulted in the installation of over 154,966 ENERGY STAR appliances, resulting in estimated savings of 14,816 MWh of energy and 3.4 MW of peak demand. From the program inception through year-end 2012, the program saved 784,832 MWh and 149 MW. The final NTGR was approximately 0.10.

Recommendations
The following recommendations are based on the evaluation team’s review of the extensive evaluation data and results. 
 
Issue: The NYSERDA ENERGY STAR market share is very high, awareness has not changed since 2010, and the ENERGY STAR market is considered a mature market.
· Recommendation: Continue shift of focus towards ENERGY STAR Most Efficient to push market forward to even higher efficiency levels.

Issue: Market lift of ENERGY STAR products was somewhat evident in NYSERDA-only partners, of limited impact for retailers that team with both NYSERDA and also work with national ENERGY STAR program (big box), and not evident at all for retailers outside of the program.
· Recommendation: Continue to team with retailers that are not receiving support through the national ENERGY STAR program to help them sell more energy-efficient products. In addition, while the program has moved to promoting ENERGY STAR Most Efficient rather than all ENERGY STAR products, it is important to develop a plan to track market share and potential program impacts. 

1.4.3.2. PG&E Business and Consumer Electronics (BCE) Program (Kema, Inc., 2013)
PG&E ran the BCE program from 2008 – 2013 and the program was a core sub-program to CalSPREE. According to the IOU Program Implementation Plans (PIP), Jan. 2011, the PG&E and SCE programs provided “…midstream incentives to retailers to increase the stocking level and promotion activities of high-efficiency (i.e., ENERGY STAR®) electronic products including computers, computer monitors, cable and satellite set-top boxes, televisions and additional business and consumer electronics as they become available to the market.”

According to the PIPs filed with the CPUC, the BCE programs generated energy savings by paying rebates to retailers for televisions that were least 15 percent more energy efficient than the prevailing ENERGY STAR standard. Influenced by these rebates, retailers altered their inventory and increased the percentage of these qualifying units in stock. This led to unit sales that are more efficient than they would have been without the program influence.

During the course of operation, the BCE Program added two market transformation elements. First, IOUs claimed that the program influenced the efficiency levels of televisions sold throughout the rest of the U.S. due to national purchasing practices and second, it encouraged ENERGY STAR to adopt more aggressive standards through lobbying efforts aimed at ENERGY STAR and television manufacturers.

The evaluation team used five main data sources to construct a narrative for the BCE program. These were:
· IOU program staff interviews - Interviews to record program operations, perceptions of the market, and interactions with target market actors.
· Regional and national retail TV buyer interviews - Interviews to understand retailers’ product purchase decision criteria, process for procurement, and perceptions of the program.
· Panel of experts (Delphi) - An anonymous panel using a hypothetical scenario to gather and understand their insights and opinions about the program’s influence on the market.
· The NPD Group sales data - Retailer point-of-sale data from The NPD Group for analysis of TV model market shares, feature sets, energy use, and sales trends before and during the program period.
· IOU program tracking data - IOU data to which the net-to-gross values that emerged from the interviews, sales data and Delphi panel were applied.

The evaluation team analyzed IOU program staff interviews, interviews with retailers, national and California-specific sales data. In addition the team considered the development of TV technologies and standards. Finally, experts estimated the impact of the BCE program on market share through an anonymous facilitated panel. Averaging these estimates of market share without the program resulted in an estimated 11.4 percent increase in the program-qualifying market share. In other words, the BCE Program increased the market share of energy-efficient televisions in California on average by 11.4 percent.

To generate net savings estimates for the program, the evaluation team converted this 11.4 percent market share increase into kWh savings of 51,913,723 kWh. The IOUs reported gross savings of 182,641,713 kWh over the same period. When the ex-ante savings are adjusted using the study findings, this gross number is reduced to 118,641,713 kWh. Accepting the assertion that BCE paid rebates on ENERGY STAR 4.0 units longer than it should have and, therefore, slowed the uptake of ENERGY STAR 5.0 units, reduces the savings attributed to BCE further. As a result of these adjustments, the net-to-gross ratio becomes 22.3 percent for the BCE program on a statewide basis based on kWh savings and using the mean estimate (adjusted) from the Delphi panel.

Due to the uncertainty around this estimate, alternate calculations for NTG were explored. These alternate approaches yield NTG results that range from 5.8 to 39.3 percent and are lower than the unadjusted mean value from the Delphi panel (43.7 percent).

In the end, the evaluation conceded that “ . . . given the issues surrounding the panel (perceived upward and downward[footnoteRef:9] bias, panelist attrition and failure to approach consensus) the uncertainty around the NTG recommendation of 22.3 percent limits its applicability to the 2010-2012 program cycle.” [9:  NRDC asserted a downward bias of panelists in their comments to the CPUC, April 2013
] 


The results are limited in their application to future programs. The panel focused on the program period from Q1 2010 through Q3 2011. Extrapolating the findings from this study to future periods may not be appropriate due to the rapid evolution of TV technology, the expectations for new ENERGY STAR specifications, or both.

1.4.3.3. NEEA Consumer Electronics Television Initiative Market Progress Evaluation Report #3 (Research Into Action, Inc. & DeHoratius, 2014)
The Northwest Energy Efficiency Alliance (NEEA) is a non-profit organization that works to accelerate the innovation and adoption of energy-efficient products, services, and practices in the Pacific Northwest. In 2009, NEEA launched the Consumer Electronics Television Initiative (the Initiative) to increase the availability of energy-efficient televisions. The Initiative provides retailers with financial incentives to encourage them to include a higher number of the most efficient televisions in their assortments than they would have otherwise. In addition, Initiative field staff place promotional point-of-purchase (POP) television tags in participating retail stores to help consumers identify efficient televisions.
There were five key research questions for this report:

1. Did sales associate behavior change during customer interactions, since the 2012 “mystery shopping” data collection activity, reported in the Market Progress Evaluation Report (MPER) #2?
2. Did customers ask about Energy Forward[footnoteRef:10] when interacting with sales associates? [10:  NEEA developed a unique brand for the Initiative, “Energy Forward,” and produced several types of marketing materials, including: in-store materials (“point-of- purchase” or POP) like shelf tags and/or product stickers, and a 15-second video played in retail stores and available on the Initiative website. The Initiative also coordinated a cross platform marketing campaign that took place in October 2012 and included social media, earned media, and limited in-store promotion at selected retail stores. ] 

3. Did the impact of the Initiative’s in-store video differ by retail chain?
4. When and why did the in-store video impact sales?
5. Did the 2012 marketing campaign impact sales?

The evaluation involved multiple data sources and methods including: in-depth interviews, Initiative data review, retail store manager surveys, store manager surveys, mystery shopping, ride-alongs with field staff, and a literature review.

Key Findings
MPER #3 yielded seven key findings about the Initiative’s progress relative to the research questions:

· Key Finding #1: Sales associates were less likely to promote energy efficiency to customers in 2013 than in 2012.
· Key Finding #2: Sales associates’ ability to locate efficient televisions increased in 2013, and evidence suggests a link between this increase and outreach efforts by energy efficiency organizations, including NEEA’s Television Initiative.
· Key Finding #3: Television buyers rarely asked about Energy Forward when shopping at participating retailers.
· Key Finding #4: In 2012 as in 2011, sales data suggest that the Initiative’s in-store video and other marketing activities increased the proportion of Energy Forward televisions sold. The 2012 data show the impact varied by retail chain.
· Key Finding #5: Academic and trade research suggest that in-store videos and POP materials can be a powerful way to influence purchase decisions because they “prime” interested consumers to prioritize some decision-making factors over others.
· Key Finding #6: The Initiative’s in-store video met some best practices for in-store video, but there are opportunities for improvement.
· [bookmark: _bookmark10]Key Finding #7: The Initiative’s “Most Efficient” television tags are valued by retailers and are the critical causal link between the Initiative’s marketing activities and any potential impact on qualified television sales.

Conclusions and Recommendations
MPER #3 yielded the following conclusions and recommendations:
· Conclusion #1: NEEA has established strong working relationships with its retail partners.
· Recommendations: If NEEA wants to continue a consumer products initiative, its strong retailer relationships could serve as a platform for a midstream market initiative.
· Conclusion #2: NEEA may be able to increase the Initiative’s influence by addressing three issues: the large number of qualified models, the lack of retailer-led in-store promotion of the Energy Forward brand, and confusion about the brand and the specification-setting process.
· Recommendations: Consider using a stringent third-party specification to determine qualified products. Consider developing online training for sales associates, modeled on trainings developed by retailers and product manufacturers, and focused on helping sales associates use qualification as a sales tool.
· Conclusion #3: The Initiative’s in-store marketing activities are critical to increasing sales of qualified products and creating evaluable impact.
· Recommendations: Continue placing television tags on qualified models in participating stores. Seek ways to make the television tags and in-store video more effective by altering the message to focus on other attributes of qualified products or educating consumers about the cumulative impact of energy use in their homes.

1.4.3.4 Lessons Learned
From these three evaluations the following essential lessons have been learned:

· Multiple methods within the overarching framework of a theory-driven evaluation are needed for assessing program attribution for complex market transformation programs.
· Participating retailers must faithfully execute their marketing plan to promote program-qualified models.
· Multiple program and market performance metrics should be identified before program launch in order to gain a comprehensive understanding of the efficacy of the program in the short-, mid- and long-term. 
· If Delphi panels are used as one approach to estimating attribution, they should be conducted according to best practices.
· All relevant quantitative and qualitative data must be reviewed by the evaluators in order to avoid premature termination of the program.
· Data availability for participating retailers is critical and can be challenging to obtain. 
· Reliable data for non-participating retailers is also critical but even more challenging to obtain.
· It is critical that, when calculating Unit Energy Savings (UES), dynamic baselines are identified in a timely and cost-effective manner.
· Because the market for basic tier (ENERGY STAR) models appears to have been transformed for many products, promoting the more efficient models on the ENERGY STAR list will increase the chances of obtaining savings that would not have occurred without the Program. 
· It is critical to have a product-specific exit or transition strategy when market share reaches a predetermined threshold indicating market transformation. For information on the product transition strategy for RPP, refer to the Retail Products Platform (RPP) Product Introduction and Transition Guidance document found in Appendix 1 – Supplemental Files.
· Strong retailer relationships can serve as a platform for a successful midstream market intervention.
[bookmark: _Toc385592989][bookmark: _Toc432490251][bookmark: _Toc385592990][bookmark: _Ref283930083]Relevant Work Paper Dispositions
· The recommendation made in the September 3, 2008 ED memo that the existing home CFL impact load shapes, included with the 2008 DEER database, should be examined as a potential load shape has been incorporated in the RPP Program for soundbars.
· The recommendation made in the September 3, 2008 ED memo to include incentive levels in the workpaper has been adopted.
· The recommendation made in the September 3, 2008 ED memo to develop base case costs based on current availability through common retail sales channels has been adopted.
· The coincident demand factor for televisions (0.031) from the Energy Division’s March 2013 Workpaper Disposition on Energy Efficient Televisions (California Public Utilities Commission, Energy Division, 2013) is used as a proxy for soundbars.
[bookmark: _Ref292030020][bookmark: _Ref292030064][bookmark: _Ref292030069][bookmark: _Toc432490252]Other Sources for Non-DEER Methods
For a discussion of the data sources reviewed and ultimately selected for each of the products included in the RPP Program, see Appendix 6 – Product-Specific Savings Values and Calculation Methodologies (discussion is product-specific and can be found under each product heading).

Hours of Operation:
Sources for hours of operation for RPP products include the EPA’s Appliance Calculator (U.S. Environmental Protection Agency, 2014), DOE Test Procedures, and other secondary data sources including metering and monitoring studies and surveys. Specific sources for each product are can be seen in Appendix 6 – Product-Specific Savings Values and Calculation Methodologies.

Efficiency:
Sources for the efficiencies of both program-qualified and base-case RPP products include federal minimum standards, ENERGY STAR criteria, and the EPA’s Appliance Calculator. Specific sources for each product are can be seen in Appendix 6 – Product-Specific Savings Values and Calculation Methodologies.
	
Modal Power Draw:
Sources for modal power draw for RPP products include the EPA’s Appliance Calculator, the EPA’s Consumer Electronics Savings Calculator (U.S. Environmental Protection Agency, 2013), metering studies, internal EPA analysis for ENERGY STAR, and other credible secondary data sources. Specific sources for each product can be seen in Appendix 6 – Product-Specific Savings Values and Calculation Methodologies.

The data needs and general sources for calculating the UEC and UES for each of the products currently included in the RPP Program are summarized in Table 9 below.

[bookmark: _Ref281558160][bookmark: _Toc284164376]Table 9: UEC/UES Data Needs and Data Sources, by RPP Products

	
	Freezers
	Electric Clothes Dryers
	Gas Clothes Dryers
	Room Air Cleaners
	Soundbars
	Room Air Conditioners

	Data Needs
	Capacity, configuration, defrost type, through-the-door ice
	Load size, number of cycles per year, combined energy factor, 120V versus 240V, compact versus standard, coincidence factor
	Load size, number of cycles per year, combined energy factor
	Capacity, efficiency, hours-of-operation by mode, idle power draw, coincidence factor
	Power usage by mode, hours-of-operation by mode, coincidence factor
	Capacity, configuration, efficiency (CEER), hours-of-operation (FLHc), coincidence factor or kW/kWh factor

	Data Source(s)
	DEER
	DOE Notice of Proposed Rulemaking, DOE Technical Support Document, ENERGY STAR criteria, federal minimum standards, secondary research/literature
	DOE Notice of Proposed Rulemaking, DOE Technical Support Document, ENERGY STAR criteria, federal minimum standards
	EPA’s Appliance Savings Calculator, AHAM’s 2004 Analysis of Energy Efficiency of Room Air Cleaners, NEEA retailer sales data, secondary research/literature
	Secondary research/literature
	Federal minimum standards, ENERGY STAR criteria, DEER, retailer websites



Effective Useful Life:
Sources for effective useful life for RPP products include Appliance Magazine, EPA’s Appliance Calculator, other secondary literature/research, the EPA. Specific EUL sources and values can be seen in Appendix 7 – Product-Specific EUL Values.

NTGR:
The long-term forecasts of program-qualified product adoption with and without the RPP Program were created using a version of the standard Bass Diffusion Model. Three key inputs are required when forecasting the RPP program-qualified product market share for a particular product:
· Market potential
· Coefficient of innovation
· Coefficient of imitation

In the Bass Diffusion Models, potential buyers are divided into two major classes: innovators and imitators. Innovators (p) are viewed as the first buyers to enter a market during a given period of time.[footnoteRef:11] Their purchases are assumed to be motivated by commercial or external sources of communication over the planning period. Imitators (q) are assumed to purchase on the basis of interpersonal influence processes within a market. Equation 1 presents the formulation of the diffusion model. [11:  The Bass diffusion model is also used in the evaluation of the California Codes and Standards Program.] 


[bookmark: _Ref283928628]Equation 1
	
Where
	nt=
	The number of adopters at time t

	m=
	The potential number of adopters

	Nt=
	The cumulative number of adopters at time t

	p=
	Coefficient of innovation

	q=
	Coefficient of imitation



Typically, the p and q parameters are estimated with a multiple regression analysis based on a product’s historical sales data, which is then used to predict the penetration of market potential. However, this approach would not work in this current situation given there are insufficient historical data. Consequently, an analogical diffusion model was explored. Analogical diffusion models follow the structure of Equation 1 but rely on estimated values of p and q from previous studies of similar products. The literature was reviewed to identify estimates of the two parameters (p and q) that were estimated from the historical data of existing product analogies. The literature and parameters selected are presented in Appendix 8 – Estimation of Net-to-Gross Ratios for the PG&E RPP Program.

The most important extension of the Bass Model is referred to as the Generalized Bass Model (Bass, Trichy, & Dipak, 1994). From Equation 2 below, one can see that the Generalized Bass Model examines the impact of marketing mix variables such as pricing, increased advertising and promotion on demand levels.  

[bookmark: _Ref283929053]Equation 2
	
Where
		S(t)=
	Sales at time t

	Pr΄(t)=
	Rate of change in price at time t

	Pr(t)=
	Price at time t

	A΄(t)=
	Rate of change in advertising at time t

	A(t)=
	Advertising at time t

	β1=
	Price coefficient

	β2=
	Advertising coefficient



However, while changing these marketing mix elements shifts the demand curve in time, e.g., the shape of the demand curve is changed, the total demand is unchanged. To address this constraint, Boehner and Gold (Boehner & Gold, 2012) build on the Generalized Bass Model to include the impact of changes in the marketing mix on market size. The extended model Generalized Bass Model is presented below in Equation 3. We have added assortment and its elasticity to this model to better reflect the strategies that retailers in the RPP Program will likely employ.

[bookmark: _Ref283929352]Equation 3
	
	       where
Nt=
	Percentage of energy-efficient products sold at time t

	p=
	Coefficient of innovation

	q=
	Coefficient of imitation

	 M=
	Total potential ratio of sales of energy-efficient products to total sales

	N0=
	Percentage of energy-efficient products sold at time 0.

	P0=
	Ratio of price for energy-efficient product to price for standard product at time 0

	e=
	Coefficient of sensitivity (elasticity) for price term

	A0=
	Ratio of advertising expenditure with the program to without the program at time 0

	f=
	Coefficient of sensitivity (elasticity) for advertising

	B0=
	Ratio of energy-efficient assortment with the program to without the program at time 0

	g=
	Coefficient of sensitivity (elasticity) for assortment

	Nt-1=
	Percentage of energy-efficient products sold in the previous period



[bookmark: _Toc432490253]In this model for a given product we forecasted purchases of program-qualified products by forecasting market share of program-qualified models and then applying it to the expected annual purchases (see attached spreadsheets in Appendix 1 – Supplemental Files). Once the market potential was estimated, Monte Carlo simulations were conducted to produce a distribution of NTGRs for each product. The NTGR that is the best measure of central tendency was selected as the ex ante NTGR. 

[bookmark: _Toc432490254]More details of this method and product-specific NTGRs are provided in Appendix 8 – Estimation of Net-to-Gross Ratios for the PG&E RPP Program.
[bookmark: _Toc304800210][bookmark: _Toc324340489][bookmark: _Toc385592992][bookmark: _Toc432490255][bookmark: _Ref379207748]Calculation Methods
[bookmark: _Toc385592993][bookmark: _Toc432490256]Program Implementation Analysis
[bookmark: _Toc385592676]Table 10. Baseline by Measure Application Type

	Measure Application Type
	Baseline
	Baseline Technology 
	Duration

	ROB
	First
	Code/Standard
	Full EUL

	
	Second
	N/A
	N/A

	NC
	First
	Code/Standard
	Full EUL

	
	Second
	N/A
	N/A


[bookmark: _Toc304800211][bookmark: _Toc324318365][bookmark: _Toc324340494][bookmark: _Toc385592994][bookmark: _Ref293585544][bookmark: _Toc432490257][bookmark: _Toc304800212][bookmark: _Toc324318366][bookmark: _Toc324340495]Electric Energy Savings Estimation Methodologies
Figure 1 depicts the proposed decision rules for determining the appropriate approach for computing UECs and UESs for RPP Program products. These are the proposed decision rules:

· First, the energy consumption/savings estimation method proposed for the RPP Program varies based on whether a product is listed in DEER. For those products with values listed in DEER, the DEER Products Approach will be used.
· Second, for products not listed in DEER, the method used for estimating UEC and UES values vary depending on whether credible secondary data sources are available that differentiate energy consumption for program-qualified models and base-case models within appropriate product subcategories. For those products where such secondary data is available, the Non-DEER Measure Level Approach is used; for those products where such secondary data is not available, the Non-DEER Model Level Approach is used.

There are several reasons for proposing this approach. First and notably, it is worth emphasizing that the preferred method for deriving UEC and UES estimates for the non-DEER products that are part of the RPP Program (i.e., the measure-level approach) generally parallels the DEER approach, which is essentially a measure-level approach, as well. 

Second, utilizing a measure-level approach will reduce the potential month-to-month variability in UEC and UES estimates. The model-level approach would require relatively frequent recalculation to account for shifting product assortments and variable sales of program-qualified and non-program-qualified models. In contrast, measure-level UEC/UES estimates will need to be recalibrated only when the underlying data sources–such as DEER or other secondary sources—are updated, because computationally, the measure-level approach does not rely on the specific UECs of models sold. 

Third, a fundamental component of the RPP Program design relies on the notion that a program confronting products with small per-unit savings can be cost-effectively implemented when the scale (i.e., number of retailers, total sales volumes) is large enough. This requires the minimization of operational costs associated with the program, a significant part of which is data processing. The model-level approach is quite resource intensive and financially costly. For most of the RPP products, there may well be hundreds of models that appear in the data when multiple large retailers participate in the program. Under the model-level approach, UEC values for every model appearing in the sales data need to be determined on a case-by-case basis and monitored throughout the study. While this is not a significant issue for program-qualified models (since they appear in the ENERGY STAR Qualified Products Lists, which typically include credible UEC values that can be used), it is a significant issue for non-program-qualified models, as estimating reliable UEC estimates can be challenging when there are no validated sources for this information. In these cases, we are forced to rely on coarse estimates or so-called “proxy” values. 

Overall, the model-level approach is a tedious, time-consuming, costly, and potentially coarse approach (depending on the level of proxying required). However, to further explore this issue, PG&E proposes to conduct an analysis of a few products to assess any potential differences between the measure-level and model-level approaches. We propose conducting this analysis after at least one year of comprehensive program sales data are available to support a robust analysis. 

Definitions and Calculations
Unit energy consumption (UEC) is the average estimated annual electricity usage, in kilowatt-hours (kWh), for a specific product or device. UECs are calculated for RPP products using standard, industry accepted engineering equations. For product-specific equations, please refer to Appendix 6 – Product-Specific Savings Values and Calculation Methodologies. 
[bookmark: _Ref281556188][bookmark: _Toc281830429]Figure 1. RPP Decision Tree for Determining UEC/UES Estimation Approach

[image: DEER Andrea Graphic.eps]
Sales-weighted unit energy consumption (SWUEC) estimates are calculated as the average UEC value, in kilowatt-hours (kWh), of all models sold by a retailer, for a specific product (or product subcategory), weighted by their respective sales volume. SWUEC values are estimated over a specified time period. The SWUEC calculation for a specific product (or product subcategory) is shown in Figure 2. For a specific product (or product subcategory), SWUEC values are estimated separately for program-qualified and non-program-qualified models.

[bookmark: _Ref281559248][bookmark: _Toc281830431]Figure 2. SWUEC Calculation Process for a Product

[image: ]

Though some details vary with regards to the final computation of UEC estimates depending on the availability of data and the approach taken, the basic premise is that the unit energy savings (UES), in kilowatt-hours (kWh), for an energy efficient model within a particular subcategory (p) for a particular period of time (t) is the difference between the average UEC for the base-case models and the average UEC for program-qualified models. This calculation is shown in Equation 4.

[bookmark: _Ref283931067]Equation 4
  

Note that the time period (t) is incorporated to account for the fact that the UECs will change over time as either the retailers’ product assortments change or the other sources of data (e.g., DEER) are updated. As a result, UES estimates will need to be recomputed periodically. 
				
Ex ante gross program energy savings are derived by multiplying the UES, in kilowatt-hours (kWh), for a product subcategory (p) and time period (t) by the total number of units sold (Q) for that product subcategory and time period and then summing across all subcategories across all products, as shown in Equation 5.

[bookmark: _Ref283931166]Equation 5
 	

Methods for Estimating UEC and UES Values
DEER Products Approach
For products included in the DEER database, DEER UEC and UES values will be assigned to each model contained in the retailer sales data. Products will be subcategorized to align with DEER type and size classes. The values in the most recent publicly available update of DEER will be used.

Non-DEER Products Measure-Level Approach
Existing secondary data sources and published research can be used to estimate UEC values (and in turn, UES values) for most products at the measure or product subcategory level. The steps involved in deriving these estimates include:

(1) Calculate measure-level UEC values. Different measure-level UECs are calculated for program-qualified and base-case products based on secondary research (e.g., ED-led ex post evaluations, other published literature). All program-qualified models within a subcategory will have the same UEC value. Likewise, all non-program-qualified models within a subcategory will have the same value (the base-case value). Within a product subcategory, the non-program-qualified UEC values (base-case values) are larger than the program-qualified model UEC values.
(2) Compute UES estimates. The UES estimates are computed as the difference between the base-case and program-qualified UEC values within each subcategory.[footnoteRef:12] [12:  It is important to note that under the measure-level approach, there is no need to sales-weight the program-qualified and base-case model UEC values within a subcategory in order to compute the UES values since all program-qualified models within a subcategory have the same UEC and all base-case models within a subcategory have the same UEC.] 

More formally, under the measure-level approach the gross UES estimate for a particular product or product subcategory (p) for a specific period of time (t) is shown in Equation 6.

[bookmark: _Ref283931394]Equation 6


Non-DEER Products Model-Level Approach
At the model level, each individual model contained in the retailer sales data is assigned its own specific UEC value based on the best available information. Under this approach, computation of UES estimates for these non-DEER products is a three-step process: 

(1) Assign model-specific UEC estimates. This is done based on credible secondary data sources such as ENERGY STAR Qualified Product Lists (QPLs), ED-led ex post evaluations, the Department of Energy’s Certification Compliance Management System (CCMS), manufacturer/retailer/industry websites or data sources, or other reliable sources (e.g., product review websites). This process involves matching specific model numbers with existing data sources, extracting the associated UEC value, and cross-checking estimates between sources when possible. Different models of a product or product subcategory can have different UEC values. In some cases, estimating specific model-level UECs is not possible because model numbers are not available or cannot be matched to reliable data sources. In these cases, default assumptions of model specifications can be used to estimate UEC values.
(2) Compute SWUEC estimates. SWUECs are calculated as the average UEC estimate of all models sold within each product subcategory weighted by their respective sales volume over a specified time period (see Figure 2). Within each subcategory, SWUEC estimates are computed separately for program-qualified and non-program-qualified models.
(3) Compute UES estimates. The UES estimates are the difference between the non-program-qualified and program-qualified SWUEC estimates for each product or product subcategory.
As noted above in Step 2, the model-level approach involves computing SWUEC estimates for non-program-qualified and program-qualified models over a specified time period. As such, more formally, under the model-level approach the gross UES estimate for a product or product subcategory (p) is calculated by taking the difference between the non-program-qualified SWUEC and the program-qualified SWUEC values for a specified time frame (t), as shown below in Equation 7. 

[bookmark: _Ref283931317]Equation 7
	

More detailed UES calculations as well as UES values for each product can be seen in 
Appendix 6 – Product-Specific Savings Values and Calculation Methodologies.

Interactive Effects
Because the interactive effects factors specific to many products in the RPP Program are not available, the DEER 2014 HVAC interactive effects (California Public Utilities Commission, 2014) for CFLs were applied to all non-DEER measures except HVAC measures. The interactive effects factors for all products except HVAC were selected for each utility’s “IOU Territory”, “Existing” building vintage, and “Res” building type and can be seen in Table 11 below.

[bookmark: _Ref284679250]Table 11. Interactive Effects Factors Used for All Non-DEER Products

	IOU Territory
	Building Type
	kWh/kWh
	kW/kW
	therm/kWh

	PG&E
	Res
	1.02
	1.35
	-0.02

	SCE
	
	1.07
	1.38
	-0.02

	SCG
	
	1.07
	1.38
	-0.02

	SDG&E
	
	1.03
	1.28
	-0.02



[bookmark: _Toc385592995][bookmark: _Toc432490258]Demand Reduction Estimation Methodologies
In addition to energy savings, the RPP Program will also result in demand reductions that will be claimed by the IOUs. In order to estimate unit demand reduction (UDR), peak coincident factors (CF) need to be derived for each product subcategory (p) as well as the average kilowatt (kW) demand for non-program-qualified models and the average kilowatt (kW) demand for program-qualified models for the product subcategory for a specific time period (t). This calculation is shown in Equation 8.

[bookmark: _Ref284100030]Equation 8
) 

Ex ante gross program demand savings will be derived by multiplying the UDR, in kilowatts (kW), for a product subcategory (p) and time period (t) by the total number of units sold (Q) for that product subcategory and time period and then summing across all subcategories, as shown in Equation 9.

[bookmark: _Ref284100099]Equation 9
 

Product-specific demand reduction estimates and calculation methods can be seen in Appendix 6 – Product-Specific Savings Values and Calculation Methodologies.
[bookmark: _Toc304800213][bookmark: _Toc324318367][bookmark: _Toc324340496][bookmark: _Toc385592996][bookmark: _Toc432490259][bookmark: _Toc304800214][bookmark: _Toc324318368][bookmark: _Toc324340497]Gas Energy Savings Estimation Methodologies
The general methodology for determining gas energy savings is the same as the methodology described above for estimating electric energy savings. For product-specific gas energy savings, refer to Appendix 6 – Product-Specific Savings Values and Calculation Methodologies.
[bookmark: _Toc385592997][bookmark: _Toc432490260]Load Shapes
For each measure, an appropriate residential load shape was chosen from the E3 calculator. If the exact load shape was not available, then the closest match was chosen based on the usage patterns of the measure.

[bookmark: _Ref296597958][bookmark: _Toc385592677]Table 12. Load Shapes for Measures in RPP

	Measure
	Load Shape

	Freezers
	PGE:RES:DEER:RefgFrzr_HighEff

	Clothes Dryers
	PGE:Res_New_Construction:32 = Res. Clothes Dry

	Room Air Cleaners
	PGE:RES:DEER:RefgFrzr_HighEff

	Soundbars
	PGE:RES:DEER:Indoor_CFL_Ltg

	Room Air Conditioners
	PGE:RES:DEER:HVAC_Eff_AC



[bookmark: _Toc304800217][bookmark: _Toc324318371][bookmark: _Toc324340500][bookmark: _Toc385592998][bookmark: _Toc432490261]Base Case, Measure, and Installation Costs
Incremental Measure Cost Coverage of RPP Products by Existing Sources
RPP’s portfolio approach utilizes a dynamic assortment of products over time, in which products may be added or removed for each program year based on program objectives. An accepted approach to developing IMCs is to use the values found in the 2010-2012 Measure Cost Study (Itron, Inc., 2014), which is typically updated every 3-4 years. However, the 2010-2012 Measure Cost Study does not cover many of the products proposed for the 2015 Program.[footnoteRef:13] Since most products within the RPP program have small individual savings potential, it is unlikely that they will be addressed in future Measure Cost Studies. While the 2010-2012 Measure Cost Study utilizes point-of-sale data to determine IMC, its data is limited to a specific time period. Retail product pricing is dynamic in nature, and the pricing of highly efficient or new products may come down more quickly than the pricing of less efficient products (Young, et al., 2014) (Desroches, Garbesi, Kantner, Van Buskirk, Yang, & Ganeshalingam, 2013). Due to the lack of product coverage and RPP’s need to determine how product prices change over time, the applicability of the 2010-2012 Measure Cost Study data is limited to providing a general analytical framework for establishing IMCs for the RPP program.    [13:  Freezers and clothes dryers were considered for inclusion in the 2010-12 MCS but ultimately not included due to a relatively low ranking in Itron’s prioritization order. ] 


Utilizing Web Harvesting to Collect Product Price Data
We propose calculating IMCs through the ongoing collection of data using a web harvester when IMCs for RPP products are not available in the Measure Cost Study. This approach is discussed briefly in the following sections. For more detail refer to Kisch et al., found in Appendix 1 – Supplemental Files (Kisch, Rubin, Richter, & Peter, 2015). Once the data are collected, hedonic price models are estimated as was done in the most recent Measure Cost Study. This approach also collects data on an ongoing basis to understand how IMC may change over time. This analysis is part of a broader program effort to understand the dynamics between product attributes and price.[footnoteRef:14]  [14:  This web harvesting approach was initially utilized by the Statewide IOU Codes and Standards team to identify key drivers of product costs for LED lamps from 2012-2014, and was presented at the ACEEE Summer Study Conference in 2014.   
] 


For the purposes of developing IMCs, the web harvester collects data from retailer websites using one of two methods: 1) Through a retailer Application Program Interface (API), which provides all the information presented on the retailer website in table format, or 2) using screen scraping methods, in which an automated script is run to collect product attribute data page-by-page.[footnoteRef:15] Through these methods, the web harvester collects product data including retailer, brand, model number, price, and relevant product specification data (both related and unrelated to product energy consumption). The web harvester can collect hundreds or thousands of data points for a specific product at a single point in time to develop a large sample size. Minimal additional effort is needed to replicate the process so that data are collected on an ongoing basis, which can help identify changes in product price over time. In addition to collecting online price data, a limited in-store product shelf survey will be conducted to determine the relationship between online and brick-and-mortar store prices. Our understanding of this relationship will enable us to adjust for any price differences between web and brick-and-mortar stores. [15:  For additional information on web-harvesting techniques, see the Section titled “Big Data” in Young et al. 2014.  ] 


The web-harvesting tool is able to collect data for different locations to identify potential differences in price by region. For example, some online retailers, such as Home Depot, display online prices based on the assumed zip code of the user browsing the website. Web harvesters can be programmed to search from any zip code, so it is possible to collect and compare prices from all over the country.

Estimating IMC through Hedonic Price Modeling
With the data collected through web harvesting methods, IMCs are developed using hedonic price modeling. Hedonic price modeling is often used to estimate the individual contribution of model characteristics (including energy efficiency) to the product’s price. It is most commonly estimated using regression analysis. This is the method utilized in the 2010-2012 Measure Cost Study to identify key drivers of price and determine the fraction of price explained by specific variables (such as energy efficiency). As outlined in Young et al. (2014) (see Appendix 1 – Supplemental Files), the key drivers of cost may be unrelated to energy efficiency, such as brand (see Figure 3). In this modeling approach, IMC is defined as the fraction of cost difference between program qualified and non-program qualified that can be attributed to energy efficiency. For example, if the measure is an ENERGY STAR product and the base case is a non-ENERGY STAR product, IMC is defined as the fraction of incremental cost that can be attributed to being an ENERGY STAR product. As Figure 3 indicates, in the case of small diameter directional LED lamps, IMC may vary due to a product attribute that has larger explanatory power, such as brand. In this case, IMC may be different for various models, and therefore a weighted average is calculated across multiple model-specific IMC values to establish an overall IMC by product.  

[bookmark: _Ref284795189]Figure 3. Graphical Representation of the Statistical Model Developed to Estimate Pricing for Small Diameter Directional Lamps; Based on 2014 Web-Crawler Data (Young, et al., 2014)
[image: ]

Because IMCs may change over time for each product, data will be collected on an ongoing basis and reviewed annually to adjust IMC values as necessary. Table 13 provides an overview of measure cost by application type. It is assumed that ROB and NC measures are most applicable for this program. The approach and values for each product are discussed more in depth in the following sections.
[bookmark: _Ref284793808][bookmark: _Toc385592678]Table 13. Measure Cost Summary by Application Type

	[bookmark: _Toc304800218]Product
	Measure Application Type
	Base Case 
Equipment Cost
($/unit)
	Measure 
Equipment Cost 
($/unit)
	Installation Cost 
($/unit)
	Incremental Measure Cost 
($/unit)
	Full Measure Cost 
(1st Baseline period)[footnoteRef:16]  [16:  Full measure cost = measure equipment cost + installation cost, for first baseline period
] 

($/unit)
	Full Base Cost 
(2nd baseline period)[footnoteRef:17] [17:  Full base cost = 2nd baseline equipment cost + installation cost, for the second baseline period] 

($/unit)

	Upright  Freezers
	ROB/NC
	$849
	$849
	N/A
	$0
	N/A
	N/A

	Chest Freezers
	
	$412
	$412
	
	$0
	
	

	Basic Tier Electric Clothes Dryers
	
	$856
	$940
	
	$84
	
	

	Advanced Tier Electric Clothes Dryers
	
	$856
	$535
	
	$1,391
	
	

	Basic Tier Gas Clothes Dryers
	
	$856
	$940
	
	$84
	
	

	Advanced Tier Gas Clothes Dryers
	
	$856
	$535
	
	$1,391
	
	

	Room Air Cleaners
	
	$194
	$274
	
	$80
	
	

	Soundbars
	
	$615
	$615
	
	$0
	
	

	Room Air Conditioner
	
	$478
	$500
	
	$22
	
	



[bookmark: _Toc324318372][bookmark: _Toc324340501][bookmark: _Toc385592999][bookmark: _Toc432490262][bookmark: _Toc304800219][bookmark: _Toc324318373][bookmark: _Toc324340502]Base Case(s) Costs
Because many of the initial RPP products are not included in DEER or the Measure Cost Studies, a regression equation (as demonstrated in Figure 3 above) was developed to estimate base case product price for each product (or product subcategories) not covered by the Measure Cost Studies. The base case cost as determined by the regression can be seen in Figure 4 – Figure 8 below (second teal bar, center). These figures show the following:

· Average and Median Price (set of gray bars, far left): These values are for all products, regardless of whether they are ENERGY STAR qualified or not.
· Absolute Difference between ENERGY STAR and non-ENERGY STAR (set of teal bars, center): These values represent the average cost of ENERGY STAR and non-ENERGY STAR models. The difference between them is the average IMC. This IMC value does not account for any collinear variables, which may also contribute to the difference in price. To be conservative, we did not include models that did not explicitly indicate whether or not they were ENERGY STAR qualified, as this could introduce unintended bias into our model. 
· ENERGY STAR IMC (set of light green bars, far right): This represents the portion of average incremental cost that can be directly attributable to increased product efficiency (in this case, ENERGY STAR). The first value represents the estimated IMC and identifies whether or not it’s statistically significant. The second value represents our recommended IMC value, based on its statistical significance (if it is not significant, we recommend a $0 IMC).

Note that there is no figure below for room air conditioners, because there are currently no room air conditioners available on the market that meet the ENERGY STAR version 4.0 specification. An alternate approach was used to estimate the base case, measure case, and incremental costs for room air conditioners, which is explained below. 

[bookmark: _Ref292314843]Figure 4. IMC Analysis for Upright Freezers
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Figure 5. IMC Analysis for Chest Freezers
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Figure 6. IMC Analysis for Dryers[footnoteRef:18] [18:  Note that we will use the electric clothes dryers analysis for gas clothes dryers until better data become available.] 
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Figure 7. IMC Analysis for Room Air Cleaners
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[bookmark: _Ref292314854]Figure 8. IMC Analysis for Soundbars

[image: ] 
A full analysis like the ones presented above was not feasible for room air conditioners because there are currently no room air conditioners available on the market that meet the ENERGY STAR version 4.0 specification. However, we were able to collect data via web harvesting on the price of non-ENERGY STAR and ENERGY STAR V3.1 models offered by retailers. The average price of non-ENERGY STAR models was $478. This is our recommended value for the base case cost of room air conditioners.
[bookmark: _Toc385593000][bookmark: _Toc432490263][bookmark: _Toc304800220][bookmark: _Toc324318374][bookmark: _Toc324340503]Measure Case Costs 
Because many RPP products are not included in DEER or in the Measure Cost Studies, a regression equation (as demonstrated in Figure 3 above) was developed to estimate measure case product price for each product (or product subcategory) not covered by the Measure Cost Studies. The measure case costs for each product not included in the Measure Cost Study can be seen in Figure 4 – Figure 8 above and in the second column of Table 14 below. Note that a regression analysis was not feasible for room air conditioners because there are currently no room air conditioners available on the market that meet the ENERGY STAR version 4.0 specification The measure case cost for room air conditioners was calculated as $500 by adding the incremental measure cost ($22) to the base case cost ($478) that was determined from our web harvesting data collection efforts. The incremental measure cost for room air conditioners was estimated using the Measure Cost Study’s algorithm for room air conditioners. See the section on Incremental and Full Measure Costs for a more detailed explanation of how the room air conditioner IMC was estimated.

[bookmark: _Ref292315376]Table 14[footnoteRef:19]. Average Prices of Non-ESTAR and ESTAR Products Not Included in Measure Cost Study; Absolute IMC, IMC Attributable to ESTAR and Significance of ESTAR IMC [19:  Note that we will use the electric clothes dryers analysis for gas clothes dryers until better data becomes available.] 
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[bookmark: _Toc385593001][bookmark: _Toc432490264]Installation/Labor Costs
[bookmark: _Toc385593002]There are no applicable installation or labor costs associated with these measures. RPP impacts products sold through the retail channel, and therefore installation and labor costs, if any, are assumed to be borne by the end user. 
[bookmark: _Toc432490265]Incremental and Full Measure Costs
[bookmark: _Toc385592679]The most appropriate measure application type for RPP products is ROB/NC, since customers are purchasing these products through retail channels and are either replacing old products or purchasing new ones. The IMC calculation methodology for products not included in the Measure Cost Study is explained in Section 4 above. The recommended values for base case cost, measure case cost, and incremental cost for products not included in the Measure Cost Study can be seen in Table 16 below. Note that while there may have been an incremental cost shown in the figures and table above, the incremental costs seen in Table 16 represent our recommendations based on whether the IMC for products not included in the Measure Cost Study was attributable to the ENERGY STAR qualified product’s increased energy efficiency and also the statistical significance of the IMC. Where needed, notes about each product follow.

Table 15. Incremental and Full Measure Cost Calculations

	Measure Application Type
	Incremental Measure Cost 
($/unit)
	Full Measure Cost 
(1st Baseline period) 
($/unit)
	Full Base Cost 
(2nd baseline period) 
($/unit)

	ROB/NC
	Incremental Measure Cost = 
(Measure Equipment Cost + Measure Labor Cost) – 
(Base Case Equipment Cost + Base Case Labor Cost)
	N/A
	N/A

	ER
	N/A
	Full Measure Cost = 
Measure Equipment Cost + Labor Cost
	Full Base Cost = 
(-1)*(Second Base Case Equipment Cost + Labor Cost)[footnoteRef:20] [20:  The E3 calculator determines the net present value of the second baseline cost and subtracts it from the first baseline cost to determine the measure cost for the early retirement measure.  According to the Energy Efficiency Policy Manual v.5 at page 32, the measure cost for an early-retirement case is “the full cost incurred to install the new high-efficiency measure or project, reduced by the net present value of the full cost that would have been incurred to install the standard efficiency second baseline equipment at the end of the [RUL] period”.  
] 


	REA
	N/A
	Full Measure Cost = 
Measure Equipment Cost + Labor Cost
	N/A


[bookmark: _Toc385592680][bookmark: _Toc304800221][bookmark: _Toc324318377][bookmark: _Toc324340404]
[bookmark: _Ref292315937]Table 16. Recommended Values for Base Case, Measure Case, and IMC[footnoteRef:21] [21:  Note that we will use the electric clothes dryers analysis for gas clothes dryers until better data becomes available.
] 


[image: ]

Room Air Cleaners:
We specify an $80 IMC (Table 16). Room air cleaners have a statistically significant IMC value (p<0.00001). Notice that the median price is significantly lower than the average price, which suggests that there are a number of high-end air cleaners that dramatically increase average price. 

Electric Clothes Dryers:
We specify an $84 IMC (Table 16) for basic tier electric dryers. Although this IMC is statistically significant at the 0.11 level, but not at the pre-established 0.05 level, we believe this point estimate is the most credible initial IMC value at this time. We believe that once we are able to increase our sample size, the statistical power[footnoteRef:22] of the regression models will increase and, as a result, our revised estimate will be close to this IMC estimate at the 0.05 level of significance.  [22:  Statistical power is the probability that you will detect an “effect” that is there in the true population that you are studying. Put another way, the power of a statistical test of a null hypothesis is the probability that it will lead to a rejection of the null hypothesis when it is false, i.e., the probability that it will result in the conclusion that the phenomenon exists.  The “effect” could be a difference between two means, a correlation between two variables (r), a regression coefficient (b), a chi-squared, etc.  Power analysis is a statistical technique that can be used (among other things) to determine sample size requirements to ensure that statistical significance can be found (The TecMarket Works Team. (2006). California Energy Efficiency Evaluation Protocols: Technical, Methodological, and Reporting Requirements for Evaluation Professionals, p. 249. Directed by the CPUC’s Energy Division, and with guidance from Joint Staff.] 


ENERGY STAR Emerging Technology Award qualifying dryers (advanced tier dryers) command a high price premium (due to incorporation of heat pump technology for electric dryers). However, a full regression analysis was not feasible for advanced tier electric dryers given the limited number of models that meet this requirement. By comparing the price of ENERGY STAR heat pump dryers available on the American retail market with non-heat pump dryers with similar features, we estimate an incremental measure cost of $535. Note that we assume the same IMC for basic and advanced tiers for all other product categories.

Gas Clothes Dryers:
Data for gas clothes dryers were not available at the time of this workpaper submittal. Therefore, we will use the electric clothes dryers analysis for gas clothes dryers until better data becomes available. As with electric clothes dryers, we specify an $84 IMC. Although this IMC for electric clothes dryers is statistically significant at the 0.11 level, but not at the pre-established 0.05 level, we believe this point estimate is the most credible initial IMC value at this time. We believe that once we are able to increase our sample size, the statistical power of the regression models will increase and, as a result, our revised estimate will be close to this IMC estimate at the 0.05 level of significance.

While there are no gas clothes dryers currently on the market that meet the advanced tier requirement (ENERGY STAR Emerging Technology Award criteria), we assume that advanced tier gas clothes dryers will command a high price premium. Because there are currently no models available on the market, a regression analysis was not feasible for advanced tier gas dryers. Until better data become available, we assume that the IMC for advanced tier gas dryers is the same as the IMC for advanced tier electric dryers ($535).

Freezers and Soundbars:
Next, we address the estimates of zero IMCs for freezers and soundbars. Program administrators typically use incremental measure cost, the additional cost associated with adopting a high-efficiency technology compared to a standard- or average-efficiency technology, as a key input for determining incentive levels. The logic is that end-user cost is the key barrier for purchase of the more efficient models. When there is a finding of zero or negative incremental measure costs for efficient models of products, it begs these questions:
· Besides cost, what other market barriers are preventing the purchase of energy efficiency models? 
· How will the RPP program address these barriers through the use of midstream incentives? 

We identify the following potential market barriers that retailer incentives may help to overcome:
· Low levels of awareness and knowledge regarding product specifications or differentiation regarding efficiency levels among retail merchandizers. 
· Lack of availability of energy efficient models from the upstream actors from which retail merchandizers purchase their goods.
· Limited experience among retail merchandizers with purchasing energy efficient equipment
· Retailer perception of risk with stocking or installing efficient appliances when customer demand or product quality has yet to be proven (uncertainty about product performance and profit potential)
· Institutional policies and practices that prevent some retailers from shifting their assortment to the more energy efficient models simply because they never have. Research underscores that energy use is not always an attribute that retail merchandizers consider when buying products from manufacturers. 
· Lack of differentiated product marketing by retailers to motivate customers to make more efficient purchasing choices.
· Market lacks experience in determining the best way to create a profitable long-term business model for efficient products.
For example, incentives can motivate the retailers to change their assortment to include more efficient program-qualified models, reduce the risks associated with this assortment change, and develop a profitable long-term business model with greater availability of energy-efficient products. Motivating retailers to increase their assortment, advertising and promotion of higher efficiency models may help to overcome barriers faced by customers such as:
· Customers being unaware and lacking knowledge and understanding of energy-efficient products and services
· Information costs associated with understanding the energy-related features and associated benefits of energy-efficient technologies and services.
· Lack of perceived value of energy-efficient products and services. Because energy efficiency is rarely valued by the customer more than the requested functionality, efficient models do not always receive consumer attention.
There may be cases in which hedonic price models might need to be supplemented by a teardown analysis of incremental costs, particularly for consumer electronics (Donnelly & Dayem, 2014). A teardown analysis enables a direct link of efficiency improvements to bill of materials (BOM) incremental cost. Interviews with key manufacturers could also be a possible source of IMC estimates.

Room Air Conditioners:
Because there are currently no room air conditioners available on the market that meet the ENERGY STAR version 4.0 specification, the web-crawler approach used for the other RPP products is not yet a viable option. Instead, the room AC IMC algorithm from the Measure Cost Study was used with updated input data from our web-harvesting efforts. 

The Measure Cost Study specifies an IMC of $17.29 for an ENERGY STAR room AC with an EER rating that is 1.0 BTU/hr/W higher (i.e. ∆EER = 1.0) than a comparable, non-ENERGY STAR room AC, and an IMC of $14.54 for an ENERGY STAR room AC with an EER rating that is 0.9 BTU/hr/W higher (i.e. ∆EER = 0.9) than a comparable, non-ENERGY STAR room AC. Hedonic price modeling based on point-of-sale data purchased from NPD Group was used to develop these IMCs. The algorithm for the room AC IMC can be distilled to the formula seen in Equation 10.

[bookmark: _Ref431395604]Equation 10



Where
IMC = incremental cost of the measure in $;
ßES is the IMC due to the ENERGY STAR branding of a product and is equal to -$10.25;
ßEER is the IMC due to the increased EER rating of a product and is equal to $27.54/EER;
EERmeasure is the efficiency of the measure in EER; and 
EERbaseline is the efficiency of the baseline in EER.

The Measure Cost Study relied on point-of-sale data collected from Q1 2010 to Q2 2012. In order to update the values provided in the Measure Cost Study, data was harvested from retailer web sites to establish the average difference in EER ratings between ENERGY STAR and non-ENERGY STAR room ACs. The average ∆EER between ENERGY STAR and non-ENERGY STAR products in our web harvested data from this past July was 1.16. Plugging this ∆EER into Equation 10 we determined that the IMC for room ACs is $22.
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NTGR calculation spreadsheets:
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[bookmark: _Toc432490267][bookmark: _Toc385593004]Appendix 2 – Commission Staff Comments / Review

Include embedded file(s) with Commission staff feedback.


[bookmark: _Toc432490268]Appendix 3 – Measure Application Type Definitions

The DEER Measure Cost Data Users Guide found on www.deeresources.com under DEER2011 Database Format hyperlink, DEER2011 for 13-14, spreadsheet SPTdata_format-V0.97.xls, defines the measure application type terms as follows:

[bookmark: RANGE!B222]Measure Application Type
	Code
	Description
	Comment

	ER
	Early retirement
	Measure applied while existing equipment still viable, or retrofit of existing equipment

	EAR
	Retrofit Add-on
	Retrofit to existing equipment without replacement

	ROB
	Replace on Burnout
	Measure applied when existing equipment fails or maintenance requires replacement

	NC
	New Construction
	Measure applied during construction design phase as an alternative to a code-compliant standard design



Baseline Technologies for UES and Cost Calculations[footnoteRef:23] [23:  According to the Energy Efficiency Policy Manual (v.5 at page 32), the measure cost for an early-retirement case is “the full cost incurred to install the new high-efficiency measure or project, reduced by the net present value of the full cost that would have been incurred to install the standard efficiency second baseline equipment at the end of the [RUL] period”.  Page 33 elaborates that “the period between the RUL and EUL defines the second baseline calculation period…the measure cost for this period is the full cost of equipment, including installation, for the second baseline equipment measure”. 
 ] 

	Measure Application Type
	Baseline
	Baseline Technology 
	Measure Cost Calculation
	Duration

	ER
	First
	Existing technology
	Measure equipment cost + labor cost
	RUL = 1/3*EUL[footnoteRef:24] [24:  The Energy Efficiency Policy Manual (v.5 at page 33) states “the remaining useful life (RUL)…[is established by DEER] as one-third of the expected useful life (EUL) for the equipment type”.] 


	
	Second
	Code or standard
	(-1)*(Code/standard equipment cost + labor cost)
	EUL - RUL

	REA
	First
	Existing technology
	Measure equipment cost + labor cost
	EUL

	
	Second
	N/A
	N/A
	N/A

	ROB
	First
	Code or standard
	(Measure equipment cost + labor cost) – (Code/standard cost + labor cost)
	Full EUL

	
	Second
	N/A
	N/A
	N/A

	NC
	First
	Code or standard
	(Measure equipment cost + labor cost) – (Code/standard cost + labor cost)
	Full EUL

	
	Second
	N/A
	N/A
	N/A



Measure cost overview developed by SCE:
[bookmark: _MON_1452319912][bookmark: _MON_1493614532][image: ]
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Appendix 4 – CPUC Quality Metrics
CPUC workpaper development actions to ensure quality are listed below, adapted from ex ante implementation scoring metrics described in Attachment 7 of Decision (D).13-09-023.  The corresponding scoring metrics are shown below.
	Metric
	Workpaper Development Action to Ensure Quality

	2
	Address all aspects of the Uniform Workpaper Template[footnoteRef:25] [25:  The Uniform Workpaper Template is not posted on the DEER website as of 4/21/14, and is currently in Microsoft Access Database format.
] 


	3a[footnoteRef:26] [26:  Metric 3 is not split among a – d in Attachment 7, however metric 3 was separated into four subcategories in this document for the purposes of identifying individual workpaper development actions to address quality.
] 

	Include appropriate program implementation background

	3b
	Include analysis of how implementation approach influences development of ex ante values

	3c
	Include all applicable supporting materials 

	3d
	Include an adequate[footnoteRef:27] description of assumptions or calculation methods [27:  “Adequate” is defined in Attachment 7 such that derivations of underlying assumptions of workpaper are easy to understand by the CPUC reviewer.] 


	4
	Pursue up-front collaboration on high impact measures with Commission staff prior to formal submission for review

	7
	Include analysis of recent and relevant existing data and projects that are applicable to workpaper technologies for parameter development that reflects professional care, expertise, and experience

	9
	Appropriately incorporate DEER assumptions, methods, and values for new or modified existing measures using professional care and expertise

	10
	Incorporate cumulative experience into workpaper through inclusion of an analysis of previous activities, reviews, and direction.  (ED expects IOUs to immediately incorporate disposition guidance into workpapers to be submitted for formal review)





[bookmark: _Toc432490270]Appendix 5 – DEER Resources Flow Chart
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[bookmark: _Ref284058027][bookmark: _Toc432490271][bookmark: _Toc385593006]Appendix 6 – Product-Specific Savings Values and Calculation Methodologies

Table 17 and Table 18 summarize all the savings values for RPP Products for PG&E. The calculations for each product follow.
[bookmark: _Ref292358678]Table 17. Summary of Savings Values for Basic Tier RPP Products for PG&E

	Product Type
	UES
	Demand Reduction

	
	kWh/yr
	therms/yr
	kW

	Freezer: Upright with manual defrost
	Small (<13 cu. ft.)
	22.1
	-0.7
	0.004

	
	Medium (13-16 cu. ft.)
	23.8
	-0.7
	0.004

	
	Large (>16 cu. ft.)
	25.5
	-0.8
	0.005

	Freezer: Upright with automatic defrost
	Small (<13 cu. ft.)
	28.0
	-0.8
	0.005

	
	Medium (13-16 cu. ft.)
	30.6
	-0.9
	0.006

	
	Large (>16 cu. ft.)
	33.2
	-1.0
	0.006

	Freezer: Chest with manual defrost
	Small (<13 cu. ft.)
	16.3
	-0.5
	0.003

	
	Medium (13-16 cu. ft.)
	18.6
	-0.5
	0.003

	
	Large (>16 cu. ft.)
	20.7
	-0.6
	0.004

	Freezer: Chest with automatic defrost
	Small (<13 cu. ft.)
	22.6
	-0.7
	0.004

	
	Medium (13-16 cu. ft.)
	25.8
	-0.8
	0.005

	
	Large (>16 cu. ft.)
	28.8
	-0.8
	0.005

	Electric Dryer: Ventless
	Standard*, any voltage
	165.6
	-3.9
	0.09

	
	Compact**, 120 V
	59.3
	-1.4
	0.04

	
	Compact**, 240 V
	83.5
	-2.0
	0.05

	Electric Dryer: Vented
	Standard*, any voltage
	162.3
	0.0
	0.07

	
	Compact**, 120 V
	58.1
	0.0
	0.03

	
	Compact**, 240 V
	64.7
	0.0
	0.03

	Gas Dryers
	NA
	5.9
	NA

	Room Air Cleaners
	< 100 CADR
	107.1
	-2.5
	0.02

	
	100 – 150 CADR
	199.3
	-4.7
	0.03

	
	> 150 CADR
	360.7
	-8.5
	0.05

	Soundbars + 15%
	54.0
	-1.3
	0.0009

	Room Air Conditioners
	With louvered sides, < 6,000 Btu/h
	16.2
	NA
	0.02

	
	With louvered sides, 6,000 – 7,999 Btu/h
	20.4
	NA
	0.02

	
	With louvered sides, 8,000 – 13,999 Btu/h
	34.0
	NA
	0.03

	
	With louvered sides, 14,000 – 19,999 Btu/h
	52.7
	NA
	0.05

	
	With louvered sides, 20,000 – 27,999 Btu/h
	88.8
	NA
	0.09

	
	With louvered sides, ≥ 28,000 Btu/h
	110.4
	NA
	0.11

	
	Without louvered sides, < 6,000 Btu/h
	17.8
	NA
	0.02

	
	Without louvered sides, 6,000 – 7,999 Btu/h
	22.4
	NA
	0.02

	
	Without louvered sides, 8,000 – 10,999 Btu/h
	34.6
	NA
	0.03

	
	Without louvered sides, 11,000 – 13,999 Btu/h
	47.3
	NA
	0.05

	
	Without louvered sides, 14,000 – 19,999 Btu/h
	57.4
	NA
	0.06

	
	Without louvered sides, ≥ 20,000 Btu/h
	90.0
	NA
	0.09

	Room Air Conditioning Heat Pump
	With louvered sides, < 20,000 Btu/h
	39.3
	NA
	0.04

	
	With louvered sides, ≥ 20,000 Btu/h
	91.9
	NA
	0.09

	
	Without louvered sides, < 14,000 Btu/h
	34.9
	NA
	0.03

	
	Without louvered sides, ≥ 14,000 Btu/h
	73.8
	NA
	0.07

	Casement-Only Room Air Conditioner
	35.2
	NA
	0.03

	Casement-Slider Room Air Conditioner
	31.0
	NA
	0.03



[bookmark: _Ref304809103]Table 18. Summary of Savings Values for Advanced Tier RPP Products for PG&E

	Product Type
	UES
	Demand Reduction

	
	kWh/yr
	therms/yr
	kW

	Freezer: Upright with manual defrost
	Small (<13 cu. ft.)
	32.0
	-0.9
	0.006

	
	Medium (13-16 cu. ft.)
	34.5
	-1.0
	0.006

	
	Large (>16 cu. ft.)
	37.0
	-1.1
	0.007

	Freezer: Upright with automatic defrost
	Small (<13 cu. ft.)
	40.6
	-1.2
	0.007

	
	Medium (13-16 cu. ft.)
	44.4
	-1.3
	0.008

	
	Large (>16 cu. ft.)
	48.1
	-1.4
	0.009

	Freezer: Chest with manual defrost
	Small (<13 cu. ft.)
	23.6
	-0.7
	0.004

	
	Medium (13-16 cu. ft.)
	27.0
	-0.8
	0.005

	
	Large (>16 cu. ft.)
	30.0
	-0.9
	0.005

	Freezer: Chest with automatic defrost
	Small (<13 cu. ft.)
	32.8
	-1.0
	0.006

	
	Medium (13-16 cu. ft.)
	37.4
	-1.1
	0.007

	
	Large (>16 cu. ft.)
	41.8
	-1.3
	0.008

	Electric Dryer: Ventless
	Standard*, any voltage
	267.3
	-6.3
	0.14

	
	Compact**, 120 V
	148.9
	-3.5
	0.09

	
	Compact**, 240 V
	257.6
	-6.1
	0.15

	Electric Dryer: Vented
	Standard*, any voltage
	262.0
	0.0
	0.11

	
	Compact**, 120 V
	146.0
	0.0
	0.07

	
	Compact**, 240 V
	172.7
	0.0
	0.08

	Gas Dryers
	NA
	8.8
	NA

	Room Air Cleaners
	< 100 CADR
	168.8
	-4.0
	0.02

	
	100 – 150 CADR
	314.8
	-7.4
	0.05

	
	> 150 CADR
	570.2
	-13.4
	0.08

	Soundbars + 50%
	58.4
	-1.4
	0.0009

	Room Air Conditioners +10%
	With louvered sides, < 6,000 Btu/h
	30.9
	NA
	0.03

	
	With louvered sides, 6,000 – 7,999 Btu/h
	38.9
	NA
	0.04

	
	With louvered sides, 8,000 – 13,999 Btu/h
	64.6
	NA
	0.06

	
	With louvered sides, 14,000 – 19,999 Btu/h
	99.3
	NA
	0.10

	
	With louvered sides, 20,000 – 27,999 Btu/h
	173.1
	NA
	0.17

	
	With louvered sides, ≥ 28,000 Btu/h
	210.8
	NA
	0.21

	
	Without louvered sides, < 6,000 Btu/h
	34.0
	NA
	0.03

	
	Without louvered sides, 6,000 – 7,999 Btu/h
	42.8
	NA
	0.04

	
	Without louvered sides, 8,000 – 10,999 Btu/h
	64.8
	NA
	0.06

	
	Without louvered sides, 11,000 – 13,999 Btu/h
	88.2
	NA
	0.09

	
	Without louvered sides, 14,000 – 19,999 Btu/h
	111.3
	NA
	0.11

	
	Without louvered sides, ≥ 20,000 Btu/h
	175.5
	NA
	0.17

	Room Air Conditioning Heat Pump
	With louvered sides, < 20,000 Btu/h
	74.3
	NA
	0.07

	
	With louvered sides, ≥ 20,000 Btu/h
	178.2
	NA
	0.18

	
	Without louvered sides, < 14,000 Btu/h
	67.8
	NA
	0.07

	
	Without louvered sides, ≥ 14,000 Btu/h
	138.7
	NA
	0.14

	Casement-Only Room Air Conditioner
	65.6
	NA
	0.07

	Casement-Slider Room Air Conditioner
	60.4
	NA
	0.06



[bookmark: _Toc430614285][bookmark: _Toc432490272]Freezers

The DEER Products Approach, as described in Section 2.2 above, is used to estimate the energy savings from basic tier (ENERGY STAR) freezers. The advanced tier is set at ENERGY STAR +5%, and is not included in DEER. However, UES values for the advanced tier can be scaled from the DEER UES values. 

Data Source Selection
For freezers, all UES values are either directly taken from DEER 2015 or scaled from DEER 2015. In addition to DEER, we also considered values from DOE’s Compliance Certification Management System (CCMS) database (U.S. Department of Energy, Energy Efficiency & Renewable Energy, 2015), which provides model-level UEC values for all models sold in the U.S.[footnoteRef:28] While the CCMS is the most comprehensive database of models available, we defer to existing DEER values where they are available.  [28:  Refrigerators and freezer specifications for both ENERGY STAR and Federal Standards do not report modal power and usage, but instead report values as UEC (in kWh per year). 
] 


UEC/UES Calculation and Values – Basic Tier
The DEER database classifies basic tier freezers into 12 classes based on configuration (upright or chest), and size (small: <13 cu. ft., medium: 13-16 cu. ft., or large: >16 cu. ft.). Table 19 though Table 22 show the 2015 DEER baseline UEC (non-program-qualified UEC), DEER ENERGY STAR UEC (basic tier UEC), and DEER UES for each of the DEER freezer classes. These are the values used for the basic tier.
[bookmark: _Ref279044561][bookmark: _Toc281830416]Table 19: PG&E UEC and UES Values for Basic Tier Freezers from the Draft 2015 DEER Code Update

	Product Type
	DEER Size Category
	UEC (kWh/yr)
	UES (kWh/yr)
	Gas Increase (therms/yr)

	
	
	DEER Baseline 
	DEER 
ENERGY STAR  
(Basic Tier)
	DEER 
ENERGY STAR 
 (Basic Tier)
	DEER 
ENERGY STAR 
(Basic Tier)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	255.0
	229.5
	22.1
	-0.650

	
	Medium (13-16 cu. ft.)
	274.0
	246.6
	23.8
	-0.699

	
	Large (>16 cu. ft.)
	294.0
	264.6
	25.5
	-0.750

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	323.0
	290.7
	28.0
	-0.824

	
	Medium (13-16 cu. ft.)
	353.0
	317.7
	30.6
	-0.900

	
	Large (>16 cu. ft.)
	383.0
	344.7
	33.2
	-0.977

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	188.0
	169.2
	16.3
	-0.480

	
	Medium (13-16 cu. ft.)
	214.0
	192.6
	18.6
	-0.546

	
	Large (>16 cu. ft.)
	239.0
	215.1
	20.7
	-0.610

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	261.0
	234.9
	22.6
	-0.666

	
	Medium (13-16 cu. ft.)
	297.0
	267.3
	25.8
	-0.758

	
	Large (>16 cu. ft.)
	332.0
	298.8
	28.8
	-0.847



Table 20. SCG UEC and UES Values for Basic Tier Freezers from the Draft 2015 DEER Code Update

	Product Type
	DEER Size Category
	UEC (kWh/yr)
	UES (kWh/yr)
	Gas Increase (therms/yr)

	
	
	DEER Baseline 
	DEER 
ENERGY STAR 
 (Basic Tier)
	DEER 
ENERGY STAR 
(Basic Tier) 
	DEER 
ENERGY STAR  (Basic Tier)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	255.0
	229.5
	24.3
	-0.53

	
	Medium (13-16 cu. ft.)
	274.0
	246.6
	26.1
	-0.569

	
	Large (>16 cu. ft.)
	294.0
	264.6
	28
	-0.611

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	323.0
	290.7
	30.8
	-0.671

	
	Medium (13-16 cu. ft.)
	353.0
	317.7
	33.6
	-0.733

	
	Large (>16 cu. ft.)
	383.0
	344.7
	36.5
	-0.795

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	188.0
	169.2
	17.9
	-0.39

	
	Medium (13-16 cu. ft.)
	214.0
	192.6
	20.4
	-0.444

	
	Large (>16 cu. ft.)
	239.0
	215.1
	22.8
	-0.496

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	261.0
	234.9
	24.9
	-0.542

	
	Medium (13-16 cu. ft.)
	297.0
	267.3
	28.3
	-0.617

	
	Large (>16 cu. ft.)
	332.0
	298.8
	31.6
	-0.689



Table 21. SCE UEC and UES Values for Basic Tier Freezers from the Draft 2015 DEER Code Update

	Product Type
	DEER Size Category
	UEC (kWh/yr)
	UES (kWh/yr)
	Gas Increase (therms/yr)

	
	
	DEER Baseline 
	DEER 
ENERGY STAR 
(Basic Tier)
	DEER 
ENERGY STAR 
(Basic Tier)
	DEER 
ENERGY STAR 
(Basic Tier)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	255.0
	229.5
	24.4
	-0.528

	
	Medium (13-16 cu. ft.)
	274.0
	246.6
	26.2
	-0.567

	
	Large (>16 cu. ft.)
	294.0
	264.6
	28.1
	-0.609

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	323.0
	290.7
	30.9
	-0.669

	
	Medium (13-16 cu. ft.)
	353.0
	317.7
	33.8
	-0.731

	
	Large (>16 cu. ft.)
	383.0
	344.7
	36.6
	-0.793

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	188.0
	169.2
	18
	-0.389

	
	Medium (13-16 cu. ft.)
	214.0
	192.6
	20.5
	-0.443

	
	Large (>16 cu. ft.)
	239.0
	215.1
	22.9
	-0.495

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	261.0
	234.9
	25
	-0.54

	
	Medium (13-16 cu. ft.)
	297.0
	267.3
	28.4
	-0.615

	
	Large (>16 cu. ft.)
	332.0
	298.8
	31.8
	-0.687



[bookmark: _Ref292058617]Table 22. SDG&E UEC and UES Values for Basic Tier Freezers from the Draft 2015 DEER Code Update

	Product Type
	DEER Size Category
	UEC (kWh/yr)
	UES (kWh/yr)
	Gas Increase (therms/yr)

	
	
	DEER  Baseline 
	DEER 
ENERGY STAR
(Basic Tier) 
	DEER 
ENERGY STAR 
(Basic Tier)
	DEER 
ENERGY STAR 
(Basic Tier)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	255.0
	229.5
	23.3
	-0.491

	
	Medium (13-16 cu. ft.)
	274.0
	246.6
	25
	-0.528

	
	Large (>16 cu. ft.)
	294.0
	264.6
	26.8
	-0.566

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	323.0
	290.7
	29.5
	-0.622

	
	Medium (13-16 cu. ft.)
	353.0
	317.7
	32.2
	-0.68

	
	Large (>16 cu. ft.)
	383.0
	344.7
	35
	-0.738

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	188.0
	169.2
	17.2
	-0.362

	
	Medium (13-16 cu. ft.)
	214.0
	192.6
	19.5
	-0.412

	
	Large (>16 cu. ft.)
	239.0
	215.1
	21.8
	-0.46

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	261.0
	234.9
	23.8
	0.503

	
	Medium (13-16 cu. ft.)
	297.0
	267.3
	27.1
	-0.572

	
	Large (>16 cu. ft.)
	332.0
	298.8
	30.3
	-0.639



UEC/UES Calculation and Values – Advanced Tier
For freezers, the advanced tier is set at ENERGY STAR +5%. This is defined as 5% lower energy consumption than the ENERGY STAR maximum allowance. Note that the ENERGY STAR specification requirement is 10% lower energy consumption than the federal maximum annual energy consumption allowance (i.e., 90% of the federal maximum). This means that we are defining ENERGY STAR +5% as 95% of the ENERGY STAR maximum, or 95% of 90% of the federal maximum (which is equal to 85.5% of the federal standard maximum, or 14.5% lower than the federal standard maximum)[footnoteRef:29].  [29:  This is in contrast to simply adding the 5% to the 10% lower than the federal maximum (15% lower than the federal maximum).] 


Advanced tier (ENERGY STAR +5%) freezers are not included in DEER. However, UES values for the advanced tier can be easily scaled from the UES values in DEER. The UES values in DEER are for ENERGY STAR freezers, or freezers that consume 10% less energy than the federal standard. Since we are defining the advanced tier as ENERGY STAR + 5%, or 14.5% less than the federal standard, we can simply multiply the DEER UES values for a factor of  or 1.45. The resulting UES values can be seen in Table 23 through Table 26 below.

[bookmark: _Ref431822251]Table 23: PG&E UES Values for Advanced Tier Freezers

	Product Type
	Size Category
	UES (kWh/yr)
	Gas Increase (therms/yr)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	32.0
	-0.943

	
	Medium (13-16 cu. ft.)
	34.5
	-1.014

	
	Large (>16 cu. ft.)
	37.0
	-1.088

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	40.6
	-1.195

	
	Medium (13-16 cu. ft.)
	44.4
	-1.305

	
	Large (>16 cu. ft.)
	48.1
	-1.417

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	23.6
	-0.696

	
	Medium (13-16 cu. ft.)
	27.0
	-0.792

	
	Large (>16 cu. ft.)
	30.0
	-0.885

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	32.8
	-0.966

	
	Medium (13-16 cu. ft.)
	37.4
	-1.099

	
	Large (>16 cu. ft.)
	41.8
	-1.228



Table 24: SCG UES Values for Advanced Tier Freezers

	Product Type
	Size Category
	UES (kWh/yr)
	Gas Increase (therms/yr)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	35.2
	-0.769

	
	Medium (13-16 cu. ft.)
	37.8
	-0.825

	
	Large (>16 cu. ft.)
	40.6
	-0.886

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	44.7
	-0.973

	
	Medium (13-16 cu. ft.)
	48.7
	-1.063

	
	Large (>16 cu. ft.)
	52.9
	-1.153

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	26.0
	-0.566

	
	Medium (13-16 cu. ft.)
	29.6
	-0.644

	
	Large (>16 cu. ft.)
	33.1
	-0.719

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	36.1
	-0.786

	
	Medium (13-16 cu. ft.)
	41.0
	-0.895

	
	Large (>16 cu. ft.)
	45.8
	-0.999



Table 25: SCE UES Values for Advanced Tier Freezers

	Product Type
	Size Category
	UES (kWh/yr)
	Gas Increase (therms/yr)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	35.4
	-0.766

	
	Medium (13-16 cu. ft.)
	38.0
	-0.822

	
	Large (>16 cu. ft.)
	40.7
	-0.883

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	44.8
	-0.970

	
	Medium (13-16 cu. ft.)
	49.0
	-1.060

	
	Large (>16 cu. ft.)
	53.1
	-1.150

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	26.1
	-0.564

	
	Medium (13-16 cu. ft.)
	29.7
	-0.642

	
	Large (>16 cu. ft.)
	33.2
	-0.718

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	36.3
	-0.783

	
	Medium (13-16 cu. ft.)
	41.2
	-0.892

	
	Large (>16 cu. ft.)
	46.1
	-0.996




[bookmark: _Ref431822505]Table 26: SDG&E UES Values for Advanced Tier Freezers

	Product Type
	Size Category
	UES (kWh/yr)
	Gas Increase (therms/yr)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	33.8
	-0.712

	
	Medium (13-16 cu. ft.)
	36.3
	-0.766

	
	Large (>16 cu. ft.)
	38.9
	-0.821

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	42.8
	-0.902

	
	Medium (13-16 cu. ft.)
	46.7
	-0.986

	
	Large (>16 cu. ft.)
	50.8
	-1.070

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	24.9
	-0.525

	
	Medium (13-16 cu. ft.)
	28.3
	-0.597

	
	Large (>16 cu. ft.)
	31.6
	-0.667

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	34.5
	-0.729

	
	Medium (13-16 cu. ft.)
	39.3
	-0.829

	
	Large (>16 cu. ft.)
	43.9
	-0.927



Demand Reduction Calculation and Values – Basic Tier
The demand reduction estimate for basic tier freezers is taken from DEER 2015. These values are shown by freezer class in Table 27 - Table 30.

[bookmark: _Ref291337967]Table 27: PG&E Demand Reduction Values for Basic Tier Freezers from the Draft 2015 DEER Code Update

	Product Type
	DEER Size Category
	UDR ENERGY STAR (Basic Tier)
 (kW)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	0.00398

	
	Medium (13-16 cu. ft.)
	0.00428

	
	Large (>16 cu. ft.)
	0.00459

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00505

	
	Medium (13-16 cu. ft.)
	0.00552

	
	Large (>16 cu. ft.)
	0.00598

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	0.00294

	
	Medium (13-16 cu. ft.)
	0.00334

	
	Large (>16 cu. ft.)
	0.00373

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00408

	
	Medium (13-16 cu. ft.)
	0.00464

	
	Large (>16 cu. ft.)
	0.00519



Table 28: SCG Demand Reduction Values for Basic Tier Freezers from the Draft 2015 DEER Code Update

	Product Type
	DEER Size Category
	UDR ENERGY STAR (Basic Tier)
(kW)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	0.00448

	
	Medium (13-16 cu. ft.)
	0.00481

	
	Large (>16 cu. ft.)
	0.00516

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00567

	
	Medium (13-16 cu. ft.)
	0.0062

	
	Large (>16 cu. ft.)
	0.00673

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	0.0033

	
	Medium (13-16 cu. ft.)
	0.00376

	
	Large (>16 cu. ft.)
	0.0042

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00458

	
	Medium (13-16 cu. ft.)
	0.00522

	
	Large (>16 cu. ft.)
	0.00583



Table 29: SCE Demand Reduction Values for Basic Tier Freezers from the Draft 2015 DEER Code Update

	Product Type
	DEER Size Category
	UDR ENERGY STAR (Basic Tier)
(kW)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	0.00462

	
	Medium (13-16 cu. ft.)
	0.00497

	
	Large (>16 cu. ft.)
	0.00533

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00586

	
	Medium (13-16 cu. ft.)
	0.0064

	
	Large (>16 cu. ft.)
	0.00694

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	0.00341

	
	Medium (13-16 cu. ft.)
	0.00388

	
	Large (>16 cu. ft.)
	0.00433

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00473

	
	Medium (13-16 cu. ft.)
	0.00539

	
	Large (>16 cu. ft.)
	0.00602



[bookmark: _Ref291337981]Table 30: SDG&E Demand Reduction Values for Basic Tier Freezers from the Draft 2015 DEER Code Update

	Product Type
	DEER Size Category
	UDR ENERGY STAR (Basic Tier) 
(kW)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	0.00401

	
	Medium (13-16 cu. ft.)
	0.00431

	
	Large (>16 cu. ft.)
	0.00462

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00508

	
	Medium (13-16 cu. ft.)
	0.00555

	
	Large (>16 cu. ft.)
	0.00602

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	0.00296

	
	Medium (13-16 cu. ft.)
	0.00337

	
	Large (>16 cu. ft.)
	0.00376

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00411

	
	Medium (13-16 cu. ft.)
	0.00467

	
	Large (>16 cu. ft.)
	0.00522



Demand Reduction Calculation and Values – Advanced Tier
The demand reduction estimates for advanced tier freezers are scaled values from DEER 2015. The scaling factor is the same factor used to scale the kWh savings values (1.45). These values are shown by freezer class in Table 31 - Table 34 below.

[bookmark: _Ref431823105]Table 31: PG&E Demand Reduction Values for Advanced Tier Freezers

	Product Type
	DEER Size Category
	UDR ENERGY STAR +5% (Advanced Tier)
 (kW)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	0.00577

	
	Medium (13-16 cu. ft.)
	0.00621

	
	Large (>16 cu. ft.)
	0.00666

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00732

	
	Medium (13-16 cu. ft.)
	0.00800

	
	Large (>16 cu. ft.)
	0.00867

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	0.00426

	
	Medium (13-16 cu. ft.)
	0.00484

	
	Large (>16 cu. ft.)
	0.00541

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00592

	
	Medium (13-16 cu. ft.)
	0.00673

	
	Large (>16 cu. ft.)
	0.00753



Table 32: SCG Demand Reduction Values for Advanced Tier Freezers

	Product Type
	DEER Size Category
	UDR ENERGY STAR +5% (Advanced Tier)
 (kW)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	0.00650

	
	Medium (13-16 cu. ft.)
	0.00697

	
	Large (>16 cu. ft.)
	0.00748

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00822

	
	Medium (13-16 cu. ft.)
	0.00899

	
	Large (>16 cu. ft.)
	0.00976

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	0.00479

	
	Medium (13-16 cu. ft.)
	0.00545

	
	Large (>16 cu. ft.)
	0.00609

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00664

	
	Medium (13-16 cu. ft.)
	0.00757

	
	Large (>16 cu. ft.)
	0.00845



Table 33: SCE Demand Reduction Values for Advanced Tier Freezers

	Product Type
	DEER Size Category
	UDR ENERGY STAR +5% (Advanced Tier)
 (kW)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	0.00670

	
	Medium (13-16 cu. ft.)
	0.00721

	
	Large (>16 cu. ft.)
	0.00773

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00850

	
	Medium (13-16 cu. ft.)
	0.00928

	
	Large (>16 cu. ft.)
	0.01006

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	0.00494

	
	Medium (13-16 cu. ft.)
	0.00563

	
	Large (>16 cu. ft.)
	0.00628

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00686

	
	Medium (13-16 cu. ft.)
	0.00782

	
	Large (>16 cu. ft.)
	0.00873



[bookmark: _Ref431823606]Table 34: SDG&E Demand Reduction Values for Advanced Tier Freezers

	Product Type
	DEER Size Category
	UDR ENERGY STAR +5% (Advanced Tier)
 (kW)

	Upright freezer with manual defrost
	Small (<13 cu. ft.)
	0.00581

	
	Medium (13-16 cu. ft.)
	0.00625

	
	Large (>16 cu. ft.)
	0.00670

	Upright freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00737

	
	Medium (13-16 cu. ft.)
	0.00805

	
	Large (>16 cu. ft.)
	0.00873

	Chest freezer with manual defrost
	Small (<13 cu. ft.)
	0.00429

	
	Medium (13-16 cu. ft.)
	0.00489

	
	Large (>16 cu. ft.)
	0.00545

	Chest freezer with automatic defrost
	Small (<13 cu. ft.)
	0.00596

	
	Medium (13-16 cu. ft.)
	0.00677

	
	Large (>16 cu. ft.)
	0.00757



[bookmark: _Toc430614286][bookmark: _Toc432490273]Electric Clothes Dryers

The Non-DEER Measure Level Approach, as described in Section 2.2 above, is used to calculate the energy savings from electric clothes dryers. 

Data Source Selection
Data sources considered include those listed in Table 35.
[bookmark: _Ref285270724]
Table 35. Data Sources Considered for Clothes Dryers

	Source	
	Data

	2011-04 Technical Support Document: Energy Efficiency Program for Consumer Products and Commercial and Industrial Equipment. Residential Clothes Dryers and Room Air Conditioners (Navigant Consulting and LBNL, 2011)
	Electric Standard: 283 cycles/year, 8.45 lbs./cycle

Electric Compact and Ventless: 251 cycles/year, 3 lbs./cycle

	NEEA Clothes Dryers Field Study (Ecotope Inc., 2014)
	311 cycles/year, 7.87 lbs./cycle



In Chapter 7: Energy Use Analysis of the technical support document (TSD) for clothes dryers conducted on behalf of the Department of Energy, average clothes dryer utilization was derived from data collected from a sample of households in the 2005 Residential Energy Consumption Survey (RECS). The results were 283 cycles per year for standard sized electric clothes washers, and 251 cycles per year for electric compact and ventless dryers. Using data from the July 2010 California Energy Commission (CEC) directory, the DOE also derived an average load weight of 8.45 lbs. for standard-sized dryers and 3 lbs. for compact dryers, which is consistent with the value prescribed by the DOE’s clothes dryer test procedure. In 2012, the Northwest Energy Efficiency Alliance (NEEA) commissioned a field study with a sample size of 46 homes in order to quantify the factors that affect clothes dryer energy use in homes. The study found the average values of 311 cycles per year and 7.87 lbs. per load. The DOE TSD and the NEEA field study show comparable values for the total weight of laundry dried per year for standard electric clothes dryers (2391 lbs. per year according to DOE and 2,448 lbs. per year according to NEEA). Thus, 283 cycles per year and 8.45 lbs. per cycle for standard dryers and 3 lbs. per cycle for compact dryers were used in the calculations in order to be consistent with the DOE’s Appendix D2 test procedure and ENERGY STAR’s calculation methodology. 

UEC/UES Calculation and Values
Factors affecting the energy consumption of dryers include the efficiency of the dryer (combined energy factor, or CEF), the number of cycles per year that the dryer is run and the amount (weight) of clothing dried per cycle. The typical number of drying cycles per year for electric clothes dryers is 283 and the amount of laundry dried per cycle is 8.45 lbs. for standard dryers and 3 lbs. for compact dryers according to the DOE TSD. Clothes dryer unit energy consumption can be calculated using Equation 11. 

[bookmark: _Ref284058273]Equation 11


Where
UEC = unit energy consumption in kWh
cyclesstandard = 283 cycles per year according the DOE TSD
cyclescompact = 251 cycles per year according the DOE TSD
Cstandard = 8.45 lbs./cycle according to the DOE TSD
Ccompact = 3 lbs./cycle according to the DOE TSD
 = combined energy factor 

The minimum CEF for basic tier (ENERGY STAR) electric clothes dryers is shown in Table 36 along with the corresponding (maximum) UEC for each dryer type. Note that ENERGY STAR requires testing under the Appendix D2 (Appendix D2 to Subpart B of Part 430 – Uniform Test Method for Measuring the Energy Consumption of Clothes Dryers, 2015) protocol of the Code of Federal Regulations for their certification process.

[bookmark: _Ref284073656]Table 36. Electric Clothes Dryer Combined Energy Factor Assumptions – Basic Tier Models

	Product Type
	Size
	Voltage (V)
	Minimum Combined Energy Factor[footnoteRef:30] (lbs/kWh) [30:  Using the Code of Federal Regulations’ Appendix D2 testing protocol for measuring the energy consumption clothes dryers
 ] 

	UEC (kWh/yr)
	Source

	Electric Ventless or Vented
	Standard*
	Any
	3.93
	608
	ENERGY STAR Clothes Dryers Key Product Criteria

	Electric Ventless or Vented
	Compact**
	120
	3.80
	198
	

	Electric Vented
	Compact**
	240
	3.45
	218
	

	Electric Ventless
	Compact**
	240
	2.68
	281
	


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

The advanced tier for dryers is set as the ENERGY STAR 2014 Emerging Technology Award for Advanced Dryers. The CEF for electric dryers is taken as the average “normal” cycle CEF of the models qualifying for the award. These values and the corresponding UECs can be seen in Table 37 below.

[bookmark: _Ref432624855][bookmark: _Ref432624849] Table 37. Electric Clothes Dryer Combined Energy Factor Assumptions – Advanced Tier Models

	Product Type
	Size
	Voltage (V)
	Minimum Combined Energy Factor[footnoteRef:31] (lbs/kWh) [31:  Using the Code of Federal Regulations’ Appendix D2 testing protocol for measuring the energy consumption clothes dryers
 ] 

	UEC (kWh/yr)
	Source

	Electric Ventless or Vented
	Standard*
	Any
	4.7
	509
	ENERGY STAR 2014 Advanced Dryer Emerging Technology Award QPL 

	Electric Ventless or Vented
	Compact**
	Any
	6.8
	110
	


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

The minimum CEF of base-case electric clothes dryers (as dictated by federal regulation) can be seen in Table 38.

[bookmark: _Ref284679326]Table 38. Electric Clothes Dryer Combined Energy Factor Assumptions – Base-Case Models

	Product Type
	Size
	Voltage (V)
	Minimum Combined Energy Factor[footnoteRef:32] (lbs/kWh) [32:  Using the Code of Federal Regulations’ Appendix D1 testing protocol for measuring the energy consumption clothes dryers] 

	Source

	Electric Ventless or Vented
	Standard*
	Any
	3.73
	2011-04-21 Energy Conservation Program: Energy Conservation Standards for Residential Clothes Dryers and Room Air Conditioners; Direct final rule

	Electric Ventless or Vented
	Compact**
	120
	3.61
	

	Electric Vented
	Compact**
	240
	3.27
	

	Electric Ventless
	Compact**
	240
	2.55
	


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

Note that the federal minimum efficiency requirements are based on the testing method described in the Appendix D1 protocol of the Code of Federal Regulations. Currently manufacturers are not required to test under the Appendix D2 protocol, but they can if they so choose. Furthermore, as noted above, ENERGY STAR requires testing under the Appendix D2 protocol for their certification process. The Appendix D1 and Appendix D2 test protocols give very different CEF values, which cannot be directly compared. However, the DOE did some tests under both protocols in their 2013 Notice of Proposed Rulemaking on Test Procedures for Residential Clothes Dryers (U.S. Department of Energy, Energy Efficiency & Renewable Energy, 2013). Oak Ridge National Laboratory (ORLN) and Pacific Northwest National Laboratory (PNNL) also carried out some testing to compare CEF values across the test protocols. Table 39 shows the results of these tests for electric clothes dryers.

[bookmark: _Ref284665483]Table 39. DOE Appendix D1 and D2 Residential Clothes Dryer Test Protocol Comparison

	Product Type
	Size
	Voltage (V)
	Source
	Appendix D1 CEF (lbs/kWh)
	Appendix D2 CEF (lbs/kWh)

	Electric Vented
	Standard*
	Any
	DOE
	3.58
	3.16

	
	
	
	DOE
	3.93
	2.73

	
	
	
	DOE
	3.83
	3.49

	
	
	
	DOE
	3.71
	3.48

	
	
	
	DOE
	3.90
	3.51

	
	
	
	DOE
	3.80
	2.71

	
	
	
	DOE
	3.84
	3.06

	
	
	
	DOE
	3.71
	3.11

	
	
	
	PNNL
	3.99
	3.22

	
	
	
	PNNL
	4.01
	3.41

	
	
	
	ORNL
	3.92
	3.19

	
	
	
	ORNL
	3.78
	3.19

	
	
	
	Avg
	3.83
	3.19

	Electric Vented
	Compact**
	240
	DOE
	3.53
	3.32

	
	
	
	DOE
	3.56
	2.27

	
	
	
	PNNL
	3.69
	3.19

	
	
	
	ORNL
	3.74
	3.51

	
	
	
	ORNL
	3.74
	3.14

	Electric Vented
	
	120
	DOE
	3.75
	2.18

	Electric Ventless
	
	240
	DOE
	2.98
	2.73

	
	
	
	Avg
	3.57
	2.91


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

Based on these results, a simple conversion factor can be used to convert the minimum CEF per federal regulations (as seen in Table 38) to an equivalent D2 CEF. For example, the conversion factor for electric vented standard dryers is 3.19 (D2)/3.83 (D1) = 0.83. The converted code baseline can then be directly compared to the minimum ENERGY STAR CEF. The converted Appendix D2 equivalent federal minimum CEF values can be seen in Table 40 along with the UEC for each product type.

[bookmark: _Ref284673025]Table 40. Converted Electric Clothes Dryer Combined Energy Factor Assumptions – Base-Case Models
	Product Type
	Size
	Voltage (V)
	Appendix D1 Minimum Combined Energy Factor (lbs/kWh)
	Appendix D2 Equivalent Minimum Combined Energy Factor (lbs/kWh)
	UEC (kWh/yr)

	Electric Ventless or Vented
	Standard*
	Any
	3.73
	3.10
	771

	Electric Ventless or Vented
	Compact**
	120
	3.61
	2.94
	256

	Electric Vented
	Compact**
	240
	3.27
	2.66
	283

	Electric Ventless
	Compact**
	240
	2.55
	2.08
	363


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

Unit energy savings can be calculated from program-qualified and base-case UECs using Equation 12.

[bookmark: _Ref284163970]Equation 12


The resulting unit energy savings for dryers can be seen in Table 41.
[bookmark: _Ref280371738][bookmark: _Toc281830423]Table 41. UES (in kWh/yr) for Electric Clothes Dryers

	Product Type
	Size
	Voltage (V)
	Base-Case UEC (kWh/yr)
	Basic Tier UEC (kWh/yr)
	Basic Tier UES (kWh/yr)
	Advanced Tier UEC (kWh/yr)
	Advanced Tier UES (kWh/yr)

	Electric Ventless or Vented
	Standard*
	Any
	771
	608
	162
	509
	262

	Electric Ventless or Vented
	Compact**
	120
	256
	198
	58
	110
	146

	Electric Vented
	Compact**
	240
	283
	218
	65
	110
	173

	Electric Ventless
	Compact**
	240
	363
	281
	82
	110
	253


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

Finally these UES values must be adjusted for interactive effects using the factors shown in Table 11. We assume that interactive effects only apply to ventless dryers.[footnoteRef:33] The resulting UES values (including interactive effects) are shown in Table 42 - Table 44. [33:  According to the DOE test procedure “ventless clothes dryer” means a clothes dryer that uses a closed-loop system with an internal condenser to remove the evaporated moisture from the heated air. The moist air is not discharged from the cabinet. ] 

[bookmark: _Ref284679971]Table 42. PG&E UES for Electric Clothes Dryers Including Interactive Effects

	Product Type
	Size
	Voltage (V)
	UES without interactive effects (kWh/yr) 
	UES with interactive effects 

	
	
	
	
	(kWh/yr)
	(therm/yr)

	
	
	
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier

	Electric Ventless
	Standard*
	Any
	162
	262
	166
	267
	-4
	-6

	Electric Vented
	Standard*
	Any
	162
	262
	162
	262
	0
	0

	Electric Ventless
	Compact**
	120
	58
	146
	59
	149
	-1
	-4

	Electric Vented
	Compact**
	120
	58
	146
	58
	146
	0
	0

	Electric Vented
	Compact**
	240
	65
	173
	65
	173
	0
	0

	Electric Ventless
	Compact**
	240
	82
	253
	84
	258
	-2
	-6


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

Table 43. SCE and SCG UES for Electric Clothes Dryers Including Interactive Effects

	Product Type
	Size
	Voltage (V)
	UES without interactive effects (kWh/yr)
	UES with interactive effects

	
	
	
	
	(kWh/yr)
	(therm/yr)

	
	
	
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier

	Electric Ventless
	Standard*
	Any
	162
	262
	174
	280
	-3
	-5

	Electric Vented
	Standard*
	Any
	162
	262
	162
	262
	0
	0

	Electric Ventless
	Compact**
	120
	58
	146
	62
	156
	-1
	-3

	Electric Vented
	Compact**
	120
	58
	146
	58
	146
	0
	0

	Electric Vented
	Compact**
	240
	65
	173
	65
	173
	0
	0

	Electric Ventless
	Compact**
	240
	82
	253
	88
	270
	-2
	-5


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

[bookmark: _Ref292196568]Table 44. SDG&E UES for Electric Clothes Dryers Including Interactive Effects

	Product Type
	Size
	Voltage (V)
	UES without interactive effects (kWh/yr)
	UES with interactive effects

	
	
	
	
	(kWh/yr)
	(therm/yr)

	
	
	
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier

	Electric Ventless
	Standard*
	Any
	162
	262
	167
	270
	-3
	-5

	Electric Vented
	Standard*
	Any
	162
	262
	162
	262
	0
	0

	Electric Ventless
	Compact**
	120
	58
	146
	60
	150
	-1
	-3

	Electric Vented
	Compact**
	120
	58
	146
	58
	146
	0
	0

	Electric Vented
	Compact**
	240
	65
	173
	65
	173
	0
	0

	Electric Ventless
	Compact**
	240
	82
	253
	84
	260
	-1
	-4


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

The spreadsheet that was used to calculate all these values can be seen in Appendix 1 – Supplemental Files. 

Demand Reduction Calculation and Values
To estimate the demand reduction for program-qualified electric clothes dryers, numbers available for clothes washers were used as a proxy. In a recent field study conducted for Southern California Edison (SCE) on multifamily laundry facilities, energy monitoring was performed for 40 clothes washers across 6 multifamily sites. Measurements of current and temperature were logged over a period of 2 weeks at 1-minute intervals. The data were analyzed to determine the runtime and coincident demand factor. The logic used in the analysis was that if the current exceeded an amperage threshold (e.g. 5 amps), the washer was assumed to be “on”, and if the current was at or below the threshold, the washer was assumed to be “off”. A transition to “on” meant that a wash cycle was starting, and a transition to “off” meant that the cycle had ended. The study showed that, on average, 36.7% of the cycles occurred during the weekday period of 2pm to 5pm. Therefore, the coincident demand factor (CF) is 0.367. Since clothes dryer usage is usually coincident with clothes washer usage, using the results of this study as a proxy for clothes dryers is acceptable. 

The following equation is used to estimate peak demand savings for residential clothes washers in a multi-family common area. 

Equation 13


Where
UDR = unit demand reduction in kW
UEC = unit energy consumption in kWh/year 
# of cycles/yearstandard = 283 cycles per year according the DOE TSD
# of cycles/yearcompact = 251 cycles per year according the DOE TSD
50/60 hours/cycle = average dryer cycle run time of per lab tests conducted by PG&E and NEEA
CF = 0.367

We expect that the majority of clothes dryers sold in retail will be used in single-family residences. Thus, the equation above is scaled by the ratio of single-family clothes washer usage, 283 cycles/year (Navigant Consulting and LBNL, 2011) to multifamily usage, 1095 cycles/year (U.S. Department of Energy, 2014).

Equation 14


Using these equations results in the following values for demand reduction for each of the product types.

Table 45. Demand Reductions for Electric Dryers Without Interactive Effects

	Product Type
	Size
	Voltage (V)
	kW reduction

	
	
	
	Basic Tier
	Advanced Tier

	Ventless or Vented Electric
	Standard*
	Any
	0.07
	0.11

	Ventless or Vented Electric
	Compact**
	120
	0.03
	0.07

	Vented Electric
	Compact**
	240
	0.03
	0.08

	Ventless Electric
	Compact**
	240
	0.04
	0.11


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

Finally these values must be adjusted for interactive effects using the factors shown in Table 11. We assume that interactive effects only apply to ventless dryers.[footnoteRef:34] The resulting kW reduction values (including interactive effects) are shown in Table 46 - Table 48. [34:  According to the DOE test procedure “ventless clothes dryer” means a clothes dryer that uses a closed-loop system with an internal condenser to remove the evaporated moisture from the heated air. The moist air is not discharged from the cabinet. ] 


[bookmark: _Ref291339245]Table 46. PG&E Demand Reductions for Electric Dryers with Interactive Effects

	Product Type
	Size
	Voltage (V)
	kW reduction

	
	
	
	Basic Tier
	Advanced Tier

	Ventless Electric
	Standard*
	Any
	0.09
	0.14

	Vented Electric
	Standard*
	Any
	0.07
	0.11

	Ventless Electric
	Compact**
	120
	0.04
	0.09

	Vented Electric
	Compact**
	120
	0.03
	0.07

	Vented Electric
	Compact**
	240
	0.03
	0.08

	Ventless Electric
	Compact**
	240
	0.05
	0.15


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

Table 47. SCE and SCG Demand Reductions for Electric Dryers with Interactive Effects

	Product Type
	Size
	Voltage (V)
	kW reduction

	
	
	
	Basic Tier
	Advanced Tier

	Ventless Electric
	Standard*
	Any
	0.09
	0.15

	Vented Electric
	Standard*
	Any
	0.07
	0.11

	Ventless Electric
	Compact**
	120
	0.04
	0.09

	Vented Electric
	Compact**
	120
	0.03
	0.07

	Vented Electric
	Compact**
	240
	0.03
	0.08

	Ventless Electric
	Compact**
	240
	0.05
	0.16


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

[bookmark: _Ref291339614]Table 48. SDG&E Demand Reductions for Electric Dryers With Interactive Effects

	Product Type
	Size
	Voltage (V)
	kW reduction

	
	
	
	Basic Tier
	Advanced Tier

	Ventless Electric
	Standard*
	Any
	0.08
	0.13

	Vented Electric
	Standard*
	Any
	0.07
	0.11

	Ventless Electric
	Compact**
	120
	0.03
	0.08

	Vented Electric
	Compact**
	120
	0.03
	0.07

	Vented Electric
	Compact**
	240
	0.03
	0.08

	Ventless Electric
	Compact**
	240
	0.05
	0.15


* Standard is 4.4 cu-ft or greater
** Compact is less than 4.4 cu-ft

The spreadsheet that was used to calculate all these values can be seen in Appendix 1 – Supplemental Files. 
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[bookmark: _Toc432490274]Gas Clothes Dryers

The Non-DEER Measure Level Approach, as described in Section 2.2 above, is used to calculate the energy savings from gas clothes dryers.
 
Data Source Selection
Data sources considered include those listed in Table 49.

[bookmark: _Ref291341116]Table 49. Data Sources Considered for Gas Clothes Dryers

	Source	
	Data

	2011-04 Technical Support Document: Energy Efficiency Program for Consumer Products and Commercial and Industrial Equipment. Residential Clothes Dryers and Room Air Conditioners (Navigant Consulting and LBNL, 2011)
	Standard* Gas: 274 cycles/year, 8.45 lbs./cycle

	NEEA Clothes Dryers Field Study (Ecotope Inc., 2014)
	311 cycles/year, 7.87 lbs./cycle


* Standard is 4.4 cu-ft or greater

In Chapter 7: Energy Use Analysis of the technical support document (TSD) for clothes dryers conducted on behalf of the Department of Energy, average clothes dryer utilization was derived from data collected from a sample of households in the 2005 Residential Energy Consumption Survey (RECS). The results were 274 cycles per year for gas dryers. Using data from the July 2010 California Energy Commission (CEC) directory, the DOE also derived an average load weight of 8.45 lbs. for standard-sized dryers, which is consistent with the value prescribed by the DOE’s clothes dryer test procedure. 

In 2012, the Northwest Energy Efficiency Alliance (NEEA) commissioned a field study with a sample size of 46 homes in order to quantify the factors that affect clothes dryer energy use in homes. The study found the average values of 311 cycles per year and 7.87 lbs. per load. The DOE TSD and the NEEA field study show comparable values for the total weight of laundry dried per year for standard electric clothes dryers (2,315 lbs. per year according to DOE and 2,448 lbs. per year according to NEEA). Thus, 274 cycles per year and 8.45 lbs. per cycle for standard dryers were used in the calculations in order to be consistent with the DOE’s Appendix D2 test procedure and ENERGY STAR’s calculation methodology. 

UEC/UES Calculation and Values
Factors affecting the energy consumption of dryers include the efficiency of the dryer (combined energy factor, or CEF), the number of cycles per year that the dryer is run and the amount (weight) of clothing dried per cycle. The typical number of drying cycles per year for gas clothes dryers is 274 and the amount of laundry dried per cycle is 8.45 lbs. for standard dryers according to the DOE TSD. Clothes dryer unit energy consumption can be calculated using Equation 15.

[bookmark: _Ref292020883]Equation 15



Where
UEC = unit energy consumption in kWh
cycles = 274 cycles per year according the DOE TSD
Cstandard = pounds of laundry dried per cycle, 8.45 lbs. for standard dryers 
 = combined energy factor

The minimum CEF for basic tier (ENERGY STAR) clothes dryers is 3.48 lbs/kWh for gas dryers. Plugging this value into Equation 15 leads to a UEC value for basic tier gas clothes dryers of 665 kWh/year. Note that ENERGY STAR requires testing under the Appendix D2 protocol of the Code of Federal Regulations for their certification process.

The minimum CEF for advanced tier (2014 ENERGY STAR Advanced Dryer Emerging Technology Award) clothes dryers is 4.0 lbs/kWh for gas dryers. Plugging this value into Equation 15 leads to a UEC value for advanced tier gas clothes dryers of 579 kWh/year. Note that ENERGY STAR requires testing under the Appendix D2 protocol of the Code of Federal Regulations for their certification process.

The minimum CEF of base-case gas clothes dryers (as dictated by federal regulation) is 3.3 lbs/kWh (Residential Clothes Dryers). Note that the federal minimum efficiency requirements are based on the testing method described in the Appendix D1 protocol of the Code of Federal Regulations. Currently manufacturers are not required to test under the Appendix D2 protocol, but they can if they so choose. Furthermore, as noted above, ENERGY STAR requires testing under the Appendix D2 protocol for their certification process. The Appendix D1 and Appendix D2 test protocols give very different CEF values, which cannot be directly compared. However, the DOE did some tests under both protocols in their 2013 Notice of Proposed Rulemaking on Test Procedures for Residential Clothes Dryers (U.S. Department of Energy, Energy Efficiency & Renewable Energy, 2013). Oak Ridge National Laboratory (ORLN) and Pacific Northwest National Laboratory (PNNL) also carried out some testing to compare CEF values across the test protocols. Table 50 shows the results of these tests for gas clothes dryers.

[bookmark: _Ref292019075]Table 50. DOE Appendix D1 and D2 Residential Clothes Dryer Test Protocol Comparison

	Product Type
	Size
	Voltage (V)
	Source
	Appendix D1 CEF (lbs/kWh)
	Appendix D2 CEF (lbs/kWh)

	Vented Gas
	Standard*
	Any
	DOE
	3.43
	2.70

	
	
	
	DOE
	3.31
	2.87

	
	
	
	DOE
	3.49
	3.07

	
	
	
	DOE
	3.39
	2.69

	
	
	
	DOE
	3.37
	3.25

	
	
	
	DOE
	3.37
	2.94

	
	
	
	PNNL
	3.35
	2.54

	
	
	
	ORNL
	3.74
	2.93

	
	
	
	Avg
	3.43
	2.87


* Standard is 4.4 cu-ft or greater

Based on these results, a simple conversion factor can be used to convert the minimum CEF per federal regulations (as seen in Section 1.4.2) to an equivalent D2 CEF. The conversion factor for vented gas standard dryers is of 2.87 (D2)/3.43 (D1) = 0.84. The converted code baseline can then be directly compared to the minimum ENERGY STAR CEF. The converted Appendix D2 equivalent federal minimum CEF is 2.76 lbs/kWh. Using this value for the CEF of base-case gas dryers results in a base-case UEC of 838 kWh/year. Unit energy savings can be calculated from program-qualified and base-case UECs using Equation 16.
[bookmark: _Ref292020962]
Equation 16


The resulting UES for basic tier gas dryers is 172 kWh/year or 5.88 therms/year. The resulting UES for advanced tier gas dryers is 259 kWh/year or 8.83 therms/year. There is no need to adjust for interactive effects because all gas dryers are assumed to be vented. The spreadsheet that was used to calculate the UES for gas dryers can be seen in Appendix 1 – Supplemental Files. 

Demand Reduction Calculation and Values 
There is no demand reduction from gas clothes dryers.
[bookmark: _Toc430614288]
[bookmark: _Toc432490275]Room Air Cleaners

The Non-DEER Measure Level Approach, as described in Section 2.2 above, is used to calculate the energy savings from room air cleaners. 

Data Source Selection
Device Usage: The data sources for room air cleaner hours of use that were reviewed can be seen in Table 51.

[bookmark: _Ref291237799]Table 51. Data Sources Reviewed for Room Air Cleaner Hours of Use Assumption

	Source
	Sponsoring Organization
	Year of Publication 
	Data Point(s)
	Notes

	Draft Analysis of Standards Options for Portable Room Air Cleaners (Davis Energy Group and Energy Solutions, 2004)
	PG&E
	2004
	38% of air cleaner owners run their units 24 hours per day, and 44% of the owners run their units 8 hours or fewer per day 

On average, households run their air cleaners 13.6 hours per day during the season in which they use their air cleaner 

Three-quarters of households surveyed use their air cleaner all year round 

One-quarter use it only during allergy season 
	Source of data is actually research conducted by NFO Worldwide Research for AHAM in 2003 


	Analysis of Energy Efficiency of Room Air Cleaners (Morris, 2004)
	Association of Home Appliance Manufacturers (AHAM)
	2004
	Average usage of 2,921 hours per year (approximately 8 hours per day, 365 days per year)
	

	Internal research with manufacturers for EPA savings calculator
	EPA
	2011
	Average usage of 16 hours per day, 365 days per year
	Source of data not well documented

	Electricity Savings Opportunities for Home Electronics and Other Plug-In Devices in Minnesota Homes (Bensch, Pigg, Koski, & Belshe, 2010)
	Energy Center of Wisconsin
	2010
	24 hour per day operation
	Metering study with very small sample size (4)

Did not clarify the CADR of each unit metered



The most robust and substantiated data source is the 2004 AHAM report. Moreover, this represents the most conservative assumption for room air cleaners’ hours of use. Therefore, we utilized AHAM’s figure of 2921 hours per year.

Device Modal Power Draw: Air cleaner active mode power draw (in watts) is based on the air cleaner size (in terms of CADR) divided by its efficiency (CADR per Watt). Average air cleaner size within each size bin was determined based on internal retailer sales data collected by the Northwest Energy Efficiency Alliance for five major retailers during the September – December 2014 period. For each size bin the sales-weighted average size was calculated. These sales-weighted average sizes can be seen in Table 52 below. These average size values were combined with efficiency values for basic tier (ENERGY STAR) program-qualifying (from ENERGY STAR’s specification), advanced tier (ENERGY STAR +30%) program-qualifying (the average efficiency of the models on the ENERGY STAR qualified products list that meet the +30% requirement), and non-qualifying equipment (from the federal minimum standard) to determine power draw. Note that for room air cleaners, ENERGY STAR +30% is defined as 30% higher efficiency (CADR/W) than the ENERGY STAR requirement.

Other than data from the EPA’s Appliance Savings Calculator (U.S. Environmental Protection Agency, 2014), there is very little publicly available metering data on air cleaner idle power draw. Due to the lack of available data, basic tier (ENERGY STAR) qualifying models and non-qualifying models were assigned EPA’s default idle power draw values. Advanced tier qualifying models (ENERGY STAR + 30%) were assigned the average idle power draw of all the models on the ENERGY STAR qualified products list that meet the +30% requirement. All active and idle power draw assumptions can be seen in Table 53 below.

[bookmark: _Ref302389989]Table 52. Room Air Cleaner Sales-Weighted Average Sizes

	Size Bin (CADR)
	Sales-weighted average size (CADR)

	< 100
	70.3

	100 - 150
	132.2

	> 150
	240.5



Device Efficiency: Air cleaner efficiency is measured in terms of Clean-Air-Delivery-Rate (CADR) per Watt. Other than data from the EPA’s Appliance Savings Calculator, there is very little publically available metering or survey data on air cleaner efficiency and none has a significant sample size or sufficiently detailed level of research. Due to the lack of available survey or metering data, all non-qualifying models were assigned EPA’s default efficiency values. For basic tier (ENERGY STAR) qualified products we used the ENERGY STAR specification minimum efficiency requirement. For advanced tier (ENERGY STAR + 30%) qualified products we used the average efficiency of all the models on the ENERGY STAR qualified products list that meet the +30% requirement of at least 2.6 CADR/Watt (list current as of September 16, 2015).

UEC/UES Calculation and Values
The main factors that drive room air cleaner energy consumption include the capacity or CADR, the efficiency of the unit (given in CADR per watt), the power draw in idle mode and the number of hours in each mode (active and idle). The unit energy consumption of room air cleaners can be calculated using Equation 17 and Equation 18.

[bookmark: _Ref284166294]Equation 17


[bookmark: _Ref284166303]Equation 18


Where 
UEC = unit energy consumption in kWh
PA = power draw in active mode in watts
TA = number of hours per year spent in active mode
PI = power draw in idle mode in watts
TI = number of hours per year spent in idle mode
Cap = capacity of air cleaner in CADR
Eff = efficiency of air cleaner in CADR/W
1000 = conversion factor to change from watt-hours to kilowatt-hours.

The efficiency of base-case models is 1.0 CADR/Watt (U.S. Environmental Protection Agency, 2014), the efficiency of basic tier (ENERGY STAR) program-qualified models is 2.0 CADR/Watt (U.S. Environmental Protection Agency), and the efficiency of advanced tier (ENERGY STAR +30%) program-qualified models is 4.8 CADR/Watt. Idle mode power draw is 1.0 watt for base-case models, 0.6 watts for basic tier (ENERGY STAR) program-qualified models (U.S. Environmental Protection Agency, 2014), and 0.5 watts for advanced tier (ENERGY STAR + 30%) program-qualified models.

[bookmark: _Ref284098369]Table 53. Air Cleaner Power Consumption and Efficiency Assumptions 

	Product Type
	Size Bin (CADR)
	Sales-Weighted Average Size (CADR)
	Efficiency (CADR/W)
	Active Power Draw (W)
	Idle Power Draw (W)
	Source

	Basic Tier (ENERGY STAR) Air Cleaner
	< 100
	70.3
	2.0
	35
	0.6
	2014 Market Data: CADR, 
EPA Appliance Savings Calculator: Idle Power Draw and Efficiency

	
	100 – 150
	132.2
	
	66
	
	

	
	> 150
	240.5
	
	120
	
	

	Advanced Tier (ENERGY STAR + 30%) Air Cleaner
	< 100
	70.3
	4.8
	14.6
	0.5
	2014 Market Data: CADR, 
ENERGY STAR QPL: Idle Power Draw and Efficiency

	
	100 – 150
	132.2
	
	27.5
	
	

	
	> 150
	240.5
	
	50.1
	
	

	Conventional Air Cleaner
	< 100
	70.3
	1.0
	70.3
	1.0
	2014 Market Data: CADR
EPA Appliance Savings Calculator: Efficiency and Idle Power Draw

	
	100 – 150
	132.2
	
	132.2
	
	

	
	> 150
	240.5
	
	240.5
	
	



AHAM’s 2004 report lists estimated runtime hours for room air cleaners as 2921 hours per year. We assume air cleaners are in idle mode (as opposed to sleep mode or off) the remaining hours of the year as shown in Table 54 below. 

[bookmark: _Ref284162948]Table 54. Air Cleaner Hours-of-Operation Assumptions

	Hours of Operation
	Source

	Active
	Idle
	Sleep
	Off
	Total
	

	2921
	5839
	0
	0
	8,760
	2004 AHAM Report, Analysis of Energy Efficiency of Room Air Cleaners (Morris, 2004) 



The UECs for room air cleaners are calculated using Equation 17 and can be seen in Table 55. 
[bookmark: _Ref292222427]Table 55. Air Cleaner UECs

	Product Type
	Size Bin (CADR)
	UEC (kWh/yr)

	Conventional Air Cleaners 
	< 100
	211.2

	
	100 – 150
	392.0

	
	> 150
	708.3

	Basic Tier (ENERGY STAR) Air Cleaners
	< 100
	106.2

	
	100 – 150
	196.6

	
	> 150
	354.8

	Advanced Tier (ENERGY STAR +30%) Air Cleaners
	< 100
	45.7

	
	100 – 150
	83.4

	
	> 150
	149.3



The UES is then calculated as the difference between the UECs for base-case and program-qualified models according to Equation 12. The UES values are shown in Table 56 below. 
[bookmark: _Ref302394054]Table 56. Air Cleaner UESs

	Product Type
	Size Bin (CADR)
	UES (kWh/yr)

	Basic Tier (ENERGY STAR) Air Cleaners
	< 100
	105.0

	
	100 – 150
	195.4

	
	> 150
	353.6

	Advanced Tier (ENERGY STAR +30%) Air Cleaners
	< 100
	165.5

	
	100 – 150
	308.6

	
	> 150
	559.1



Finally these UES values must be adjusted for interactive effects using the factors shown in Table 11. The resulting UES values (including interactive effects) are shown in Table 57.

[bookmark: _Ref292223140]Table 57. Room Air Cleaner UESs with Interactive Effects

	Utility
	Size Bin (CADR)
	Without Interactive Effects
kWh/year
	With Interactive Effects

	
	
	
	kWh/year
	therms/year

	
	
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier

	PG&E
	< 100
	105.0
	165.5
	107.1
	168.8
	-2.5
	-4.0

	
	100 – 150
	195.4
	308.6
	199.3
	314.8
	-4.7
	-7.4

	
	> 150
	353.6
	559.1
	360.7
	570.2
	-8.5
	-13.4

	SCE and SCG
	< 100
	105.0
	165.5
	112.4
	177.1
	-2.0
	-3.2

	
	100 – 150
	195.4
	308.6
	209.1
	330.2
	-3.8
	-5.9

	
	> 150
	353.6
	559.1
	378.3
	598.2
	-6.8
	-10.7

	SDG&E
	< 100
	105.0
	165.5
	108.2
	170.4
	-1.8
	-2.9

	
	100 – 150
	195.4
	308.6
	201.3
	317.9
	-3.4
	-5.4

	
	> 150
	353.6
	559.1
	364.2
	575.8
	-6.2
	-9.8



The spreadsheet that was used to calculate the UESs for room air cleaners can be seen in Appendix 1 – Supplemental Files. 

Demand Reduction Calculation and Values 
To estimate the demand reduction for program-qualified room air cleaners, we assume that there is no variation in the time of day the people leave their air cleaners on. At 8 hours of operation a day, this results in a coincident demand factor of 0.33 (8/24). The active mode power draw was used to calculate the demand reduction for room air cleaners. The active mode power draw values can be seen in Table 53. The demand reduction is calculated as the difference between the active mode power draw for base case and program-qualified room air cleaners, multiplied by the CF (0.33). Finally, these values must be adjusted for interactive effects using the factors shown in Table 11. The resulting kW reduction values (including interactive effects) are shown in Table 58.

[bookmark: _Ref292224901]Table 58. Room Air Cleaner Demand Reduction with Interactive Effects

	Utility
	Size Bin (CADR)
	Without Interactive Effects
	With Interactive Effects

	
	
	kW
	kW

	
	
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier

	PG&E
	< 100
	0.012
	0.018
	0.016
	0.025

	
	100 – 150
	0.022
	0.035
	0.029
	0.047

	
	> 150
	0.040
	0.063
	0.054
	0.085

	SCE and SCG
	< 100
	0.012
	0.018
	0.016
	0.025

	
	100 – 150
	0.022
	0.035
	0.030
	0.048

	
	> 150
	0.040
	0.063
	0.055
	0.087

	SDG&E
	< 100
	0.012
	0.018
	0.015
	0.024

	
	100 – 150
	0.022
	0.035
	0.028
	0.044

	
	> 150
	0.040
	0.063
	0.051
	0.080



The spreadsheet that was used to calculate the demand reduction for room air cleaners can be seen in Appendix 1 – Supplemental Files. 
[bookmark: _Toc430614289]
[bookmark: _Toc432490276]Soundbars

The Non-DEER Measure Level Approach, as described in Section 2.2 above, is used to calculate the energy savings from soundbars. 

Data Source Selection
Device Usage: As is assumed elsewhere in literature, we assume that the usage patterns of soundbars are similar to the usage patterns of home theater/home theater in a box systems. For this product, there are no metering studies that provide usage data with a significant sample size (i.e., >10) or monitoring duration, so the best estimates are based on a 2,000-person survey (Roth & McKenney, 2007). Bensch et al. (2010) has usage data for home theater systems, but the sample size is 1 and is therefore too small to utilize. 

Device Model Power Draw: Fraunhofer’s 2014 report for the Consumer Electronics Association (Urban, Shmakova, Lim, & Roth, 2014) used a combination of field measurements from Bensch et al and field measurements taken by the Fraunhofer team to estimate average power draw for mini shelf stereo systems. We assume, as does the Fraunhofer report, that the power draw of soundbars is the same as the power draw of mini shelf stereo systems because the basic functionality and total system output power of the two products is similar. This was the most comprehensive study we found. We used the values in this report as estimates for non-program-qualified power draw by mode. Because no other reliable sources were found, power consumption for basic tier and advanced tier program-qualified soundbars is based on an internal analysis done by the EPA of ENERGY STAR Version 3.0 and Version 2.1 certified models.

UEC/UES Calculation and Values
The main drivers of energy consumption of soundbars are modal power draw and the number of hours the device is in each mode. Equation 19 can be used to calculate the UEC for soundbars.

[bookmark: _Ref284238763]Equation 19


Where 
UEC = unit energy consumption in kWh
PA = power draw in active mode in watts
TA = number of hours per year spent in active mode
PI = power draw in idle mode in watts
TI = number of hours per year spent in idle mode
PS = power draw in sleep mode in watts
TS = number of hours per year spent in sleep mode
1000 = conversion factor to change from watt-hours to kilowatt-hours.

Roth and McKenney 2007 estimate the hours of operation for home theater in a box systems, which we use to approximate the hours of operation of soundbars, as seen Table 59 below.

[bookmark: _Ref284163337]Table 59. Soundbar Hours of Use Assumptions

	Hours of Operation
	Source

	Active
	Idle
	Sleep
	Total
	

	1,580
	730
	6,450
	8,760
	Roth & McKenny 2007



Fraunhofer 2014 assumes that power draw for conventional (non-program-qualified) soundbars is equal to mini-shelf stereo systems since their basic functionality and total system output power is similar. Table 60 presents the power consumption by mode and resulting UEC values for conventional soundbars. 

[bookmark: _Ref284236643]Table 60. Soundbar Power Consumption Assumptions – Base-Case Models

	Power Consumption (W)
	UEC (kWh/yr.)
	Source

	Active
	Idle
	Sleep
	
	

	30.0
	12.0
	4.0
	82.0
	Fraunhofer 2014



Because no other reliable sources were found, power draw for basic tier (ENERGY STAR +15%) and advanced tier (ENERGY STAR + 50%) soundbars is based on an internal analysis done by the EPA of ENERGY STAR Version 3 and Version 2.1 certified models. In this analysis, ENERGY STAR +xx% is designated as models with xx% less power draw than the ENERGY STAR maximum allowance for each power draw allowance listed in the ENERGY STAR specification and amplifier efficiency that is xx% higher than the ENERGY STAR criteria. The EPA then took the average modal power draw of every model meeting each set of criteria (ENERGY STAR +15% and ENERGY STAR +50%) See Table 61 for these values.

[bookmark: _Ref284236764]Table 61. Soundbar Power Consumption Assumptions – Program-Qualified Models

	Product Tier
	Power Consumption (W)
	UEC (kWh/yr.)
	Source

	
	Active
	Idle
	Sleep
	
	

	Basic Tier (ENERGY STAR +15%) Soundbars
	8.0
	9.2
	1.5
	29.0
	EPA Internal Analysis of ENERGY STAR v3.0 & v2.1 certified models

	Advanced Tier (ENERGY STAR + 50%) Soundbars
	9.0
	5.5
	1.0
	24.7
	



Unit energy savings are calculated using Equation 12 and can be seen in Table 62 below.

[bookmark: _Ref284237185]Table 62: UES Estimates for Soundbar

	Product Tier
	Base-Case UEC (kWh/yr.)
	Program-Qualified UEC (kWh/yr.)
	UES (kWh/yr.)

	Basic Tier (ENERGY STAR +15%)
	82.0
	29.0
	52.9

	Advanced Tier (ENERGY STAR + 50%)
	82.0
	24.7
	57.3



Finally these UES values must be adjusted for interactive effects using the factors shown in Table 11. The UES values for soundbars including interactive effects can be seen in Table 63.

[bookmark: _Ref284685817]Table 63. UESs for Soundbars Including Interactive Effects

	Utility
	Without interactive effects
	With interactive effects 

	
	 (kWh/yr)
	(kWh/yr)
	(therm/yr)

	
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier

	PG&E
	52.9
	57.3
	54.0
	58.4
	-1.3
	-1.4

	SCE
	52.9
	57.3
	56.6
	61.3
	-1.0
	-1.1

	SCG
	52.9
	57.3
	56.6
	61.3
	-1.0
	-1.1

	SDG&E
	52.9
	57.3
	54.5
	59.0
	-0.9
	-1.0



The spreadsheet that was used to calculate all these values can be seen in Appendix 1 – Supplemental Files. 

Demand Reduction Calculation and Values 
The coincident demand factor for televisions (0.031) from the Energy Division’s March 2013 Workpaper Disposition on Energy Efficient Televisions (California Public Utilities Commission, Energy Division, 2013) is used as a proxy for soundbars. The active mode power draw was used to calculate the demand reduction for soundbars. These power draw values can be seen in Table 64 for base case, basic tier (ENERGY STAR +15%) and advanced tier (ENERGY STAR +50%) program-qualified models.

[bookmark: _Ref291341133]Table 64. Power Draw for Soundbars

	Product Type
	Base Case kW
	Basic Tier (ENERGY STAR + 15%) 
kW
	Advanced Tier (ENERGY STAR + 50%)
kW

	Soundbars
	30.0
	8.0
	9.0



The demand reduction was calculated as the difference between the program-qualified and the base-case equipment power draw, multiplied by 0.031. The resulting demand reduction values are 0.00068 kW for basic tier (ENERGY STAR +15%) and 0.00065 for advanced tier (ENERGY STAR + 50%) models. Finally these values must be adjusted for interactive effects using the factors shown in Table 11. The resulting kW reduction values (including interactive effects) are shown in Table 65.

[bookmark: _Ref292227439]Table 65. Demand Reduction for Soundbars Including Interactive Effects

	Utility
	Without interactive effects
	With interactive effects 

	
	 kW
	kW

	
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier

	PG&E
	0.00068
	0.00065
	0.00092
	0.00088

	SCE
	0.00068
	0.00065
	0.00094
	0.00090

	SCG
	0.00068
	0.00065
	0.00094
	0.00090

	SDG&E
	0.00068
	0.00065
	0.00087
	0.00083



The spreadsheet that was used to calculate all these values can be seen in Appendix 1 – Supplemental Files.
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The Non-DEER Products Measure-Level Approach, as described in Section 2.2 above, is used to estimate the energy savings from room air conditioners. 

Data Source Selection
Device Usage: Full load cooling hours were derived from SCE’s ENERGY STAR Room Air Conditioners workpaper (Southern California Edison, 2014). The UES values in this workpaper were based on the Residential Retrofit High Impact Measure Evaluation Report (The Cadmus Group, Inc.; Itron, Inc.; Jai J. Mitchell Analytics; KEMA; PA Consulting Group; Summit Blue Consulting, LLC, 2010), which provides room air conditioner modeled annual energy savings and peak demand reduction in climate zones 6, 8, 9 and 10 based on the Title 20 code effective as of October 1, 2000. The SCE workpaper team updated the results of the study to reflect the new federal code, effective June 1, 2014 and the ENERGY STAR Version 4.0 criteria. The Cadmus study did not estimate annual energy savings and peak demand reduction in climate zones 13, 14, 15 and 16, so the SCE workpaper team used the California Statewide Residential Appliance Saturation Study (KEMA, 2010) results by climate zone to develop estimated annual energy and peak demand savings for these climate zones.

Effective full load cooling hours (FLHc) were derived from the energy savings values for each climate zone based on the standard formula for air conditioner energy consumption seen below in Equation 20.

[bookmark: _Ref302034589]Equation 20


Where 
UEC = unit energy consumption in kWh
Cap = capacity of air conditioner in Btu/h 
FLHc = full load cooling hours
η = efficiency in CEER 
1000 = conversion factor to change from watt-hours to kilowatt-hours.

Combining Equation 20 with Equation 4 for the UES and then rearranging for FLHc results in the formula seen below in Equation 21.

[bookmark: _Ref432276202]Equation 21



Equation 21 was used to calculate the FLHc for each climate zone, which can be seen in Table 66 below. 

[bookmark: _Ref432276814]Table 66. Room AC Energy Savings and Derived Full Load Cooling Hours by Climate Zone

	Climate Zone
	Estimated Annual Energy Savings (kWh/unit)
	Calculated FLHc (hours)

	1
	0.0
	0.0

	2
	12.5
	148.3

	3
	4.5
	52.9

	4
	19.8
	235.6

	5
	1.8
	21.2

	6
	18.3
	217.1

	7
	21.8
	259.2

	8
	30.2
	359.6

	9
	44.1
	523.8

	10
	53.8
	639.4

	11
	82.6
	982.7

	12
	37.4
	444.5

	13
	86.2
	1024.5

	14
	94.3
	1121.6

	15
	72.5
	862.1

	16
	23.7
	281.5



To derive FLHc for each utility service territory, the climate zone weighting from DEER for each utility was combined with the FLHc values seen in Table 66. The resulting FLHc values by IOU can be seen in Table 67.
[bookmark: _Ref302041178]Table 67. Effective Full Load Cooling Hours by Utility

	Utility
	Full load cooling hours

	
	

	PG&E
	390.4

	SCE
	530.8

	SCG
	482.5

	SDG&E
	371.1



UEC/UES Calculation and Values
The main factors that drive room air conditioner energy consumption include the capacity, the efficiency of the unit, and the number of hours the unit is operated. The unit energy consumption of room air conditioners can be calculated using Equation 20, shown above.


The efficiency of base-case models is based on the Title 20 minimum efficiency requirements shown in Table 6. The efficiency of program-qualified models is based on the Energy Star 4.0 minimum efficiency requirements (U.S. Environmental Protection Agency) for the basic tier (ENERGY STAR) and is set to 10% above the ENERGY STAR minimum efficiency requirements for the advanced tier. These efficiency values can be seen in Table 68 below.

[bookmark: _Ref302042097]Table 68. Program-Qualified Efficiency Requirements for Room Air Conditioners

	Product Class
	Louvered Sides?
	Cooling Capacity (Btu/h)
	Minimum CEER for Basic Tier (ENERGY STAR)
	Minimum CEER for Advanced Tier (ENERGY STAR +10%)

	Room Air Conditioner
	Yes
	< 6,000
	12.1
	13.3

	
	
	6,000 – 7,999
	12.1
	13.3

	
	
	8,000 – 13,999
	12.0
	13.2

	
	
	14,000 – 19,999
	11.8
	13.0

	
	
	20,000 – 27,999
	10.3
	11.3

	
	
	≥ 28,000
	9.9
	10.9

	
	No
	<6,000
	11.0
	12.1

	
	
	6,000 – 7,999
	11.0
	12.1

	
	
	8,000 – 10,999
	10.6
	11.7

	
	
	11,000 – 13,999
	10.5
	11.6

	
	
	14,000 – 19,999
	10.2
	11.2

	
	
	≥ 20,000
	10.3
	11.3

	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	10.8
	11.9

	
	
	≥ 20,000
	10.2
	11.2

	
	No
	< 14,000
	10.2
	11.2

	
	
	≥ 14,000
	9.6
	10.6

	Casement-Only Room Air Conditioner
	Either
	Any
	10.5
	11.6

	Casement-Slider Room Air Conditioner
	Either
	Any
	11.4
	12.5



For each of the room air conditioner subcategories shown above, a representative size (capacity) was needed for the UEC calculation. Ideally, we would calculate a sales-weighted average size within each subcategory. However, no sufficient room AC sales data exists at this time. As an alternate approach, average sizes within each subcategory were calculated based on web harvester data collected of products offered on the websites of major retailers (Lowe’s, Home Depot, Sears, Best Buy, Walmart, Costco). This data was collected in late July 2015. Of the 517 models collected from retailer websites, ~390 listed capacity values (75% data prevalence). Averages for each bin are based on the values listed for the 390 models, averaged within each specific size bin. We recommend that UECs and UESs be recalculated using sales-weighted average sizes for each subcategory once sales data is available. Table 69 below shows the average sizes used in the UEC calculation for each subcategory along with the corresponding UEC values. 
[bookmark: _Ref302067837]Table 69. Room Air Conditioner UECs
	Utility
	Product Class
	Louvered Sides?
	Cooling Capacity (Btu/h)
	Average Capacity (Btu/h)
	Base-Case UEC (kWh/yr)
	Basic Tier (ENERGY STAR) UEC (kWh/yr)
	Advanced Tier (ENERGY STAR +10%) UEC (kWh/yr)

	PG&E
	Room Air Conditioner
	Yes
	< 6,000
	5,020
	178
	162
	147

	
	
	
	6,000 – 7,999
	6,311
	224
	204
	185

	
	
	
	8,000 – 13,999
	10,357
	371
	337
	306

	
	
	
	14,000 – 19,999
	15,492
	565
	513
	466

	
	
	
	20,000 – 27,999
	24,468
	1016
	927
	843

	
	
	
	≥ 28,000
	28,000
	1215
	1104
	1004

	
	
	No
	<6,000
	5,020
	196
	178
	162

	
	
	
	6,000 – 7,999
	6,311
	246
	224
	204

	
	
	
	8,000 – 10,999
	9,025
	367
	332
	302

	
	
	
	11,000 – 13,999
	12,093
	497
	449
	409

	
	
	
	14,000 – 19,999
	15,492
	650
	593
	539

	
	
	
	≥ 20,000
	24,804
	1030
	940
	855

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	10,648
	424
	385
	350

	
	
	
	≥ 20,000
	24,804
	1041
	949
	863

	
	
	No
	< 14,000
	9,433
	396
	361
	328

	
	
	
	≥ 14,000
	17,551
	788
	714
	649

	
	Casement-Only Room Air Conditioner
	Either
	Any
	9,000
	370
	335
	304

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	9,429
	354
	323
	294

	SCE
	Room Air Conditioner
	Yes
	< 6,000
	5,020
	242
	220
	200

	
	
	
	6,000 – 7,999
	6,311
	305
	277
	252

	
	
	
	8,000 – 13,999
	10,357
	504
	458
	417

	
	
	
	14,000 – 19,999
	15,492
	769
	697
	634

	
	
	
	20,000 – 27,999
	24,468
	1382
	1261
	1146

	
	
	
	≥ 28,000
	28,000
	1651
	1501
	1365

	
	
	No
	<6,000
	5,020
	267
	242
	220

	
	
	
	6,000 – 7,999
	6,311
	335
	305
	277

	
	
	
	8,000 – 10,999
	9,025
	499
	452
	411

	
	
	
	11,000 – 13,999
	12,093
	676
	611
	556

	
	
	
	14,000 – 19,999
	15,492
	884
	806
	733

	
	
	
	≥ 20,000
	24,804
	1401
	1278
	1162

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	10,648
	577
	523
	476

	
	
	
	≥ 20,000
	24,804
	1416
	1291
	1173

	
	
	No
	< 14,000
	9,433
	538
	491
	446

	
	
	
	≥ 14,000
	17,551
	1071
	970
	882

	
	Casement-Only Room Air Conditioner
	Either
	Any
	9,000
	503
	455
	414

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	9,429
	481
	439
	399

	SCG
	Room Air Conditioner
	Yes
	< 6,000
	5,020
	220
	200
	182

	
	
	
	6,000 – 7,999
	6,311
	277
	252
	229

	
	
	
	8,000 – 13,999
	10,357
	459
	417
	379

	
	
	
	14,000 – 19,999
	15,492
	699
	634
	576

	
	
	
	20,000 – 27,999
	24,468
	1256
	1146
	1042

	
	
	
	≥ 28,000
	28,000
	501
	1365
	1241

	
	
	No
	<6,000
	5,020
	242
	220
	200

	
	
	
	6,000 – 7,999
	6,311
	305
	277
	252

	
	
	
	8,000 – 10,999
	9,025
	454
	411
	374

	
	
	
	11,000 – 13,999
	12,093
	614
	556
	505

	
	
	
	14,000 – 19,999
	15,492
	804
	733
	666

	
	
	
	≥ 20,000
	24,804
	1273
	1162
	1056

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	10,648
	524
	476
	433

	
	
	
	≥ 20,000
	24,804
	1287
	1173
	1067

	
	
	No
	< 14,000
	9,433
	489
	446
	406

	
	
	
	≥ 14,000
	17,551
	973
	882
	802

	
	Casement-Only Room Air Conditioner
	Either
	Any
	9,000
	457
	414
	376

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	9,429
	438
	399
	363

	SDG&E
	Room Air Conditioner
	Yes
	< 6,000
	5,020
	169
	154
	140

	
	
	
	6,000 – 7,999
	6,311
	213
	194
	176

	
	
	
	8,000 – 13,999
	10,357
	353
	320
	291

	
	
	
	14,000 – 19,999
	15,492
	537
	487
	443

	
	
	
	20,000 – 27,999
	24,468
	966
	882
	801

	
	
	
	≥ 28,000
	28,000
	1155
	1050
	954

	
	
	No
	<6,000
	5,020
	186
	169
	154

	
	
	
	6,000 – 7,999
	6,311
	234
	213
	194

	
	
	
	8,000 – 10,999
	9,025
	349
	316
	287

	
	
	
	11,000 – 13,999
	12,093
	472
	427
	389

	
	
	
	14,000 – 19,999
	15,492
	618
	564
	512

	
	
	
	≥ 20,000
	24,804
	979
	894
	812

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	10,648
	403
	366
	333

	
	
	
	≥ 20,000
	24,804
	990
	902
	820

	
	
	No
	< 14,000
	9,433
	376
	343
	312

	
	
	
	≥ 14,000
	17,551
	749
	678
	617

	
	Casement-Only Room Air Conditioner
	Either
	Any
	9,000
	352
	318
	289

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	9,429
	336
	307
	279



Unit energy savings are calculated using Equation 12 and can be seen in Table 70 below.

[bookmark: _Ref302068394]Table 70. Room Air Conditioner UESs

	Utility
	Product Class
	Louvered Sides?
	Cooling Capacity (Btu/h)
	Basic Tier (ENERGY STAR) UES (kWh/year)
	Advanced Tier (ENERGY STAR + 10%) UES (kWh/year)

	PG&E
	Room Air Conditioner
	Yes
	< 6,000
	16
	31

	
	
	
	6,000 – 7,999
	20
	39

	
	
	
	8,000 – 13,999
	34
	65

	
	
	
	14,000 – 19,999
	53
	99

	
	
	
	20,000 – 27,999
	89
	173

	
	
	
	≥ 28,000
	110
	211

	
	
	No
	<6,000
	18
	34

	
	
	
	6,000 – 7,999
	22
	43

	
	
	
	8,000 – 10,999
	35
	65

	
	
	
	11,000 – 13,999
	47
	88

	
	
	
	14,000 – 19,999
	57
	111

	
	
	
	≥ 20,000
	90
	176

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	39
	74

	
	
	
	≥ 20,000
	92
	178

	
	
	No
	< 14,000
	35
	68

	
	
	
	≥ 14,000
	74
	139

	
	Casement-Only Room Air Conditioner
	Either
	Any
	35
	66

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	31
	60

	SCE
	Room Air Conditioner
	Yes
	< 6,000
	22
	42

	
	
	
	6,000 – 7,999
	28
	53

	
	
	
	8,000 – 13,999
	46
	88

	
	
	
	14,000 – 19,999
	72
	135

	
	
	
	20,000 – 27,999
	121
	235

	
	
	
	≥ 28,000
	150
	287

	
	
	No
	<6,000
	24
	46

	
	
	
	6,000 – 7,999
	31
	58

	
	
	
	8,000 – 10,999
	47
	88

	
	
	
	11,000 – 13,999
	64
	120

	
	
	
	14,000 – 19,999
	78
	151

	
	
	
	≥ 20,000
	122
	239

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	53
	101

	
	
	
	≥ 20,000
	125
	242

	
	
	No
	< 14,000
	48
	92

	
	
	
	≥ 14,000
	100
	189

	
	Casement-Only Room Air Conditioner
	Either
	Any
	48
	89

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	42
	82

	SCG
	Room Air Conditioner
	Yes
	< 6,000
	20
	38

	
	
	
	6,000 – 7,999
	25.2
	48

	
	
	
	8,000 – 13,999
	42
	80

	
	
	
	14,000 – 19,999
	65
	123

	
	
	
	20,000 – 27,999
	110
	241

	
	
	
	≥ 28,000
	137
	261

	
	
	No
	<6,000
	22
	42

	
	
	
	6,000 – 7,999
	28
	53

	
	
	
	8,000 – 10,999
	43
	80

	
	
	
	11,000 – 13,999
	59
	109

	
	
	
	14,000 – 19,999
	71
	138

	
	
	
	≥ 20,000
	111
	217

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	49
	92

	
	
	
	≥ 20,000
	114
	220

	
	
	No
	< 14,000
	43
	84

	
	
	
	≥ 14,000
	91
	172

	
	Casement-Only Room Air Conditioner
	Either
	Any
	44
	81

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	38
	75

	SDG&E
	Room Air Conditioner
	Yes
	< 6,000
	15
	29

	
	
	
	6,000 – 7,999
	19
	37

	
	
	
	8,000 – 13,999
	32
	61

	
	
	
	14,000 – 19,999
	50
	94

	
	
	
	20,000 – 27,999
	84
	165

	
	
	
	≥ 28,000
	105
	200

	
	
	No
	<6,000
	17
	32

	
	
	
	6,000 – 7,999
	21
	41

	
	
	
	8,000 – 10,999
	33
	62

	
	
	
	11,000 – 13,999
	45
	84

	
	
	
	14,000 – 19,999
	55
	106

	
	
	
	≥ 20,000
	86
	167

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	37
	71

	
	
	
	≥ 20,000
	87
	169

	
	
	No
	< 14,000
	33
	64

	
	
	
	≥ 14,000
	70
	132

	
	Casement-Only Room Air Conditioner
	Either
	Any
	34
	62

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	30
	57




The spreadsheet that was used to calculate all these values can be seen in Appendix 1 – Supplemental Files. 

Demand Reduction Calculation and Values 
Coincidence factors were derived from SCE’s ENERGY STAR Room Air Conditioners workpaper (Southern California Edison, 2014). The demand reduction values in this workpaper were based on the Residential Retrofit High Impact Measure Evaluation Report (The Cadmus Group, Inc.; Itron, Inc.; Jai J. Mitchell Analytics; KEMA; PA Consulting Group; Summit Blue Consulting, LLC, 2010), which provides room air conditioner modeled peak demand reduction in climate zones 6, 8, 9 and 10 based on the Title 20 code effective as of October 1, 2000. The SCE workpaper team updated the results of the study to reflect the new federal code, effective June 1, 2014 and the ENERGY STAR Version 4.0 criteria. The Cadmus study did not estimate peak demand reduction in climate zones 13, 14, 15 and 16, so the SCE workpaper team used the California Statewide Residential Appliance Saturation Study (KEMA, 2010) results by climate zone to develop estimated peak demand savings for these climate zones.

Coincidence factors (CF) were derived from the demand reduction values for each climate zone based on the standard formula for air conditioner demand reduction seen below in Equation 22.

[bookmark: _Ref432429061]Equation 22


Where 
UDR = unit demand reduction in kW
UES = unit energy savings in kWh
FLHc = full load cooling hours
CF = coincidence factor.

Rearranging for CF results in Equation 23 below, which was used to calculate a coincidence factor for each climate zone. These values can be seen in Table 71.

[bookmark: _Ref432429371]Equation 23


[bookmark: _Ref302071603]
[bookmark: _Ref432429687]Table 71. Room AC Demand Reduction and Derived Coincidence Factor by Climate Zone

	Climate Zone
	Estimated Peak Demand Reduction (kW/unit)
	Calculated CF 

	1
	0.000
	0.0

	2
	0.009
	0.1

	3
	0.003
	0.0

	4
	0.015
	0.2

	5
	0.001
	0.0

	6
	0.014
	0.2

	7
	0.015
	0.2

	8
	0.033
	0.4

	9
	0.040
	0.5

	10
	0.062
	0.7

	11
	0.095
	1.0

	12
	0.041
	0.5

	13
	0.099
	1.0

	14
	0.108
	1.0

	15
	0.083
	1.0

	16
	0.026
	0.3



To derive CF for each utility service territory, the climate zone weighting from DEER for each utility was combined with the CF values seen in Table 71. The resulting CF values by IOU can be seen in Table 72.
[bookmark: _Ref432429710]Table 72. Effective Full Load Cooling Hours by Utility

	Utility
	CF

	
	

	PG&E
	0.4

	SCE
	0.5

	SCG
	0.5

	SDG&E
	0.3



These coincidence factors were plugged in to Equation 22 to estimate demand reduction for each room air conditioner subcategory and each utility as seen in Table 73 below. 

[bookmark: _Ref302071895]Table 73. Demand Reduction for Room Air Conditioners Including Interactive Effects

	Utility
	Product Class
	Louvered Sides?
	Cooling Capacity (Btu/h)
	Basic Tier 
(ENERGY STAR) 
Demand Reduction (kW) 
	Advanced Tier 
(ENERGY STAR + 10%) Demand Reduction (kW)

	PG&E
	Room Air Conditioner
	Yes
	< 6,000
	0.02
	0.03

	
	
	
	6,000 – 7,999
	0.02
	0.04

	
	
	
	8,000 – 13,999
	0.03
	0.06

	
	
	
	14,000 – 19,999
	0.05
	0.10

	
	
	
	20,000 – 27,999
	0.09
	0.17

	
	
	
	≥ 28,000
	0.11
	0.21

	
	
	No
	< 6,000
	0.02
	0.03

	
	
	
	6,000 – 7,999
	0.02
	0.04

	
	
	
	8,000 – 10,999
	0.03
	0.06

	
	
	
	11,000 – 13,999
	0.05
	0.09

	
	
	
	14,000 – 19,000
	0.06
	0.11

	
	
	
	≥ 20,000
	0.09
	0.17

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	0.04
	0.07

	
	
	
	≥ 20,000
	0.09
	0.18

	
	
	No
	< 14,000
	0.03
	0.07

	
	
	
	≥ 14,000
	0.07
	0.14

	
	Casement-Only Room Air Conditioner
	Either
	Any
	0.03
	0.07

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	0.03
	0.06

	SCE
	Room Air Conditioner
	Yes
	< 6,000
	0.02
	0.04

	
	
	
	6,000 – 7,999
	0.03
	0.05

	
	
	
	8,000 – 13,999
	0.05
	0.09

	
	
	
	14,000 – 19,999
	0.07
	0.14

	
	
	
	20,000 – 27,999
	0.12
	0.24

	
	
	
	≥ 28,000
	0.15
	0.29

	
	
	No
	< 6,000
	0.02
	0.05

	
	
	
	6,000 – 7,999
	0.03
	0.06

	
	
	
	8,000 – 10,999
	0.05
	0.09

	
	
	
	11,000 – 13,999
	0.06
	0.12

	
	
	
	14,000 – 19,000
	0.08
	0.15

	
	
	
	≥ 20,000
	0.12
	0.24

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	0.05
	0.10

	
	
	
	≥ 20,000
	0.13
	0.24

	
	
	No
	< 14,000
	0.05
	0.09

	
	
	
	≥ 14,000
	0.10
	0.19

	
	Casement-Only Room Air Conditioner
	Either
	Any
	0.05
	0.09

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	0.04
	0.08

	SCG
	Room Air Conditioner
	Yes
	< 6,000
	0.02
	0.04

	
	
	
	6,000 – 7,999
	0.03
	0.05

	
	
	
	8,000 – 13,999
	0.04
	0.08

	
	
	
	14,000 – 19,999
	0.07
	0.12

	
	
	
	20,000 – 27,999
	0.11
	0.21

	
	
	
	≥ 28,000
	0.14
	0.26

	
	
	No
	< 6,000
	0.02
	0.04

	
	
	
	6,000 – 7,999
	0.03
	0.05

	
	
	
	8,000 – 10,999
	0.04
	0.08

	
	
	
	11,000 – 13,999
	0.06
	0.11

	
	
	
	14,000 – 19,000
	0.07
	0.14

	
	
	
	≥ 20,000
	0.11
	0.22

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	0.05
	0.09

	
	
	
	≥ 20,000
	0.11
	0.22

	
	
	No
	< 14,000
	0.04
	0.08

	
	
	
	≥ 14,000
	0.09
	0.17

	
	Casement-Only Room Air Conditioner
	Either
	Any
	0.04
	0.08

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	0.04
	0.07

	SDG&E
	Room Air Conditioner
	Yes
	< 6,000
	0.01
	0.03

	
	
	
	6,000 – 7,999
	0.02
	0.03

	
	
	
	8,000 – 13,999
	0.03
	0.06

	
	
	
	14,000 – 19,999
	0.05
	0.09

	
	
	
	20,000 – 27,999
	0.08
	0.15

	
	
	
	≥ 28,000
	0.10
	0.18

	
	
	No
	< 6,000
	0.02
	0.03

	
	
	
	6,000 – 7,999
	0.02
	0.04

	
	
	
	8,000 – 10,999
	0.03
	0.06

	
	
	
	11,000 – 13,999
	0.04
	0.08

	
	
	
	14,000 – 19,000
	0.05
	0.10

	
	
	
	≥ 20,000
	0.08
	0.154

	
	Room Air Conditioning Heat Pump
	Yes
	< 20,000
	0.03
	0.06

	
	
	
	≥ 20,000
	0.08
	0.16

	
	
	No
	< 14,000
	0.03
	0.06

	
	
	
	≥ 14,000
	0.06
	0.12

	
	Casement-Only Room Air Conditioner
	Either
	Any
	0.03
	0.06

	
	Casement-Slider Room Air Conditioner
	Either
	Any
	0.03
	0.05



The spreadsheet that was used to calculate all these values can be seen in Appendix 1 – Supplemental Files.


[bookmark: _Ref285274142][bookmark: _Toc432490278]Appendix 7 – Product-Specific EUL Values

Freezers
According to DEER the effective useful life of freezers is 11 years.

Electric Clothes Dryers
According to Appliance Magazine (The U.S. Appliance Industry: Market Value, Life Expectancy & Replacement Picture 2013, 2013),[footnoteRef:35] the product lifetime for clothes dryers is 12 years. [35:  See page 9.
] 


Gas Clothes Dryers
According to Appliance Magazine,[footnoteRef:36] the product lifetime for clothes dryers is 12 years. [36:  See page 9.] 


Room Air Cleaners
According to the U.S. EPA’s Appliance Calculator the product lifetime for room air cleaners is 9 years. The source for this assumption is Appliance Magazine, Portrait of the U.S. Appliance Industry, 1998.

Soundbars
A 2008 Ecos report for Natural Resources Canada states the EUL of compact audio products as 4.4 years (Ecos, 2008). The DOE’s Energy Conservation Standards Rulemaking – Battery Chargers and External Power Supplies Market Assessment and Product Price Determination Workbook (U.S. Department of Energy, 2012) lists the EULs of clock radios as 4 – 6 years. We were unable to find any other sources documenting the EUL of soundbars. Given the available data, we propose using an EUL of 4 years for soundbars.

Room Air Conditioners
According to DEER the effective useful life of room air conditioners is 9 years.


 

[bookmark: _Ref285277416][bookmark: _Ref285277444][bookmark: _Toc400700795][bookmark: _Toc410825388]

[bookmark: _Toc432490279]Appendix 8 – Estimation of Net-to-Gross Ratios for the PG&E RPP Program

1. [bookmark: _Toc418059955][bookmark: _Toc429464547][bookmark: _Toc430614293][bookmark: _Toc432490280]2015 RPP Program
[bookmark: _Ref241135731][bookmark: _Toc241923627]Because plug loads represent a significant proportion of residential electricity consumption, reducing plug load energy consumption is a critical step on the path towards achieving California’s residential Zero Net Energy (ZNE) goals. The 2012 ZNE Technical Feasibility Report states that “…minimizing plug loads will be critical to meeting ZNE goals”, (Arup, Davis Energy Group, Sun Light & Power, New Buildings Institute, Engineering 350, and Sustainable Design + Behavior, 2012)[footnoteRef:37] and recommended that utilities “continue equipment efficiency incentive programs” and “aggressively promote equipment efficiency regulations at the state and federal level”.[footnoteRef:38]  [37:  See page 8. 
]  [38:  Ibid see page 51.] 


In response, PG&E has developed and launched the Retail Products Platform (RPP) Program. The RPP Program uses a mid-stream design to influence retailers to stock and sell more energy efficient models of home appliances and consumer electronics in targeted product categories. Retailers are paid per-unit incentives for every program-qualified model that they sell during the program period. Program-qualified models are typically models that meet or exceed the minimum ENERGY STAR specification for each product. By increasing the sales of energy efficient models over less efficient models, the RPP Program will generate gross energy and demand savings in the short- and mid-term through participating retailers while transforming the overall market towards higher efficiency in the long-term. The broader RPP Program strategy is discussed in detail in the PG&E document Retail Plug-Load Portfolio Trial Plan (Navitas Partners, 2013). Note that the name of the program has since changed to Retail Products Platform.

The RPP Program was tested with a single participating retailer in a limited number of stores in the PG&E service territory in a trial that took place from November 2013 to December 2014. The 2013-2014 Trial incented six products, including: (1) air cleaners, (2) DVD/Blu-Ray players, (3) home theaters-in-a-box (HTIBs), (4) freezers, (5) refrigerators, and (6) room air conditioners.

The 2015 RPP Program Trial is being expanded to include more retailers (see Table 74), with plans to launch in 2016. The 2016 RPP Program Trial will include incentives for six targeted products (see Table 75), including: (1) air cleaners, (2) soundbars, (3) freezers, (4) electric clothes dryers, (5) gas clothes dryers, and (6) room air conditioners. The 2016 RPP Program will possibly add other measures such as refrigerators in 2016. Because it targets primarily retailers, it is considered to be a market transformation (MT) program.

[bookmark: _Ref292318572][bookmark: _Toc418059981][bookmark: _Toc282844058]Table 74. Participating Retailer Stores in the PG&E 2015 RPP Program

	Retailer
	Number of Stores

	Home Depot
	98

	Best Buy
	42

	Sears Holdings (Kmart and Sears)
	74

	Total
	214



[bookmark: _Ref292318666][bookmark: _Toc418059982]Table 75. 2015 RPP Program Efficiency Specifications and Incentives, By Product

	Product
	Efficiency Specification
	Per-Unit Incentive

	
	Basic Tier
	Advanced Tier
	Basic Tier
	Advanced Tier

	Air Cleaners
	ENERGY STAR V1.2
	ENERGY STAR V1.2 +30%
	$20
	$30

	Soundbars
	ENERGY STAR V3.0 + 15%
	ENERGY STAR V3.0 + 50%
	$10
	$20

	Freezers
	ENERGY STAR V5.0
	ENERGY STAR V5.0 + 5%
	$20
	$50

	Electric Clothes Dryers
	ENERGY STAR V1.0
	ENERGY STAR 2014 Emerging Technology Award
	$50
	$250

	Gas Clothes Dryers
	ENERGY STAR V1.0
	ENERGY STAR 2014 Emerging Technology Award
	$50
	TBD

	Room Air Conditioners
	ENERGY STAR V4.0
	ENERGY STAR V4.0 + 10%
	$20
	TBD



2. [bookmark: _Toc418059956][bookmark: _Toc429464548][bookmark: _Toc430614294][bookmark: _Toc432490281]Estimating Net-to-Gross Ratios (NTGRs) for MT Programs
The net-to-gross ratio (NTGR) is defined as: 

…a factor representing net program savings divided by gross program savings that is applied to gross program impacts to convert them into net program load impacts. The factor itself may be made up of a variety of factors that create differences between gross and net savings, commonly including free riders and spillover. Other adjustments may include a correction factor to account for errors within the project tracking data, breakage, and other factors that may be estimated which relate the gross savings to the net effect of the program. The NTGR can be applied separately to either energy or demand savings (Horowitz, 2011).

[bookmark: _Toc400700796]Estimating the NTGR for a MT program requires a different method than commonly used for resource acquisition programs. The NTGRs in DEER are all based on evaluations of resource acquisition programs, which are evaluated over a relatively short period of time, typically once every evaluation cycle. These are the types of programs that California IOUs have designed and implemented for over 30 years. As a result, forecasting a NTGR and a Total Resource Cost Test (TRC) for a residential audit program, for example, which is scheduled to run for a three-year cycle is relatively easy. During that cycle, the fact that the number of other interventions in the same market(s) and the number of social and economic factors are relatively few and change little contribute to the relative ease with which program attribution can be estimated.

MT programs, on the other hand, extend over a much longer period of time during which key parameters such as incremental cost can change dramatically and the number of interventions and social/economic factors are not only far more numerous but can also change dramatically (i.e., great recession). Prahl and Keating (2014) observed:

With market transformation, the gross market changes observed over the time horizon of a market transformation initiative are not all linked to the utility or other public policy intervention.  Some of it is naturally occurring – even a slow growing product, if it is moving into the market will have an increasing penetration, even without a strategic market transformation intervention. This equates to the non-net portion of a resource acquisition. (pp. 45-46)

Furthermore, there is very little experience among the California IOUs in designing, implementing, and evaluating MT programs. Outside of California, while market transformation has been implemented more frequently, rigorous evaluations of these programs are rare. The few exceptions such as the evaluation of NYSERDA’s 2010-2012 Energy Star Product Program have provided some valuable insights. However, since the RPP Program is being designed to avoid some of the program designs problems identified in the NYSERDA evaluation (e.g., incenting everything that meets or exceeds the basic Energy Star qualifications), the estimated NTGR NYSERDA’s program is not particularly relevant.  The lack of relevant historical experience with MT programs combined with their greater complexity and duration creates enormous challenges in forecasting the NTGR. For all these reasons, we relied on a different approach that is discussed in the following sections.

Recommendations for estimating NTGRs for MT programs that have, as Prahl and Keating observed above, very unique characteristics have been offered by Sebold et al.(2001), as well as Prahl and Keating (2014) that involve long-term forecasting:

For market transformation initiatives, naturally occurring growth must be forecast into the future and debited from the overall cumulative impact of the initiative. Naturally occurring growth may occur in a nonlinear fashion, starting from close to zero in many cases, but not forecast to stay that way. It may be necessary to compute an overall cost and benefit reduction over the time horizon within the calculator, or to select an average annual net to gross adjustment. (Prahl and Keating, p. 46)

For each product, the NTGRs calculated in Appendix 8 are based on a long-term forecast that represents the net influence of the RPP Program over the 10-year program life. These NTGRs will be used in combination with other key parameters (e.g., IMCs, program administrative costs, UESs, etc.) in the E3 Calculator to compute the overall cost and benefits over the life of the RPP Program.

2.1. [bookmark: _Toc418059957][bookmark: _Toc429464549][bookmark: _Toc430614295][bookmark: _Toc432490282]NTGR Calculation
NTGRs were calculated for each RPP product and the RPP Program as a whole. The NTGR is based on forecasts of the RPP share with and without the RPP Program. Market share is defined as the percent of program qualified models in a given year that meet or exceed the RPP Program specification as it was defined in 2016 when the program launched.[footnoteRef:39] [39:  If there is a change in the specification, the models that do not meet the new specification will not be eligible for incentives but since they meet the original specification, they will be counted toward the market share. Retailers will continue to sell these original models until they are no longer available. We, like NEEA, will also count their savings until those models are no longer commercially available.] 


The total market is divided in that portion of the market covered by the participating retailers and that portion covered by nonparticipating retailers. The share of the market accounted for by participating and nonparticipating retailers is based on National sales data, which is shared out to California based on population. The reasons for splitting the market into two pieces are that this is consistent with the program theory and logic model and the estimation and calibration is more tractable. For participating retailers, we will have much better information on how to set the initial parameters for price, advertising, and assortment and how to update them as once the program is launched. For nonparticipating retailers, it will be difficult to obtain information of similar quality since they are not obligated to share any information regarding any of these parameters. Instead, we must rely on national, regional or state-level sales and shipment data from such sources as The NPD Group and ENERGY STAR and on information provided by merchandisers and store managers who are willing to be interviewed. After modeling these two components of the market separately, we will combine the two models to develop a picture of the entire market. 

Figure 9 presents the basic participant-nonparticipant framework for estimating the NTGR, which we refer to as the market-effects-adjusted NTGR (MEA_NTGR). The non-market-effects adjusted NTGR is simply referred to as the NTGR. Although specification changes will occur over the duration of the program, their timing is unknown. 

[bookmark: _Ref292318873][bookmark: _Toc418059998]Figure 9. Basic Framework for Estimating the MEA_NTGR

[image: ]

This formulation, in Equation 1, is consistent with Figure 9 and the standard definition of the MEA_NTGR:

MEA_NTGR = (1-Freeridership) + Participant Inside Spillover Rate + 
Participant Outside Spillover Rate + Nonparticipant Spillover Rate			(1)

The term (1-Freeridership) can be considered the NTGR for participating retailers. It can be adjusted using a participant inside spillover rate and/or a participant outside spillover rate. The with the RPP Program forecast does not attempt to model either of these two types of participant spillover. Thus, in Equation 2, the NTGR is simply the participant net savings[footnoteRef:40] divided by the participant gross savings. [40:  The monetized net benefits for both participating and nonparticipating retailers extend 15 years, 2015 through 2029. This is done since at the end of the tenth year of the RPP Program, the behavior of retailers and consumers are assumed to be transformed such that the benefits continue for five additional years through 2029. Note that the savings associated with the purchases in any given year extend for the length of the EUL. 
] 

 
					                                                    (2)

Rather than use the term Nonparticipant Spillover Rate in Equation 1, we use the term market-effects rate (ME_Rate) to acknowledge the fact that the two terms are not interchangeable and that market effects require lasting structural or behavioral changes in the market.  The ME_Rate is calculated in the same way that the nonparticipant spillover rate has been traditionally calculated. 

						(3)

Equations 2 and 3 can be combined to produce the final MEA_NTGR in Equation 4.

				             (4)

This MEA_NTGR is then applied to the gross savings and incremental costs for participating retailers.
There are other ways to calculate the MEA_NTGR such as illustrated in Equation 5.[footnoteRef:41] [41:  This is consistent with the recommendation of Prahl and Keating (2014): “As the appropriate net to gross input for the calculator, using the ratio of forecast total market change minus the forecast of the baseline changes divided by the total market change for the same time period used for both the costs and savings (p. 25).”] 


[bookmark: OLE_LINK3]MEA_			             	(5)

The resulting net savings are the same whether one uses the formulation in Equation 4 or Equation 5 to adjust gross savings. We have chosen to use Equation 4. The MEA_NTGR in Equation 4 is also used to adjust upwards the incremental costs to account for units purchased outside the program.

2.2. [bookmark: _Toc418059958][bookmark: _Toc429464550][bookmark: _Toc430614296][bookmark: _Toc432490283]Standard Bass Diffusion Model
For the standard Bass diffusion model,[footnoteRef:42] three key inputs are required when forecasting the RPP share for a particular product: [42:  The Bass diffusion model is also used in the evaluation of the California Codes and Standards Program.] 

· Market potential
· Coefficient of innovation
· Coefficient of imitation

In Bass diffusion models, potential buyers are divided into two major classes: innovators and imitators. Innovators (p) are viewed as the first buyers to enter a market during a given period of time. Their purchases are assumed to be motivated by commercial or external sources of communication (such as advertising) over the planning period. Imitators (q) are assumed to purchase on the basis of interpersonal influence (such as word-of-mouth communication) processes within a market. The Equation 6 presents the formulation of the diffusion model.

				                                       	(6)

	Where
		nt=
	The number of adopters at time t

	m=
	The potential number of adopters

	Nt=
	The cumulative number of adopters at time t

	p=
	Coefficient of innovation

	q=
	Coefficient of imitation



Note that m, the potential cumulative number of adopters over time is first estimated outside of the model based on forecasts of the number of households or individuals who are in the market each year for a given product. The variable m is then introduced as a constant into the model. Typically, the p and q parameters are estimated with a multiple regression analysis based on a product’s historical sales data, which is then used to predict adoptions (or market share) over time. However, this approach would not work in this current situation where there is insufficient historical data. Consequently, an analogical diffusion model will be explored. Analogical diffusion models follow the structure of Equation 4 but rely on the values of p and q from previous studies of similar products. The literature was reviewed to identify estimates of the two parameters (p and q) that were estimated from the historical data of existing product analogies. The literature and parameters selected are presented in Section 2.5.
2.3. [bookmark: _Toc418059959][bookmark: _Toc429464551][bookmark: _Toc430614297][bookmark: _Toc432490284]Generalized Bass Diffusion Model

The most important extension of the Bass Model is referred to as the Generalized Bass Model (Bass, Trichy, & Dipak, 1994). From Equation 7, one can see that the Generalized Bass Model examines the impact of marketing mix variables such as pricing and increased advertising and promotion on demand levels.  

	                                           	(7)
	Where
	S(t)=
	Sales at time t

	 Pr΄(t)=
	Rate of change in price at time t

	Pr(t)=
	Price at time t

	A΄(t)=
	Rate of change in advertising at time t

	A(t)=
	Advertising at time t

	β1=
	Price coefficient

	β2=
	Advertising coefficient



However, while changing these marketing-mix elements shifts the demand curve in time, e.g., the shape of the demand curve is changed, total demand is unchanged (the end-points for cumulative sales are identical). To address this constraint, Boehner and Gold modified the Generalized Bass Model to include the impact of changes in the marketing mix on market size (Boehner & Gold, Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand, 2012). The extended Generalized Bass Model is presented below in Equation 8. We have added assortment and its elasticity to this model to better reflect the strategies that retailers in the RPP Program will likely employ.

		                                       (8)
	      where
Nt=
	Percentage of energy-efficient products sold at time t

	p=
	Coefficient of innovation

	q=
	Coefficient of imitation

	 M=
	Total potential ratio of sales of energy-efficient products to total sales

	N0=
	Percentage of energy-efficient products sold at time 0.

	P0=
	Ratio of price for energy-efficient product to price for standard product at time 0

	e=
	Coefficient of sensitivity (elasticity) for price term

	A0=
	Ratio of advertising expenditure with the program to without the program at time 0

	f=
	Coefficient of sensitivity (elasticity) for advertising

	B0=
	Ratio of energy-efficient assortment with the program to without the program at time 0

	g=
	Coefficient of sensitivity (elasticity) for assortment

	Nt-1=
	Percentage of energy-efficient products sold in the previous period



In this model for a given product, we forecast purchases of program-qualified products by forecasting market share of program-qualified models and then applying it to the expected annual purchases. Once the market potential is estimated, Monte Carlo simulations were conducted to produce a distribution of NTGRs for each product. The NTGR that is the best measure of central tendency was selected as the ex ante NTGR. 

2.4. [bookmark: _Toc418059960][bookmark: _Toc429464552][bookmark: _Toc430614298][bookmark: _Toc432490285]Overarching Framework
It is essential to underscore that for the RPP products there is a fair amount of uncertainty regarding these parameters and their diffusion. For example, the size of the advertising budget for the RPP Program, future funding from the California CPUC for energy efficiency programs, the price of electricity, the ability of participating retailers to faithfully implement their respective marketing plans, or the health of the economy cannot be accurately predicted. While there is some information regarding the current penetration and market share, the accuracy of these parameters varies by product. Having said this, for each product, two sets of diffusion parameters, one for participating retailers and one for nonparticipating retailers, were developed that define two basic scenarios. One set of parameters represents the current situation without the RPP Program. The second set represents a situation with the RPP Program. 

The main advantage of working within the framework of the extended Generalized Bass diffusion model is that it provides a structured environment, which is systematic, transparent, and repeatable, within which to conduct sensitivity analyses using Monte Carlo simulations in order to converge on a set of plausible NTGRs. Also, having such a framework allows us to improve the model over time, as more information becomes available and we accumulate historical program performance data.

2.5. [bookmark: _Toc418059961][bookmark: _Toc429464553][bookmark: _Toc430614299][bookmark: _Toc432490286]Selection of Model Parameters
A number of general modeling principles have been established in estimating the with-RPP and without-RPP scenarios for participating and nonparticipating retailers. The first is that we are capturing the entire market by modeling the participating and nonparticipating retailers separately. While we have done this in order to be consistent with the program theory and logic model, it also has the advantage that, because participating retailers are the focus of the RPP Program and more accurately measured (e.g., monthly sales data and access to retailer stores and decision-makers), the participating retailer model can be more easily calibrated in the short and intermediate run. The second is that the elasticities associated with P, A, and B should remain fixed for participating and nonparticipating retailers for both the with-RPP and without-RPP scenarios.

In the following sections, the key parameters are presented and how they differ in the with-RPP and without-RPP scenarios.[footnoteRef:43] [43:  The source for each parameter is cited in each product-specific workbook in the Key Parameters and Parameter Summary worksheets.] 

2.5.1. [bookmark: _Toc418059962][bookmark: _Toc429464554][bookmark: _Toc430614300][bookmark: _Toc432490287]ps and qs
We began with the selection of ps and qs for each of the following six products for the without-RPP scenario:
1. Air cleaners
2. Soundbars
3. Freezers
4. Electric clothes dryers
5. Gas clothes dryers
6. Room air conditioners
[bookmark: _Ref410114107]The parameters p and q are based on published parameters for analogous products (Zhengrui, Bass, & Isaacson Bass, 2006). Table 76 presents the ps and qs for these six products. 

[bookmark: _Ref292319246][bookmark: _Toc418059983]


Table 76. Coefficients of Innovation (ps) and Coefficients of Imitation (qs) and Analogs for RPP Products

	Products
	p
	q
	Analog

	Room air cleaners
	0.000000044 
	0.5701
	Room air conditioner

	Soundbars
	0.001400000 
	0.4369
	Consumer electronics

	Freezers
	0.000038000 
	0.3813
	Freezers

	Electric clothes dryers
	0.008000000
	0.4000
	Electric clothes dryers

	Gas clothes dryers
	0.0000014000
	0.4792
	Gas clothes dryers

	Room air conditioners
	0.000000044 
	0.5701
	Room Air Conditioners



In the with-RPP scenario, the values for p and q are increased to reflect the direct influence of the RPP Program. These increases are based on the expected level of effort put forth by retailers (effective marketing plan faithfully implemented) with IOU support (adequate marketing support and incentives).
2.5.2. [bookmark: _Toc418059963][bookmark: _Toc429464555][bookmark: _Toc430614301][bookmark: _Toc432490288]Price, Advertising and Assortment Values
The values for parameters P, A, B and M are discussed separately for the with-RPP and without-RPP scenarios.

Without RPP Scenario
· Parameters A and B were both set to 1 and remain fixed over time to reflect that fact the in the absence of the RPP Program retailers will engage in business-as usual. 
· The rates of increase for both A and B were set to 0.00 since they are, absent the Program, expected to continue with business-as-usual advertising and assortment strategies.
· Prior to program launched, the values for P were set based on the most current estimates. Once the program is launched, values for P decline but at a slower faster rate than in the with-RPP scenario.[footnoteRef:44] This is the case since, absent the RPP Program, incremental cost will still decrease simply due to natural technological advances, manufacturing efficiencies and economies of scale. The values for P are the same for both participating and nonparticipating retailers. [44:  Desroches (2013) notes that omitting price trends “. . . results in a considerable underestimate of consumer benefits of using more efficient appliances. (p. 5)” ] 

· The parameter M is the same for participating retailers and nonparticipating due to the absence of the RPP Program. 
· We have incorporated the effects of other factors such as broad economic conditions, market events, cost of energy, the perceived need for conservation, increased federal and state efficiency standards and other federal, state and municipal efficiency programs into the without the RPP Program case (the base case) for participating and nonparticipating retailers. That is, the market share even without the RPP Program is expected to be higher due to these other factors.[footnoteRef:45] [45:  This is one approach to assigning some of the increase in market share for a given product category to a variety of non-program factors. Another approach would be to report the change in market share without explicitly accounting for these factors in the model and ask a Delphi panel to assess how much of the increase in market share is due to the program. ] 

With-RPP Scenario
· Parameters A and B were set to 1.0 prior to the RPP Program. In the first Program year, they are set relative to the without-RPP scenario. For example, in the with-RPP scenario, if the first-program-year value for the advertising parameter, A, were set to 1.2, this would mean that the expenditures on advertising are expected to be 20% greater than in the without-RPP scenario. Or, in the with-RPP scenario, if the first-program-year value for the assortment parameter, B, were set to 1.15, this would mean that the percent of program-qualified products being displayed is expected to be 15% greater than in the without-RPP scenario.
· Prior to program launched, the values for P were set based on the most current estimates. Once the program is launched, values for P, the incremental costs, decline and at a faster rate than in the without-RPP scenario due to price promotions. The values for P are the same for both participating and nonparticipating retailers. A value of 1.0 indicates that the incremental cost is zero.
· Both A and B increase over time for participating retailers since they are presumably implementing a marketing plan that deviates from business-as-usual for these targeted products. They also increase for nonparticipating retailers but at a slower rate since the effect of the RPP Program on them is only indirect. 
· For nonparticipating retailers, parameters A and B are set to one for the first 2 years in recognition of the lag of two factors: 1) the influence of the participating retailers and 2) manufacturers’ response to increased demand. That is, it will take some time before we see changes in nonparticipating retailers in terms of advertising, assortment and in shift to more efficient technologies by manufactures.
· These increases in A and B for both participating and nonparticipating retailers are based on the expected level of effort put forth by participating retailers (effective marketing plan faithfully implemented) with IOU support (adequate marketing support and incentives). The values in Table 72 for A and B are the tenth-year values. 
· The parameter M is larger for participating retailers than for nonparticipating retailers due to the direct influence of the Program and to account for the fact that the model does not include everything that retailers might do to increase sales such as training sales staff to better promote and educate customers about plug load energy use and the use of specially designed planograms.[footnoteRef:46] [46:  A planogram is defined as a visual representation of a store's products or services. They are considered a tool for visual merchandising. According to the Oxford Dictionary, "It is a diagram or model that indicates the placement of retail products on shelves in order to maximize sales." Planograms therefore help dictate a retail store's layout. The ultimate effectiveness of the planogram can be measured by sales volume.
] 

2.5.3. [bookmark: _Toc418059964][bookmark: _Toc429464556][bookmark: _Toc430614302][bookmark: _Toc432490289]Price, Advertising and Assortment Elasticities
[bookmark: _Ref410112172]The associated elasticities for price, advertising, and assortment parameters presented in Table 77 were selected based on a meta-analysis conducted by Eisend (2014) and Gwartney et al. (2015).[footnoteRef:47]  [47:  For this report, elasticity is defined as the percentage change in the market share due to a 1% increase advertising or assortment or a 1% decrease in price. An elastic variable (or elasticity value greater than 1) is one which responds more than proportionally to changes in other variables. In contrast, an inelastic variable (or elasticity value less than 1) is one which changes less than proportionally in response to changes in other variables.] 


[bookmark: _Toc418059984]Table 77. Advertising, Price and Assortment Elasticities, by Product

	Products
	Price Elasticity (e)
	Advertising Elasticity (f)
	Assortment Elasticity
(g)

	Room air cleaners
	0.10
	0.2827
	0.21

	Soundbars
	0.10
	0.1700
	0.21

	Freezers
	0.10
	0.0804
	0.21

	Electric clothes dryers
	0.10
	0.2827
	0.21

	Gas clothes dryers
	0.10
	0.2827
	0.21

	Room air conditioners
	0.10
	0.0804
	0.21



While price and assortment elasticities do not vary across products, advertising elasticity does. These elasticities are the same for participating and nonparticipating retailers in both the with-RPP and without-RPP scenarios. Note that the elasticities, e, f, and g in the without-RPP scenarios do not play a role given that P, A, and B are set initially to 1.0 and remain constant.
2.5.4. [bookmark: _Toc418059965][bookmark: _Toc429464557][bookmark: _Toc430614303][bookmark: _Toc432490290]Parameter Summary
Table 78 and Table 79 summarize the model parameters for the with-RPP and without-RPP scenarios for participating and non-participating retailers. The values for parameters A and B in Table 78 and Table 79 reflect the level of advertising and assortment changes at the end of the RPP Program while the value for parameter P reflects the incremental costs at the beginning of the RPP Program. Note that a value of 1.00 means that the incremental costs are estimated to be zero. Once the Program is launched, incremental costs will be monitored by Energy Solutions so that the model can be recalibrated annually. See the six spreadsheets (Air_Cleaner_A 2016.xlsm, Freezers_A 2016.xlsm, E_Dryers_A 2016.xlsm, G_Dryers_A 2016.xlsm, Sound_Bars_A 2016.xlsm, Room_Air_Conditioners_A 2016.xlsm) in Appendix 1 – Supplemental Files for details of each parameter).

[bookmark: _Ref409792801][bookmark: _Toc418059985]Table 78. Summary of Model Parameters for the With-RPP Scenario, by Participating and Nonparticipating Retailers

[image: ]
[bookmark: _Ref409792992][bookmark: _Toc418059986]
Table 79. Summary of Model Parameters for the Without-RPP Scenario, by Participating and Nonparticipating Retailers

[image: ]
2.5.5. [bookmark: _Toc418059966][bookmark: _Toc429464558][bookmark: _Toc430614304][bookmark: _Toc432490291]Other Relevant Parameters
Other relevant parameters include the estimated annual unit energy savings, the effective useful life (EUL), the market share of ENERGY STAR, and the proposed incentives. These are presented in 
Table 80. The unit energy savings are based on values presented in the main body of this report. Note that the UES and incentive values used in our models are those for the basic tier levels for each product. We do not expect NTGRs to vary significantly with the small changes to UES and incentives values presented by the advanced tiers. In an effort to minimize the administrative cost burden of the RPP program, we have chosen not to create separate models for the advanced tier levels for each product.
[bookmark: _Ref410311628][bookmark: _Toc418059987]
[image: ]Table 80. Other Relevant Parameters, by Product

*Estimated Savings varies differently at national EPA levels compared to retailer-specific savings for qualifying products.
**Market share is defined as the percentage of all models sold in a given year that meet or exceed the Tier I specification as it was defined in 2015 when the program launched. The 2013 EPA values were increased by one percentage point to bring them to the beginning of 2015. The concept is currently based on shipment-level data.
*** An incremental cost value of 1.00 indicates zero incremental cost. An incremental cost value greater than 1.00 indicates the percent by which the program-qualified model exceeds the baseline model. For example, a program-qualified air cleaner costs 41% more than the baseline model.

Currently, the annual energy savings do not vary by year although the baselines are expected to be dynamic. To address dynamic baselines, the UES values will be updated annually and applied going forward. These recalculated savings reflect the fact the annual energy use of both the program-qualifying and non-program-qualifying models will change over time.

For freezers, room air cleaners, and room air conditioners the proposed UES is an average of the UES values across subcategories for each product. This was done because there was insufficient information about how the diffusion model parameters would vary by the different subcategories. These UES values will be revised at the end of 2015 with sales-weighted averages. For soundbars, there is only one UES proposed since there are no subcategories. For electric clothes dryers, a single UES of 163.9 kWh is proposed since it is unlikely that very many, if any, compact dryers will be incented.

2.5.6. [bookmark: _Toc418059967][bookmark: _Toc429464559][bookmark: _Toc430614305][bookmark: _Toc432490292]Estimation of Market Size
In the Bass model, the number of adopters over a given period of time is limited by the total market size, represented by m in the model. This section describes our method for estimating m as well as our estimates for each of the products.  We began with a forecast of households in the PG&E service territory (California Energy Commission). Figure 10 presents the CEC’s historical and forecasted household growth. 

[bookmark: _Ref432489464][bookmark: _Toc418059999]Figure 10. CEC Household Forecast

[image: ]

The compound annual growth rates for each decade from 1990 through 2020 are presented in Table 81. The forecast was extended through 2030 using the 1.26% growth rate for 2010-2020 decade.

[bookmark: _Ref292319844][bookmark: _Toc418059988]Table 81. Compound Annual Growth Rates for California Households

	Decade
	Compound Annual Growth Rate

	1990-2000
	1.13%

	2000-2008
	1.32%

	2008-2010
	1.23%

	2010-2020
	1.26%



For each product, we then identified estimates of household saturation (total # of devices / total # of households). For most of these products, we relied on the Residential Solutions Workbook prepared by Research Into Action (See RSW I Dashboard Draft 6-4-14_v1.1_in progress.xls) (Frank, 2014). For example, for air cleaners, the 2009 California Lighting and Appliance Saturation Study estimated household saturation to be 9%. We then grew this saturation at a compound annual growth rate of 0.33% through 2020. For each year, our estimate of the number of households with air cleaners is simply the number of households multiplied by the saturation. These households were then divided into those who shop at participating retailers and those who shop at nonparticipating retailers based on an estimate of their respective market share of air cleaners. For air cleaners, Navitas Partners estimated that the participating retailers accounted for 29.5% of the market within PG&E’s service territory. To estimate the numbers of households expected to purchase an air cleaner in a given year, we simply divided the number of households that have an air cleaner by the effective useful life. Equation 9 summarizes the calculation of the number of purchasers in any given year (Pt). Note that the RS term changes depending on whether the retailer is a participant or not. 

							                              (9)
		Where
	Pt=
	Purchases of product at time t

	St=
	Household saturation of product in PG&E households at time t

	HHt=
	Households in PG&E service territory at time t

	RSt=
	Retailers’ (either participating or nonparticipating) share of the market

	EUL=
	Effective useful life



Implicit in the use of Equation 9 is that these sales estimates are for all purchases, regardless of whether they occur in stores on online. However, a final adjustment to account for online sales was necessary. Available data suggest that for sound bars 75% of sales occur in stores while for the remaining product categories 95% of sales occur in stores. See the Program Theory and Logic Model for the PG&E Retail Products Platform (RPP) Program adjustment for a more detailed discussion.

The household saturation estimates for dryers, air cleaners and freezers in Table 82 are based on the Residential Solutions Workbook (Frank, 2014). The estimate for soundbars is based on shipment data provided by Navitas (2015 Collaboration Portfolio Products 92514.xls and the various CLASS reports).

[bookmark: _Ref409791968][bookmark: _Toc418059989]Table 82. Household Saturation, by Product

	Product
	Household Saturation: 2015

	Electric Clothes Dryers
	28%

	Room Air Cleaners
	12%

	Soundbars
	13%

	Freezers
	16%

	Gas Clothes Dryers
	42%

	Room Air Conditioners
	21%




To estimate of the annual percentage point increase in saturation, we relied on the 2000, 2003, 2005, 2009 and 2012 CLASS/RASS estimates reported in the Residential Solutions Workbook. Data were not available for soundbars. For this product, we assumed an annual increase of 0.50%. Table 83 presents these increases for each product. Note that the estimated increase in saturation for electric clothes dryers, gas clothes dryers and freezers are estimated to be zero. The household saturation for these three products will be closely monitored.








[bookmark: _Ref409792022][bookmark: _Toc418059990]Table 83. Annual Percentage Point Increase in Saturation, by Product 

	Product
	Annual Percentage Point Increase

	Electric Clothes Dryers 
	0.00%

	Room Air Cleaners 
	0.33%

	Soundbars
	0.50%

	Freezers 
	0.00%

	Gas Clothes Dryers
	0.00%

	Room Air Conditioners
	0.00%



2.5.7. [bookmark: _Toc418059968][bookmark: _Toc429464560][bookmark: _Toc430614306][bookmark: _Toc432490293]Retailer Market Share of Products
For each product, Navitas Partners estimated the share of the PG&E market for each participating retailer and overall. These values are presented in Table 84. 

[bookmark: _Ref410311955][bookmark: _Toc418059991]Table 84. Estimated Retailer Share, by Product

	Product
	Retailer 1
	Retailer 2
	Retailer 3
	Retailer 4
	Total

	Room Air Cleaners 
	12.00%
	12.00%
	0.50%
	5.00%
	29.50%

	Soundbars
	0.00%
	5.00%
	1.00%
	30.00%
	36.00%

	Freezers 
	15.00%
	35.00%
	1.50%
	5.00%
	56.50%

	Electric Clothes Dryers 
	20.00%
	30.00%
	0.30%
	10.00%
	60.30%

	Gas Clothes Dryers
	20.00%
	30.00%
	0.30%
	10.00%
	60.30%

	Room Air Conditioners
	1.00%
	20.00%
	8.00%
	12.00
	41.00%


Sources: Consumer electronics: U.S. Consumer Electronics Sales & Forecasts 2008–2013,Consumer Electronics Association, July 2013; Major appliances: Annual Shipment Trends, Association of Home Appliance Manufacturers


2.5.8. [bookmark: _Toc418059969][bookmark: _Toc429464561][bookmark: _Toc430614307][bookmark: _Toc432490294]Sales Forecast
Table 85 presents long-term forecasts of overall sales for each of the six products. The long-term forecasts of gross and net program-qualified sales and kWh for each product based on the Generalized Bass Diffusion Model are presented in Section 4.3. For each product, the maximum market-level lifecycle GWH (or Decatherm) potential is calculated as the number of units (both program- and non-program-qualified models) times the UES times the EUL. The maximum market-level first-year annual GWH (or Decatherm) potential for each product and overall are presented in Table 86. 


[bookmark: _Ref410468708][bookmark: _Toc418059992]
[bookmark: _Ref305051899][bookmark: _Ref431993464]Table 85. Long-Term Sales Forecasts, by Product

[bookmark: _Ref410567077][bookmark: _Toc418059993][image: ]

[bookmark: _Ref431993502]Table 86. Maximum Gross Market-Level Lifecycle GWH and Decatherm Potential, by Product

[image: ]
[bookmark: _Toc418059970]


2.5.9. [bookmark: _Toc429464562][bookmark: _Toc430614308][bookmark: _Toc432490295]Sensitivity Analysis
Once a model for a given product was created, we used Monte Carlo simulations to assess the changes in the NTGR to changes in key parameters. For each product, 200 simulations were conducted so that the variability in the NTGR could be assessed and the most defensible NTGR selected. The intention here was to set the bounds within which families of possible diffusion curves may exist.

Given the large number of parameters, the sensitivity analysis focused on a smaller set of four parameters for participating retailers: p, M, v (the assumed change in the ratio of advertising expenditure with the program to without the program) and w (the assumed change in the ratio of energy-efficient assortment with the program to without the program). 

3. [bookmark: _Toc418059971][bookmark: _Toc429464563][bookmark: _Toc430614309][bookmark: _Toc432490296]Accounting for Codes and Standards
According to the RPP Program theory and logic model, such changes are expected at least in part due to the RPP Program. There are three ways for the RPP Program affect standards:
1. First, when there is no set standard for a product but a market exists, a the RPP Program can work with regulators to negotiate a market-sourced baseline and run programs that support the adoption of more efficient products by households. The RPP Program can claim the incremental energy saving from utility-run programs compared to the market-sourced baseline.
2. Second, the RPP Program can work between final rule making and effective date of a new standard to help accelerate market adoption of high-efficiency products and secure energy savings through a market transformation effort. In this approach, the new standard becomes the baseline and the RPP Program can focus the market by incenting the purchase of higher than minimum-efficiency products. In some cases, readily available high-efficiency products will not pass cost-effectiveness tests and the utility will need to work with the product manufacturers to find a specification that passes the test.
3. A third, less common, approach is for the RPP Program to work with a state agency, such as a standard setting energy office, to develop a standard for a product that is not federally covered. A recent example of this approach is the creation of new energy- efficiency standards for color televisions in California.

The RPP Program will employ the approaches 2 and 3 and engage in such activities as:
· Holding meetings and working groups to target products ripe for new standards;
· Developing technical reports on the feasibility, costs, and benefits of candidate technologies for standards consideration;
· Developing standards-testing practices and evaluation tools;
· Increasing the market share of high-efficiency products through incentives; and
· Providing expert-witness testimony in regulatory hearings and assisting with consumer and regulator education efforts.

Unfortunately, since we could not predict the timing of the adoption of any new mandatory or voluntary efficiency codes and standards and their associated compliance rates, we were unable to incorporate them into our diffusion models. As a result, our estimates of gross and net energy and demand savings lifecycle are somewhat conservative.

4. [bookmark: _Toc418059972][bookmark: _Toc429464564][bookmark: _Toc430614310][bookmark: _Toc432490297]Results
We first present the results of our sensitivity analysis followed by a discussion of the distributions. We then present our proposed MEA_NTGRs for each product and its rationale.

4.1. [bookmark: _Toc418059973][bookmark: _Toc429464565][bookmark: _Toc430614311][bookmark: _Toc432490298]Sensitivity Analysis
Table 87 and Table 88 present the measures of central tendency and dispersion for the MEA_NTGRs simulated in the sensitivity analysis for each product.
[bookmark: _Ref300842260]Table 87. Long-Term MEA_NTGR Sensitivity Analysis, by Product

	Product
	Mean
	Median
	Mode
	Standard Deviation

	Room Air Cleaners
	0.95
	0.96
	0.97
	0.042

	Soundbars
	0.84
	0.85
	0.91
	0.096

	Freezers
	0.48
	0.49
	0.55
	0.081

	Electric Clothes Dryers
	0.66
	0.67
	0.70
	0.091

	Gas Clothes Dryers
	0.83
	0.84
	0.86
	0.096

	Room Air Conditioners
	0.81
	0.81
	0.82
	0.028



The initial MEA_NTGRs were first estimated using the best available information in combination with expert judgment.  These values are reported in Cell 132 in each of the following embedded Excel workbooks: Air_Cleaners_A 2016.xlsm, Sound_Bars_A 2016.xlsm, Freezers_A 2016.xlsm, E_Dryers_A 2016.xlsm, G_Dryers_A 2016.xlsm, and Room_Air_Conditioners_A 2016.xlsm (see Appendix 1 – Supplemental Files). Estimates of the MEA_NTGRs were also made for the short-term (1-2 years) and mid-term (3-6 years) in order to illustrate how the MEA_NTGRs start small but are expected to increase over time. These initial short-, mid-, and long-term MEA_NTGRs are presented below in Table 88.

[bookmark: _Ref422225472][bookmark: _Ref300842167]Table 88. Initial MEA_NTGRs, Program Period, by Product

	Product
	Short-Term MEA_NTGR
	Mid-Term MEA_NTGR
	Long-Term MEA_NTGR

	Room Air Cleaners
	0.11
	0.51
	0.95

	Soundbars
	0.15
	0.49
	0.83

	Freezers
	0.10
	0.32
	0.51

	Electric Clothes Dryers
	0.09
	0.41
	0.72

	Gas Clothes Dryers
	0.23
	0.52
	0.87

	Room Air Conditioners
	0.24
	0.42
	0.81



[bookmark: _Ref410129588][bookmark: _Toc418059995]The focus in the remainder of this appendix is on the long-term MEA_NTGRs. 

[bookmark: _Ref292320263][bookmark: _Toc418060000]Figure 11 through Figure 16 provide the distribution of each product-specific MEA_NTGR based on 200 simulations for each product. 

Figure 11. Distribution of Air Cleaner MEA_NTGRs
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[bookmark: _Toc418060001]Figure 12. Distribution of Freezer MEA_NTGRs

[bookmark: _Toc418060002][image: ]





Figure 13. Distribution of Soundbar MEA_NTGRs
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[bookmark: _Toc418060003]Figure 14. Distribution of Electric Clothes Dryer MEA_NTGRs

[bookmark: _Toc418060004][image: ]




Figure 15. Distribution of Room Air Conditioner MEA_NTGRs
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[bookmark: _Ref292320282][bookmark: _Toc418060005]Figure 16. Distribution of Gas Clothes Dryer MEA_NTGRs

[image: ]

The initial MEA_NTGR estimate for each product occupies the middle of each of these distributions. For air cleaners and room air conditioners, the mean, median and mode are fairly close. For the remaining products, while the mean and the median are fairly close, the mode is somewhat larger.  

4.2. [bookmark: _Toc418059974][bookmark: _Toc429464566][bookmark: _Toc430614312][bookmark: _Toc432490299]Proposed Ex Ante NTGRs
Our proposed MEA_NTGRs, based on the initial analysis combined with the results of the sensitivity analysis, are presented below:

· For air cleaners, the mean of the MEA_NTGR distribution is identical to the initial MEA_NTGR of 0.95.
· For soundbars, the mean of the MEA_NTGR distribution at 0.84 is slightly larger than the initial MEA_NTGR estimate of 0.83. The more conservative value of 0.83 is proposed.  
· For freezers, the mean of the MEA_NTGR distribution at 0.48 is less the initial MEA_NTGR estimate of 0.51. The more conservative value of 0.48 is proposed.
· For electric clothes dryers, the mean of the MEA_NTGR distribution at 0.66 is less than the initial MEA_NTGR estimate of 0.72.  The more conservative value of 0.66 is proposed.
· For gas clothes dryers, the mean of the MEA_NTGR distribution at 0.83 is somewhat lower than the initial MEA_NTGR estimate of 0.87. The more conservative value of 0.83 is proposed.
· For room air conditioners, the mean of the MEA_NTGR distribution is identical to the initial MEA_NTGR of 0.81.
The initial and proposed MEA_NTGRs for each product are presented in Table 89. 

[bookmark: _Ref417468125][bookmark: _Toc418059996]Table 89. Proposed MEA_NTGRs, by Product

	Product
	Initial MEA_NTGR
	MEA_NTGR Mean of Sensitivity Analysis
	Final Proposed MEA_NTGR

	Room Air Cleaners
	0.95
	0.95
	0.95

	Soundbars
	0.83
	0.84
	0.83

	Freezers
	0.51
	0.48
	0.48

	Electric Clothes Dryers
	0.72
	0.66
	0.66

	Gas Clothes Dryers
	0.87
	0.83
	0.83

	Room Air Conditioners
	0.81
	0.81
	0.81



4.3. [bookmark: _Toc418514067][bookmark: _Toc292651748][bookmark: _Toc429464567][bookmark: _Toc430614313][bookmark: _Toc432490300]Inputs to E3 Calculator 
[bookmark: _Ref418155120][bookmark: _Toc418514092][bookmark: _Toc292651726]These MEA_NTGRs were entered into the E3 Calculator to derive the RPP Program TRC and PAC. Note that the E3 Calculator requires that the NTGR and the ME_Rate be entered separately. These are summed within the model to produce the MEA_NTGR. Table 90 resents these values.











[bookmark: _Ref431993591]Table 90. NTGRs, ME_Rates, and MEA_NTGRs, by Product

	Product
	NTGR
	 ME_Rate
	MEA_NTGR

	Room Air Cleaners
	0.39
	0.56
	0.95

	Soundbars
	0.48
	0.35
	0.83

	Freezers
	0.36
	0.12
	0.48

	Electric Clothes Dryers
	0.52
	0.14
	0.66

	Gas Clothes Dryers
	0.63
	0.20
	0.83

	Room Air Conditioners
	0.48
	0.33
	0.81



This insures that both the costs and the benefits are treated in a manner that is consistent with revisions to the Standard Practice Manual. 

5. [bookmark: _Toc418059975][bookmark: _Toc429464568][bookmark: _Toc430614314][bookmark: _Toc432490301]Updating Parameters
Because there is uncertainty regarding the gross sales of program-qualified models, the MEA_NTGR and the TRC of any MT program prior to its launch, the key model parameters will be updated annually using the most recent results of the theory-driven evaluation along with recorded sales, recorded customer buy-downs and retained retailer incentives, recorded administrative costs, the most recent estimates of incremental measure cost, and the results of the on-going literature review[footnoteRef:48]. Using these data, revised forecasts of sales with and without the program will be made resulting in revised estimates of the MEA_NTGR and the TRC. Only by regularly updating these key parameters can program administrators, regulators, and other stakeholders begin to effectively manage their risk.  [48:  “Forecasts aren’t like lottery tickets that you buy and file away until the big draw. They are judgments that are based on available information and that should be updated in light of changing information.” Tetlock, Philip E.; Gardner, Dan (2015-09-29). Superforecasting: The Art and Science of Prediction (Kindle Locations 2467-2469). Crown/Archetype. Kindle Edition.
] 


[bookmark: _Ref411156578][bookmark: _Ref413656196][bookmark: _Toc418059997]Table 91 presents each of the key parameters in the Generalized Bass Diffusion Model and the source(s) of information that will be used to update it annually for each product. 

[bookmark: _Ref431993660]Table 91. Source of Information for Updating Key Parameters in the Generalized Bass Diffusion Model
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Executive Summary

The Retail Products Platform is a collaborative initiative of ENERGY STAR energy efficiency program sponsors and retailer partners, facilitated by the U.S. Environmental Protection Agency (EPA).  This document seeks to propose and establish a generalized framework for how RPP products and their program product tiers are initially selected and change over time, and how these changes are communicated to program stakeholders, including retailers, manufacturers, EPA, and sponsoring utilities and efficiency organizations. 

Products that are considered for the RPP should:

· Provide program sponsors with an ample opportunity to reduce product unit energy consumption (UEC) and achieve large energy savings in aggregate, based on existing UEC calculation methods.

· Be a designated ENERGY STAR product with transparent test methods and performance criteria. 

· Have available historic sales or shipment data from industry sources such as CEA, AHAM, NPD and/or AHRI.

· Have widespread residential applicability, demonstrated participation interest from national retailers and retail sales that are forecasted to be substantial based on regional potential studies (as applicable).

· Have an efficient product (measure case) market share less than 35% in order to reduce free ridership.

· Have a clear opportunity to either update an existing State or Federal standard or result in the creation of a new standard. 



When setting product efficiency levels to qualify for RPP incentives, RPP product tier requirements should:

· Ensure sufficient product availability and maintain retailer program engagement.

· Provide consistent program messaging to retailers, manufacturers and all other RPP stakeholders through a transparent product tier selection and revision process.

· Align product tier levels with existing and future ENERGY STAR specifications and/or State and Federal Standards, where possible. If product tier levels do not directly align with ENERGY STAR specifications, clearly define the technical parameters of tiers. 

· Provide ongoing support to EPA to inform and accelerate ENERGY STAR product specification revisions. 

This framework is applicable for managing existing products that have already been chosen and selecting new RPP products beginning in 2017.

1. [bookmark: _Toc432433316]Background and Rationale for a Product Selection and Transition Strategy

The Retail Products Platform (RPP) is a collaborative initiative of ENERGY STAR energy efficiency program sponsor and retailer partners, facilitated by the U.S. Environmental Protection Agency.  



RPP is based on the concept of developing a national structure for the design of program delivery and engagement with retailers. RPP gives program sponsors new access to a relatively low-cost retail program through national coordination. The goal of the RPP is to transform appliance and electronics markets by streamlining and harmonizing energy efficiency programs with retailers, making them less complex and more cost-effective. The shift in product availability will generate energy savings as utility customers purchase and install these more efficient models in their homes.



In September 2014, a group of leading energy efficiency program sponsors representing the most populous regions of the U.S. came together with EPA to discuss the viability of a nationally coordinated midstream retail-based efficiency program. The group decided to form a series of informal task forces to develop critical aspects of such a program. One task force is dedicated to defining products to be included in the program, and the method for selecting, revising, and transitioning measures within the portfolio of products. 



This document seeks to establish a general framework for how RPP products and their program product tiers are initially selected and change over time. Because RPP consists of an evolving portfolio of products and product tiers, it is important to have an explicit strategy that clearly incorporates stakeholder considerations when selecting RPP products and qualifying criteria, and conveying this information in a timely manner to all stakeholders. Stakeholders include retailers, manufacturers, EPA, and program sponsors. 

2. [bookmark: _Toc432433317]RPP Product Selection Strategy

Products that are considered for the RPP should:

· Provide program sponsors with an ample opportunity to reduce product unit energy consumption (UEC) and achieve large energy savings in aggregate, based on existing UEC calculation methods

· Be a designated ENERGY STAR product with transparent test methods and performance criteria 

· Have available historic sales or shipment data from industry sources such as CEA, AHAM, NPD and/or AHRI

· Have widespread residential applicability, demonstrated participation interest from national retailers and retail sales that are forecasted to be substantial based on regional potential studies (as applicable)

· Have an efficient product (measure case) market share less than 35% in order to reduce free ridership.

· Have a clear opportunity to either update an existing State or Federal standard or result in the creation of a new standard. 



Additional qualitative considerations for product selection include national buy-in from RPP sponsors, climate neutrality[footnoteRef:2], and supporting the strategic interest of program stakeholders.  [2:  Climate neutrality is defined as a product that does not cause substantial unintended GHG impacts during its life cycle, such as the production of CFCs or HFCs during the manufacturing phase of its product lifecycle. ] 




The timing of product selection should take into account the timing of natural retail sales cycles and the best time to communicate new product selections and product eligibility criteria to RPP retail partners (see Table 1). For the two primary RPP product categories, appliances and consumer electronics, the best time to communicate program specifications and product decisions is in early Fall or late Winter. 



[bookmark: _Ref421875813]


[bookmark: _Toc432433336]Table 1: Retail Program – Retailer Program Communication and Collaboration Schedules



		Product Category

		Best Time To

Engage SPOC

		Best Time To Collaborate on Program Design

		Best Time To Communicate Program Specifications

		Best Time To Initiate Program Implementation

		Key Retailing Events



		Lighting

		Nov-Dec

		Jan-Feb

		April

		Sept-Oct

		Day Light Savings Time, Jan 2014 due to legislation



		Appliances

		Sept-Oct

		Nov-Dec

		Jan

		Apr-May

		Major Holidays; primarily Independence Day, Labor Day, Memorial Day



		Electronics

		Jan-Feb

		Apr-May

		Sept

		Mar-Apr (new product introductions)

		Nov-Feb Major Holiday; primarily Black Friday, Super Bowl



		Water Heaters

		Jan-Feb

		Feb-Mar

		Dec

		November and Spring (weather conditionality)

		Seasonal with regional weather conditions



		Windows/Insulation

		Dec-Jan

		Jan

		Feb

		Mar

		Spring





Source: ENERGY STAR® Retail Action Council [footnoteRef:3] [3:  Partnerships in Energy Efficiency with Retailers (PEER) Guidance: Retailer Guidance for Streamlining ENERGY STAR® Partner Collaborations on Energy Efficiency Programs,  ENERGY STAR® Retail Action Council (RAC) 2013,  Prepared by: Navitas Partners, Inc. https://www.energystar.gov/ia/partners/downloads/5_ENERGY_STAR_RAC_2013_PEER_Guidance.pdf?0544-2a1e
] 




The ENERGY STAR Retail Action Council (RAC) has suggested timing of retailer engagement for the two primary RPP product categories: appliances and consumer electronics. This timing generally coincides with the annual October ENERGY STAR Products Partner Meeting, the largest gathering of energy efficient retail products program staff, retailers, manufacturers, and EPA ENERGY STAR Products Program staff in the US. EPA and RPP sponsors should convene an annual meeting of the RPP sponsors during which they would finalize updates for existing RPP products and announce new products being added to the program.

Sponsor Consensus and Product Selection Planning for 2017 and beyond

Group consensus was used to set the initial set of products for the 2016 pilot. However, beginning in 2017, it is expected that a ‘menu’ of products will be created by the program sponsors, allowing each sponsor to select their own individual mix of products.

Data Collection to Support Product Selection Planning 

The level of data availability to support program decision making varies widely for each product. As a starting point, program sponsors can use potential studies and market trends to inform program strategy and product selection, as well as market data collected by industry organizations such as CEA, NPD, AHAM and AHRI. In addition, retail sales data may also be incorporated as it becomes available from participating retailers. This information can be used to support the following on-going program functions:

· Identify and analyze new products that may be of interest for inclusion in RPP.

· Identify the prevalence of new product features that may impact energy consumption.

· Identify total sales volume and savings potential for products to prioritize them.

· Assess the historical rate of UEC improvement for products, which can inform the creation of roadmaps for each product and the development of new product tiers. 

· Identify technology and market trends that can positively or adversely impact UEC, for example Ultra High Definition TV technology.

· Match sales data with online product features to identify ongoing relationships between product features and price.

3. [bookmark: _Toc432433318]Establishing RPP Product Eligibility Criteria

RPP Program interventions are expected to accelerate and increase program-qualifying product adoption, which in turn accelerates ENERGY STAR specifications and State/Federal standards that are more stringent than would have occurred without the RPP program.[footnoteRef:4] When setting product efficiency levels to qualify for RPP incentives, RPP product tier requirements should consider the following: [4:  While it is difficult to predict the timing and efficiency of new specifications, we plan to use EPA historical product specification version to project future specification development cadence and estimated changes in product efficiency. The Program Sponsors can claim the savings impacts associated with the difference between the projected and actual development cadence and estimated changes in product efficiency. ] 


· Ensure sufficient product availability and maintain retailer program engagement

· Provide consistent program messaging to retailers, manufacturers and all other RPP stakeholders through a transparent product tier selection and revision process.

· Align product tier levels with existing and future ENERGY STAR specifications and/or State and Federal Standards, where possible. If product tier levels do not directly align with ENERGY STAR specifications, clearly define the technical parameters of each tier. 

· Provide ongoing support to EPA to inform and accelerate ENERGY STAR product specification revisions. 

Initial Setting of Product Tiers

With the direction of participating program sponsors, EPA will facilitate the launch of the RPP national pilot. Product tiers are initially based on existing ENERGY STAR market share data, which is self-reported manufacturer shipment data. Over time, this is expected to shift towards data sources that are more rigorous, granular, and flexible. Product tier levels should be set based on market share/penetration data from one of the following sources:

· The preferred data source is regional retail sales data. This source should be used it if is available. 

· If sales data is not available, large-scale data collection of model information from online sources should be used if available. This may involve harvesting data from retailer websites or collecting data from industry organizations.

· If neither of the above sources are available, the ENERGY STAR qualified products list can be used to approximate the market share of a specific product tier using the number of models qualifying for the tier as a proxy. 

When a product is introduced into RPP, the RPP Program team will develop two product tiers, ‘basic’ and ‘advanced’, when possible: 

· The basic tier should serve to increase the total volume of efficient models being sold, and in many cases will align with the existing ENERGY STAR specification. Generally the sales of these models have a starting market share less than 35%.

· The advanced tier should be established to promote increased adoption of the most efficient products on the market and to signal future ENERGY STAR specification levels. When an ENERGY STAR Most Efficient designation or an ENERGY STAR Emerging Technology Award exists, the advanced tier specification should be aligned with these specifications. In the absence of these designations, advanced tier specifications should be chosen to encompass a selection of products that represent a best in class product and ideally a starting market share less than 15%. 

· Both tiers should be clearly defined relative to an ENERGY STAR specification or designation. If a tier contains a percentage change from an ENERGY STAR specification (e.g. ENERGY STAR +50%), the metrics that are affected by this change should be clearly defined as well.

In practice, establishing basic and advanced tier levels that meet the stated market share targets may not always be feasible. In cases where proposed tiers have market share either above or below the stated market share threshold, program sponsors must consider additional criteria in selecting tier levels such as retailer engagement and the strategic goals of accelerating future ENERGY STAR product tiers. 

Product Tier Duration and Revision of Product Tiers

For each product, the RPP program sponsors will evaluate market share each year based on the optimal program design times stated in Table 1. Tier specification reviews are triggered once product category sales achieve an aggregate market share greater than 35%[footnoteRef:5] for 6 consecutive months (or the appropriate product-specific buying season duration) across all program sponsor territories or when the ENERGY STAR specification is updated.[footnoteRef:6] When a product tier specification review is triggered, the program sponsors may decide on one of the following policy options for the tier specification:  [5:  EPA’s Vision and Guiding Principles document outlines that for rapidly advancing products, specifications tend to be revisited every two years. For more slowly advancing products, specifications are revisited every three years or when market penetration reaches 35%. ]  [6:  In cases where the program tiers are not achieving uptake, the Program Team will prioritize other program levers, such as refining the Retailer Marketing Strategy or modifying incentive levels ahead of decreasing the stringency of a product tier. ] 


· Transition the current advanced tier levels to the following year’s basic tier qualifying levels and redefine the advanced tier level.

· For the following year, revise the tier specification(s) to a higher level to capture higher efficiency models that lower the category market penetration to between 15-35%. 

· For the following year, continue with the tier level(s) as currently defined in order to maintain specific strategic program objectives, such as data access, ability to conduct in-store marketing, and continuity of retailer relationships. In this case, it is recommended that per unit incentives be reduced to account for larger market share and higher free ridership. This approach may be particularly suited for products with longer product lifecycles. 

· In the case of a new ENERGY STAR specification, it may be necessary to lower the advanced tier level to ensure that there are products available on the market that meet the advanced tier requirements.

· In the case of a new ENERGY STAR Most Efficient or Emerging Technology Award specification, the advanced tier definition may be changed to align with the new ENERGY STAR specification.

RPP program sponsor collaboration with EPA on ENERGY STAR specification revisions

When EPA begins a product specification revision (per the guidance outlined in the Vision and Guiding Principles document), program sponsors will work with EPA to review current market share trends and provide aggregated product sales data from RPP programs to assist EPA in identifying whether a specification revision is warranted. If product trends support the need for a specification revision, program sponsors will work with EPA to accelerate the process to revise the ENERGY STAR specification and release a new, more stringent version within 2 years. 

Figure 1 provides a high-level example of a transition strategy. Depending on the product lifecycle and the rate of change in product UEC, the timeframe for this product transition scenario may be longer than illustrated. In the example, EPA opens the specification revision once the ENERGY STAR product market share reaches 35% in 2015. In 2016, RPP continues to incentivize ENERGY STAR at the basic tier level throughout the specification revision process or until the market share of basic tier products reaches 35%, but revises advanced tier to provide program sponsors with an option to shift incentive dollars toward higher-efficiency, lower-market share products.[footnoteRef:7] To plan for the 2017 program, RPP program sponsors submit comments and data supporting the recommendation that the 2017 ENERGY STAR specification be aligned with the 2016 advanced tier levels. The 2017 ENERGY STAR specification is set equal to the RPP 2016 advanced tier and is finalized in Q3 2016, with an effective date of Q3 2017. Once the new specification is finalized, RPP program sponsors communicate that they will begin incentivizing the new ENERGY STAR specification (2017 RPP basic tier) in Q1 of 2017, six months ahead of the effective date.     [7:  The advanced tier option reduces evaluation risk if incentive dollars are shifted away from basic tier, but lowers the near term energy savings attributed to the sales of basic tier products, which will continue to be captured by the RPP program.  ] 


[bookmark: _Ref421871897][bookmark: _Ref418510710][bookmark: _Toc432433342]Figure 1: Key Events in the Program Transition Strategy (Tier 1 = Basic Tier, Tier 2 = Advanced Tier)
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Finally, criteria should be developed for suspending a product once it has reached its maximum market potential. However, even after the suspension of a product, the RPP should continue to monitor the product, as lack of attention by the RPP might result in changes in consumer preferences—and a corresponding response from manufacturers—toward product features that could reverse the energy efficiency gains[footnoteRef:8] achieved in a given product over time.   [8:  An example of this is the transformation of the television market to highly efficient LED backlit LCD technology, and the emergence and consumer demand for large 4K televisions.
] 


Data Collection to support Product Tier and ENERGY STAR Specification Revisions:

RPP program sponsors can utilize aggregated program sales data to work with EPA to set new ENERGY STAR product specifications and program tiers. Such collaboration efforts may include: 

· Provide EPA and DOE with quarterly, updated market share data that can result in a more accurate characterization of the existing state of the market and provide a linkage between ENERGY STAR model availability and market share.

· Apply the lessons from historical market share trends to help EPA and DOE set their specifications. In addition, track how the market responds to the announcement of effective dates of new ENERGY STAR / DOE / CEC specifications. 

· Track market shares of ENERGY STAR products and identify when the exploration of new specifications should be triggered.

· Develop product roadmaps to identify the long-term product efficiency goals for each product.

4. [bookmark: _Toc432433319]Example Program Transition Strategy – Televisions:

The Business and Consumer Electronics (BCE) program began in 2008, and quickly established a two tier process, which served three key program objectives:

· Set specifications which would last multiple years and send clear demand signals to retailers and manufacturers. 

· Modulate program incentive levels between the two tiers as needed. 

· Establish demand for an ‘advanced tier’ which could serve as the basis of future ENERGY STAR specifications. 

As part of the planning process for each program year, market share data was collected to help set appropriate basic and advanced tier qualifying levels. Target market penetration ranges for the advanced tier were 5-15% and 15-35% for the basic tier. When possible, the advanced tier from the previous year would become the subsequent year’s basic tier, thereby creating a consistent annual program for retailers follow. In cases where a new ENERGY STAR specification level was coming into place, the program attempted to set the advanced tier levels to form the basis for new ENERGY STAR specifications. For example, the BCE tier for ENERGY STAR V5 +20% closely aligned with ENERGY STAR Version 6, and BCE tier for ENERGY STAR V6 +20% was aligned with ENERGY STAR Most Efficient 2013.   




[bookmark: _Toc432433343]Figure 2: Television Market Penetration by ENERGY STAR and BCE Program Qualifying Level, 2008-12
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[bookmark: _Toc432433320]Appendix A: Proposed Product Tiers and Selection Rationale

Product tiers must strike the right balance in order to:

· Maximize unit energy savings

· Maximize retailer engagement and participation

· Accelerate the adoption and revision of ENERGY STAR specifications

· Allow for program funders to have the flexibility to incentivize varying efficiency levels      

· Align with ENERGY STAR brand (including the Most Efficient designation and Emerging Technology award)

Informed by input from and with the agreement of all participating sponsors, the RPP Product Task Force determined that in the first pilot period (2016), the RPP would launch as a pilot with a suite of six (6) product categories, all of which have active ENERGY STAR specifications.  The products included in the 2016 RPP pilot are:

· Air Cleaners 

· Soundbars 

· Gas Clothes Dryers 

· Electric Clothes Dryers

· Freezers

· Room Air Conditioners

Table 2 and Table 3 outline RPP’s proposed product tiers for each initial product. For each product, the tables provide an overview of the proposed basic tier and advanced tier products. The product tier details and the rationale involved for selecting each tier level are described below. 

[bookmark: _Ref418506159][bookmark: _Toc432433337]Table 2: Proposed RPP Product Basic Tiers 

		Product

		Proposed Basic Tier Q3

		Est. Savings (kWh/yr)

		Total Models 

		2015 

Market Share

		IMC



		Air Cleaners

		Energy Star

		222.4

		180

		32%

		$80



		Soundbars

		Energy Star + 15%

		54.0

		24

		36%

		$0



		Standard-Sized Dryers – Electric

		Energy Star

		163.9

		47

		13%

		$84



		Standard-Sized Dryers – Gas

		Energy Star

		5.88 therms/yr

		9

		5%

		$84



		Freezers

		Energy Star

		24.7

		87

		30%

		$0



		Room AC

		Energy Star

		49.9

		0[footnoteRef:9] [9:  While there are no models on the current ENERGY STAR list that meet the ENERGY STAR Version 4 specification (effective October 2015), it is expected that qualified models will be available for the start of the 2016 cooling season. Similarly, it is expected that market share will increase as more models are available in 2016. ] 


		0%

		$22





[bookmark: _Ref305255275][bookmark: _Toc432433338]Table 3: Proposed RPP Product Advanced Tiers

		Product

		Proposed Advanced Tier Q3

		Est. Savings (kWh/yr)

		Total Models 

		2015 Market Share

		IMC*



		Air Cleaners

		Energy Star + 30%

		351.3

		107

		17%

		$80



		Soundbars

		Energy Star + 50% 

		58.4

		10

		4%

		$0



		Standard-Sized Dryers – Electric

		Energy Star Emerging Tech Award

		314.0

		4

		-

		$84



		Standard-Sized Dryers – Gas

		Energy Star Emerging Tech Award

		8.83 therms/yr

		-

		-

		$84



		Freezers

		Energy Star + 5%

		35.8

		5

		2%

		$0



		Room AC

		Energy Star + 10%

		87.3

		95.5

		-

		$22





*IMC for advanced tiers not in original scope to identify for program. Advanced tiers IMC currently assumed to be equivalent IMC of basic tier until further data is available. 

Air Cleaners 

Recommended Product Tiers: 

· Basic Tier: ENERGY STAR Version 1.2

· Advanced Tier: ENERGY STAR Version 1.2 + 30%

ENERGY STAR Version 1.2 was selected as the basic tier level based on relatively low national market penetration of ENERGY STAR air cleaners (31%), which aligns with the broader goal to have basic tier specifications begin at 15-35% market penetration and seeks to maximize program sponsor participation. An advanced tier of ENERGY STAR V1.2 + 30% was selected. For air cleaners, ENERGY STAR + 30% means 30% higher efficiency (CADR/Watt rating) than the ENERGY STAR minimum. This tier level was chosen for the advanced tier because preliminary, 2014-15 retail sales data from a regional sponsor indicates that participating retailers have high ENERGY STAR market penetration, which is significantly higher than the intended the national average and would result in high free ridership. Most participating retailers have a relatively low market penetration of ENERGY STAR +30%.  Given the variability in ENERGY STAR market penetration by retailer, there are some inherent limitations, but this two-tiered approach strikes a good balance and allows for flexibility for program funders. 

Electric Clothes Dryers

Recommended Product Tiers:

· Basic Tier: ENERGY STAR Version 1.0

· Advanced Tier: ENERGY STAR 2014 Emerging Technology Award

The ENERGY STAR Version 1.0 dryer specification, which took effect on January 1, 2015, was selected as the basic tier level. Because of the recent effective date of this specification, there is a low likelihood that free ridership for this product will be high. The advanced tier was set as ENERGY STAR’s Emerging Technology Award specification. There are currently 4 models that meet the Emerging Technology Award specification, so this advanced tier is a reach goal and the RPP team does not expect significant sales of these models in the first year of the program.

Gas Clothes Dryers

Recommended Product Tiers:

· Basic Tier: ENERGY STAR Version 1.0

· Advanced Tier: ENERGY STAR 2014 Emerging Technology Award

The ENERGY STAR Version 1.0 dryer specification, which took effect on January 1, 2015, was selected as the basic tier level. Because of the recent effective date of this specification, there is a low likelihood that free ridership for this product will be high. The advanced tier was set as ENERGY STAR’s Emerging Technology Award specification. There are currently 4 models that meet the Emerging Technology Award specification, so this advanced tier is a reach goal and the RPP team does not expect significant sales of these models in the first year of the program.

Freezers

Recommended Product Tiers:

· Basic Tier: ENERGY STAR Version 5.0

· Advanced Tier: ENERGY STAR Version 5.0 +5%

The current ENERGY STAR Version 5.0 specification went into effect September 2014, and is designed to be 10% more stringent than the 2014 Federal Standard. The basic tier is set at the current ENERGY STAR specification. The advanced tier is set at ENERGY STAR V5.0 + 5%. For freezers, ENERGY STAR + 5% is defined as 5% lower energy consumption than the ENERGY STAR maximum. Because there is such a strong history of ENERGY STAR and federal regulation of freezers, a 5% improvement over ENERGY STAR represents a significant decrease in energy consumption, and the vast majority of ENERGY STAR models are clustered at or just above the ENERGY STAR requirements. Currently, there are only 4 models on the September 16, 2015 QPL meet ENERGY STAR +5%, which we estimate at 2% overall market penetration. 

Soundbars

Recommended Product Tiers: 

· Basic Tier: ENERGY STAR Version 3.0 +15% 

· Advanced Tier: ENERGY STAR Version 3.0 +50%

ENERGY STAR Version 3.0 +15% was chosen as the basic tier based on an analysis of model availability per the May 2015 version of the Audio / Video QPL. For soundbars, ENERGY STAR + 15% means 15% lower power draw for all power draw allowances listed in the ENERGY STAR specification as well as a 15% increase in amplifier efficiency. Based on estimates from NEEA sales data, this tier had 36% market share from January – August 2015. While this is slightly higher than the basic tier target penetration range of 15-35%, setting +15% as the basic tier level errs on the side of having more qualified models available on the market, which is important to maximize retailer engagement and participation. Using a similar approach for the advanced tier, we estimate that ENERGY STAR V3.0 +50% has a market penetration of 32%.  



Room Air Conditioners

Recommended Product Tiers



· Basic Tier: ENERGY STAR Version 4.0

· Advanced Tier: ENERGY STAR Version 4.0 +10%



[bookmark: _GoBack]ENERGY STAR Version 4.0 will become effective October 26, 2015. This makes the specification effective in time to impact the 2016 cooling season, which begins in early Spring 2016. Due to the fact that the room AC Federal Standard update became effective in 2014, the ENERGY STAR Version 4.0 specification is particularly aggressive for the current market. Due to the lack of the available models currently meeting the Version 4.0 specification, 2016 room AC market share is uncertain but is expected to be below 30%.[footnoteRef:10]  However, it is expected that a number of models will meet the Version 4.0 requirements in time for the 2016 cooling season. The advanced tier is set at ENERGY STAR +10%. For room ACs, ENERGY STAR +10%, means 10% higher efficiency (CEER) than the ENERGY STAR minimum. Because there are no models currently on the market that meet even the basic tier level (ENERGY STAR V4.0), this advanced tier is a reach goal and sales of these models in the first year of the program are uncertain. [10:  The 30% market share value is based on the EPA’s most recent internal estimates of 2016-2018 market share for ENERGY STAR products, including room ACs. ] 
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				For details regarding the methods that underlie this Excel Workbook, see Estimation of Net-To-Gross Ratos for the PG&E RPP Program (Appendix 8 of the Work Paper PGECOAPP128: Retail Plug Load Portfolio). A general description of each worksheet is provided below.

				Bass Fcst Freezers		Contains the Generalized Bass Diffusion Model for participating retailers. It also contains the MEA_NTGR in Cell D132, the NTGR in Cell 131 and the ME_Rate in Cell 133. The ME_Rate is based on the estimate of net kWh savings for nonparticipating retailers. 

				Bass Fcst Freezer Market		Contains the Generalized Bass Diffusion Model for nonparticipating retailers. It produces the estimates of net kWh (or therms for Gas Clothes Dryers) savings that are used to calculate the ME_Rate.  

				Market Potential		Calculates the forecast of annual purchases of a given product category (both program-qualified and non-program-qualified). Based on these results, it also calculates the maximum market-level lifecycle potential and the maximum market-level first year annual savings potential for kWh (or therms for Gas Clothes Dryers).

				Key Parameters		Contains key Generalized Bass Diffusion Model parameters that drive the estimates of gross and net savings.

				Avoided Costs		Contains the E3 avoided costs for kWh (or therms for Gas Clothes Dryers)

				Final UES		Contains the final unit energy savings and peak demand reductions. These values are consistent with the values contained in the Work Paper PGECOAPP128: Retail Plug Load Portfolio.

				Parameter Summary		Provides in a table format the parameters for the various participant and nonparticipant and with and without scenarios.

				Household Forecast		Contains the household forecast of PG&E households prepared by the California Energy Commission. Note that for the purpose of estimating the Market Potential this CEC forecast has been extended another 9 years at the compound annual growth rate for the period 2010-2020.

				Inputs Calculator		Contains the forecast of gross sales of program-qualifying products for participating retailers. This forecast is entered into the E3 Calculator.

				Overall Market		For each product category, contains market level results for participating retailers, nonparticipating retailers and the overall market.

















































































Bass Fcst Freezers

		Extended Generalized Bass Model: Participating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Participating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand" in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				 																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r																		Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r		 

														0.99		0.10		0.10																								0.9900		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt						 		Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

				p:		0.02		Coefficient of innovation (i.e.,external influence)				0		1.00		1.00		1.00		0.300		0.090		0.363								p:		0.000038000		Coefficient of innovation (i.e.,external influence)				0		1.00		1.00		1.00		0.300		0.090		0.346

				q:		0.3813		Coefficient of imitation (i.e., internal influence)				1		1.00		1.10		1.10		0.363		0.132		0.425								q:		0.381300000		Coefficient of imitation (i.e., internal influence)				1		1.00		1.00		1.00		0.346		0.120		0.386

				 M:		0.60		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.00		1.20		1.20		0.425		0.181		0.483								 M:		0.50		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.00		1.00		1.00		0.386		0.149		0.420

				N0:		0.30		Percentage of energy-efficient products sold at time 0.				3		1.00		1.30		1.30		0.483		0.233		0.533								N0:		0.30		Percentage of energy-efficient products sold at time 0.				3		1.00		1.00		1.00		0.420		0.176		0.446

				P0:		1.00		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.40		1.40		0.533		0.284		0.575								P0:		1.00		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.00		1.00		0.446		0.199		0.464

				e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.50		1.50		0.575		0.330		0.609								e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.00		1.00		0.464		0.215		0.477

				r:		0.01		Assumed annual change in P				6		1.00		1.60		1.60

Rick Ridge: Rick Ridge:
Held constant over remaining years to reflect continued assortments while receiving less financial support from IOUs. 		0.609		0.371		0.637								r:		0.010		Assumed annual change in P				6		1.00		1.00		1.00		0.477		0.227		0.485

				A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.70		1.70		0.637		0.406		0.660								A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.00		1.00		0.485		0.235		0.491

				f:		0.08042		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.80		1.80		0.660		0.436		0.680								f:		0.080420		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.00		1.00		0.491		0.241		0.494

				v:		0.10		Assumed annual change in A				9		1.00		1.90		1.90		0.680		0.462		0.696								v:		0.00		Assumed annual change in A				9		1.00		1.00		1.00		0.494		0.244		0.496

				B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		2.00		2.00		0.696		0.484		0.710								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.00		1.00		0.496		0.246		0.498

				g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		2.00		2.00		0.710		0.505		0.720								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.00		1.00		0.498		0.248		0.499

				w:		0.1		Assumed annual change in B				12		1.00		2.00		2.00		0.720		0.518		0.725								w:		0.00		Assumed annual change in B				12		1.00		1.00		1.00		0.499		0.249		0.499

												13		1.00		2.00		2.00		0.725		0.526		0.729																13		1.00		1.00		1.00		0.499		0.249		0.499

												14		1.00		2.00		2.00		0.729		0.531		0.731																14		1.00		1.00		1.00		0.499		0.249		0.500

												15		1.00		2.00		2.00		0.731		0.534		0.732																15		1.00		1.00		1.00		0.500		0.250		0.500

												16		1.00		2.00		2.00		0.732		0.536		0.733																16		1.00		1.00		1.00		0.500		0.250		0.500

												17		1.00		2.00		2.00		0.733		0.537		0.733																17		1.00		1.00		1.00		0.500		0.250		0.500

												18		1.00		2.00		2.00		0.733		0.537		0.733																18		1.00		1.00		1.00		0.500		0.250		0.500

												19		1.00		2.00		2.00		0.733		0.538		0.734																19		1.00		1.00		1.00		0.500		0.250		0.500

												  

														 				 

																		 

														 				 

																		 

																		 















						Total Program Qualifying and Non-Qualifying Units Sold								 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		PG&E HH Forecast		Annual NTGR		All PQ Gross		Total Units		% Change in Gross Qualified Products																												Year		Cumulative P net		Cumulative  NP Net		Total				Year		Cumulative P  gross		Cumulative  NP Gross		Total

						2016		35,721		0.017		623		15,359		12,974		22,747		35,721		5,279,477		0.05		26,153		72,900		19%																												1		623		325		947				1		12,974		13,180		26,153

						2017		36,173		0.039		1,403		34,598		15,381		20,792		36,173		5,345,976		0.09		30,610		73,823		15%																												2		2,025		1,005		3,030				2		28,355		28,409		56,764

						2018		36,633		0.063		2,294		56,575		17,676		18,957		36,633		5,413,653		0.13		34,710		74,762		12%																												3		4,319		2,028		6,347				3		46,031		45,443		91,474

						2019		37,102		0.087		3,233		79,747		19,764		17,338		37,102		5,482,523		0.16		38,369		75,718		9%																												4		7,552		3,427		10,979				4		65,795		64,048		129,843

						2020		37,578		0.111		4,163		102,694		21,602		15,976		37,578		5,552,617		0.19		41,541		76,690		7%																												5		11,715		5,216		16,932				5		87,397		83,987		171,384

						2021		38,052		0.133		5,045		124,448		23,188		14,864		38,052		5,623,962		0.22		44,250		77,657		6%																												6		16,760		7,396		24,156				6		110,584		105,049		215,634

						2022		38,531		0.152		5,864		144,650		24,560		13,971		38,531		5,722,944		0.24		46,582		78,635		5%																												7		22,625		9,958		32,582				7		135,145		127,071		262,216

						2023		39,017		0.170		6,621		163,317		25,766		13,251		39,017		5,823,668		0.26		48,627		79,626		4%																												8		29,245		12,892		42,137				8		160,911		149,931		310,842

						2024		39,508		0.185		7,324		180,668		26,848		12,660		39,508		5,926,164		0.27		50,465		80,629		4%																												9		36,570		16,187		52,757				9		187,759		173,548		361,307

						2025		40,006		0.200		7,986		196,979		27,843		12,163		40,006		6,030,465		0.29		52,160		81,645		3%																												10		44,555		19,835		64,391				10		215,603		197,864		413,467

						2026		40,510		0.213		8,615

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.		212,510		28,779		11,731		40,510		6,030,465		1.00		53,759		82,674		8%

Rick Ridge: Rick Ridge:
CAGR		

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.																																														11		53,171		23,829		76,999				11		244,382		222,844		467,226

						2027		41,021		0.221		9,062		223,529		29,515		11,506		41,021		6,030,465		1.00		55,038		83,716																														12		62,233		28,064		90,297				12		273,897		248,368		522,265

						2028		41,538		0.226		9,388		231,565		30,120		11,417		41,538		6,030,465		1.00		56,110		84,770																														13		71,620		32,475		104,095				13		304,017		274,357		578,374

						2029		42,061		0.229		9,637		237,704		30,645		11,416		42,061		6,030,465		1.00		57,052		85,839																														14		81,257		37,017		118,274				14		334,662		300,764		635,426

						2030		42,591		0.231		9,838		242,671		31,119		11,472		42,591		6,030,465		1.00		57,915		86,920																														15		91,095		41,663		132,758				15		365,781		327,560		693,341

						Total		586,041		 		91,095				365,781		220,260		586,041						693,341		1,196,003

						CAGR		1%		19%		20%				0.089		 								Overall target:		58%

																																																										NTGR		0.36

																		 

						First-Year Annual kWh		EUL		Discount
Rate								 

						24.67		11		7.99%



												 				 



						Gross Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		320,016		320,016		320,016		320,016		320,016		320,016		320,016		320,016		320,016		320,016		320,016		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				379,405		379,405		379,405		379,405		379,405		379,405		379,405		379,405		379,405		379,405		379,405		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						436,014		436,014		436,014		436,014		436,014		436,014		436,014		436,014		436,014		436,014		436,014		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								487,511		487,511		487,511		487,511		487,511		487,511		487,511		487,511		487,511		487,511		487,511		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										532,845		532,845		532,845		532,845		532,845		532,845		532,845		532,845		532,845		532,845		532,845		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												571,959		571,959		571,959		571,959		571,959		571,959		571,959		571,959		571,959		571,959		571,959		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														605,824		605,824		605,824		605,824		605,824		605,824		605,824		605,824		605,824		605,824		605,824		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																635,565		635,565		635,565		635,565		635,565		635,565		635,565		635,565		635,565		635,565		635,565		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		662,261		662,261		662,261		662,261		662,261		662,261		662,261		662,261		662,261		662,261		662,261		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				686,806		686,806		686,806		686,806		686,806		686,806		686,806		686,806		686,806		686,806		686,806		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						709,882		709,882		709,882		709,882		709,882		709,882		709,882		709,882		709,882		709,882		709,882		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								728,034		728,034		728,034		728,034		728,034		728,034		728,034		728,034		728,034		728,034		728,034		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										742,972		742,972		742,972		742,972		742,972		742,972		742,972		742,972		742,972		742,972		742,972		- 0		- 0		- 0		- 0		- 0		- 0

						14																												755,898		755,898		755,898		755,898		755,898		755,898		755,898		755,898		755,898		755,898		755,898		- 0		- 0		- 0		- 0		- 0

						15																														767,609		767,609		767,609		767,609		767,609		767,609		767,609		767,609		767,609		767,609		767,609		- 0		- 0		- 0		- 0

						Total Gross kWh		320,016		699,421		1,135,434		1,622,945		2,155,790		2,727,748		3,333,573		3,969,138		4,631,398		5,318,204		6,028,086		6,436,104		6,799,672		7,119,557		7,399,655		6,866,810		6,294,852		5,689,027		5,053,463		4,391,202		3,704,396		2,994,514		2,266,479		1,523,507		767,609		- 0		- 0		- 0		- 0

						Monetized Gross kWh		42,319		96,933		162,232		238,900		336,024		437,747		550,446		675,748		808,192		959,665		1,123,860		1,238,643		1,349,356		1,456,474		1,560,262		1,481,348		1,389,382		1,284,395		1,166,768		1,035,532		892,128		736,170		557,190		374,538		188,709		- 0		- 0		- 0		- 0

						NPV Gross kWh		7,048,309



						10-Year Program Gross kWh		320,016		699,421		1,135,434		1,622,945		2,155,790		2,727,748		3,333,573		3,969,138		4,631,398		5,318,204		5,318,204		4,998,188		4,618,783		4,182,770		3,695,259		3,162,415		2,590,456		1,984,632		1,349,067		686,806		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10-Year Monitized Gross kWh		42,319		96,933		162,232		238,900		336,024		437,747		550,446		675,748		808,192		959,665		991,512		961,912		916,571		855,684		779,168		682,214		571,758		448,064		311,479		161,962		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						NPV 10-Year Monitized Gross kWh		4,724,716







						Net Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		15,359		15,359		15,359		15,359		15,359		15,359		15,359		15,359		15,359		15,359		15,359		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				34,598		34,598		34,598		34,598		34,598		34,598		34,598		34,598		34,598		34,598		34,598		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						56,575		56,575		56,575		56,575		56,575		56,575		56,575		56,575		56,575		56,575		56,575		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								79,747		79,747		79,747		79,747		79,747		79,747		79,747		79,747		79,747		79,747		79,747		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										102,694		102,694		102,694		102,694		102,694		102,694		102,694		102,694		102,694		102,694		102,694		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												124,448		124,448		124,448		124,448		124,448		124,448		124,448		124,448		124,448		124,448		124,448		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														144,650		144,650		144,650		144,650		144,650		144,650		144,650		144,650		144,650		144,650		144,650		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																163,317		163,317		163,317		163,317		163,317		163,317		163,317		163,317		163,317		163,317		163,317		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		180,668		180,668		180,668		180,668		180,668		180,668		180,668		180,668		180,668		180,668		180,668		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				196,979		196,979		196,979		196,979		196,979		196,979		196,979		196,979		196,979		196,979		196,979		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						212,510		212,510		212,510		212,510		212,510		212,510		212,510		212,510		212,510		212,510		212,510		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								223,529		223,529		223,529		223,529		223,529		223,529		223,529		223,529		223,529		223,529		223,529		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										231,565		231,565		231,565		231,565		231,565		231,565		231,565		231,565		231,565		231,565		231,565		- 0		- 0		- 0		- 0		- 0		- 0

						14																												237,704		237,704		237,704		237,704		237,704		237,704		237,704		237,704		237,704		237,704		237,704		- 0		- 0		- 0		- 0		- 0

						15																														242,671		242,671		242,671		242,671		242,671		242,671		242,671		242,671		242,671		242,671		242,671		- 0		- 0		- 0		- 0

						Total Net kWh		15,359		49,957		106,532		186,280		288,973		413,422		558,072		721,389		902,056		1,099,035		1,311,545		1,519,715		1,716,681		1,897,810		2,060,734		1,958,041		1,833,593		1,688,942		1,525,625		1,344,958		1,147,979		935,469		711,941		480,376		242,671		- 0		- 0		- 0		- 0		- 0

						Monetized Net kWh		2,031		6,924		15,221		27,421		45,042		66,346		92,150		122,817		157,411		198,320		244,521		292,472		340,666		388,242		434,518		422,400		404,705		381,307		352,244		317,168		276,467		229,975		175,023		118,095		59,658		- 0		- 0		- 0		- 0		- 0

						NPV Net kWh		1,652,950



						Residential Avoided Costs		$   0.132		$   0.139		$   0.143		$   0.147		$   0.156		$   0.160		$   0.165		$   0.170		$   0.175		$   0.180		$   0.186		$   0.192		$   0.198		$   0.205		$   0.211		$   0.216		$   0.221		$   0.226		$   0.231		$   0.236		$   0.241		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246





						Total Gross Program Sales		12,974		15,381		17,676		19,764		21,602		23,188		24,560		25,766		26,848		27,843

						Total Gross Market Sales		13,180		15,229		17,034		18,605		19,939		21,062		22,021		22,861		23,616		24,316

						Overall Gross Sales		26,153		30,610		34,710		38,369		41,541		44,250		46,582		48,627		50,465		52,160

												 

						NTGR Calculations						 

						Parameter		Results

						NTGR (i.e., 1-FR)		0.3499

						MEA_NTGR = Core_NTGR + ME_Rate		0.51		 

						ME_Rate		0.1593		 

						NTGR (kWh)				 

						NPV All Net Benefits		2,405,743		 

						NPV Gross Program Benefits		4,724,716		Checks

						Final NTGR_A_Benefits		0.51		$   2,405,743						 

						NPV All Net Benefits		2,405,743				 

						NPV Gross All Benefits		13,416,681				 

						Final NTGR_B_Benefits		0.18		$   2,405,743

												 

						Net Lifecycle Energy Benefits: Participating Retailers		22,346,698				 

						Net Lifecycle Energy Benefits: Nonparticipating Retailers		10,187,874

						Total Net Lifecycle Benefits		32,534,572







0.36319499999999999	0.42521353231556769	0.48251894232499482	0.53269825929076953	0.57484808615797178	0.6093674078377046	0.63741669552056168	0.66038717336753527	0.6795629448836924	0.69598050459710104	0.7104134295562432	0.71951341619982001	0.72513969772295461	0.72857522595207103	0.73065685617625387	0.73191217465527381	0.73266701258472677	0.73312011715840741	0.73339181664255149	0.73355463610655924	

Store Share





0.3457636	0.38643841026420955	0.41990909121662856	0.44555905956171327	0.46405925282816768	0.4767797466026561	0.48522333279669999	0.49069172388578441	0.49417524856501016	0.49637057434137782	0.49774456673882117	0.49860076981743801	0.49913285640411964	0.49946295778075461	0.49966753244177747	0.49979423066175011	0.49987266604039737	0.4999212109531358	0.49995125147668629	0.49996983932881289	





0.36319499999999999	0.42521353231556769	0.48251894232499482	0.53269825929076953	0.57484808615797178	0.6093674078377046	0.63741669552056168	0.66038717336753527	0.6795629448836924	0.69598050459710104	0.7104134295562432	0.71951341619982001	0.72513969772295461	0.72857522595207103	0.73065685617625387	0.3457636	0.38643841026420955	0.41990909121662856	0.44555905956171327	0.46405925282816768	0.4767797466026561	0.48522333279669999	0.49069172388578441	0.49417524856501016	0.49637057434137782	0.49774456673882117	0.49860076981743801	0.49913285640411964	0.49946295778075461	0.49966753244177747	Years



Retailer Share





Cumulative P net	622.66424403730855	2025.2784806440841	4318.8790471461034	7551.8807954164267	11715.135874264575	16760.332127629368	22624.529655436298	29245.490159242498	36569.849304789408	44555.472052779449	53170.733839557928	62232.713250169851	71620.473753554004	81257.137020715367	91095.167628597963	Cumulative  NP Net	324.64016271955074	1004.5781537744039	2028.2035380412326	3427.3247190016136	5216.4685381138543	7395.8162015164125	9957.8155615917385	12891.814815412014	16187.2374757501	19835.109682776372	23828.521793691893	28064.357117767271	32474.797582326588	37016.543598352269	41662.525788461884	







With



Bass Fcst Freezer Market

		Extended Generalized Bass Model: Nonparticipating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Nonparticipating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 																Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 

														0.99		0.05		0.05																								0.9900		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt								Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.005		p:		0.01		Coefficient of innovation (i.e.,external influence)				0		1.00		1.00		1.00		0.300		0.090		0.354								p:		0.000038		Coefficient of innovation (i.e.,external influence)				0		1.00		1.00		1.00		0.300		0.090		0.346

		0.6		q:		0.3813		Coefficient of imitation (i.e., internal influence)				1		1.00		1.00		1.00		0.354		0.126		0.404								q:		0.3813		Coefficient of imitation (i.e., internal influence)				1		1.00		1.00		1.00		0.346		0.120		0.386

		0.56		 M:		0.55		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.00		1.00		1.00		0.404		0.164		0.447								 M:		0.50		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.00		1.00		1.00		0.386		0.149		0.420

		0.31		N0:		0.30		Percentage of energy-efficient products sold at time 0.				3		1.00		1.05		1.05		0.447		0.200		0.482								N0:		0.30		Percentage of energy-efficient products sold at time 0.				3		1.00		1.00		1.00		0.420		0.176		0.446

		1.1		P0:		1.00		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.10		1.10		0.482		0.232		0.510								P0:		1.00		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.00		1.00		0.446		0.199		0.464

		0.1		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.15		1.15		0.510		0.260		0.532								e:		0.1		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.00		1.00		0.464		0.215		0.477

		0.01		r:		0.01		Assumed annual change in P				6		1.00		1.20		1.20		0.532		0.283		0.549								r:		0.010		Assumed annual change in P				6		1.00		1.00		1.00		0.477		0.227		0.485

		1		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.25		1.25		0.549		0.302		0.563								A0:		1.0		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.00		1.00		0.485		0.235		0.491

		0.425		f:		0.080420		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.30		1.30		0.563		0.317		0.574								f:		0.0804200		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.00		1.00		0.491		0.241		0.494

		0.01		v:		0.05		Assumed annual change in A				9		1.00		1.35		1.35		0.574		0.330		0.584								v:		0.00		Assumed annual change in A				9		1.00		1.00		1.00		0.494		0.244		0.496

		1		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.40		1.40		0.584		0.341		0.592								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.00		1.00		0.496		0.246		0.498

		0.21		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.40		1.40		0.592		0.351		0.598								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.00		1.00		0.498		0.248		0.499

		0.01		w:		0.05		Assumed annual change in B				12		1.00		1.40		1.40		0.598		0.357		0.601								w:		0.00		Assumed annual change in B				12		1.00		1.00		1.00		0.499		0.249		0.499

												13		1.00		1.40		1.40		0.601		0.361		0.603																13		1.00		1.00		1.00		0.499		0.249		0.499

												14		1.00		1.40		1.40		0.603		0.364		0.604																14		1.00		1.00		1.00		0.499		0.249		0.500

												15		1.00		1.40		1.40		0.604		0.365		0.605																15		1.00		1.00		1.00		0.500		0.250		0.500

								 				16		1.00		1.40		1.40		0.605		0.366		0.606																16		1.00		1.00		1.00		0.500		0.250		0.500

												17		1.00		1.40		1.40		0.606		0.367		0.606																17		1.00		1.00		1.00		0.500		0.250		0.500

												18		1.00		1.40		1.40		0.606		0.367		0.606																18		1.00		1.00		1.00		0.500		0.250		0.500

												19		1.00		1.40		1.40		0.606		0.367		0.606																19		1.00		1.00		1.00		0.500		0.250		0.500

										 





						Total Program Qualifying and Non-Qualifying Units Sold								 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		Market-Level NTGR

						1		37,179		0.009		325		8,007.79		13,180		23,999		37,179		2%

						2		37,649		0.018		680		16,771.80		15,229		22,420		37,649		4%

						3		38,128		0.027		1,024		25,249.43		17,034		21,094		38,128		6%

						4		38,616		0.036		1,399		34,511.66		18,605		20,011		38,616		8%

						5		39,112		0.046		1,789		44,132.21		19,939		19,173		39,112		9%

						6		39,605		0.055		2,179		53,757.24		21,062		18,543		39,605		10%

						7		40,104		0.064		2,562		63,195.98		22,021		18,083		40,104		12%

						8		40,609		0.072		2,934		72,371.98		22,861		17,749		40,609		13%

						9		41,121		0.080		3,295		81,287.09		23,616		17,505		41,121		14%

						10		41,639		0.088		3,648		89,980.85		24,316		17,323		41,639		15%

						11		42,164		0.095		3,993		98,504.17		24,980		17,184		42,164		16%

						12		42,695		0.099		4,236		104,483.94		25,524		17,171		42,695		17%

						13		43,233		0.102		4,410		108,790.86		25,989		17,244		43,233		17%

						14		43,778		0.104		4,542		112,029.74		26,407		17,371		43,778		17%

						15		44,329		0.105		4,646		114,600.89		26,796		17,533		44,329		17%

						Total		609,961		 		41,663				327,560		282,401		609,961

						CAGR		1%		18%		19%				 

												 				 

						First-Year Annual kWh		EUL		Discount
Rate

						24.67		11		7.99%

						Gross Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		325,099.94		325,099.94		325,099.94		325,099.94		325,099.94		325,099.94		325,099.94		325,099.94		325,099.94		325,099.94		325,099.94		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				375,652.35		375,652.35		375,652.35		375,652.35		375,652.35		375,652.35		375,652.35		375,652.35		375,652.35		375,652.35		375,652.35		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						420,174.72		420,174.72		420,174.72		420,174.72		420,174.72		420,174.72		420,174.72		420,174.72		420,174.72		420,174.72		420,174.72		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								458,918.34		458,918.34		458,918.34		458,918.34		458,918.34		458,918.34		458,918.34		458,918.34		458,918.34		458,918.34		458,918.34		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										491,840.39		491,840.39		491,840.39		491,840.39		491,840.39		491,840.39		491,840.39		491,840.39		491,840.39		491,840.39		491,840.39		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												519,533.46		519,533.46		519,533.46		519,533.46		519,533.46		519,533.46		519,533.46		519,533.46		519,533.46		519,533.46		519,533.46		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														543,193.64		543,193.64		543,193.64		543,193.64		543,193.64		543,193.64		543,193.64		543,193.64		543,193.64		543,193.64		543,193.64		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																563,895.26		563,895.26		563,895.26		563,895.26		563,895.26		563,895.26		563,895.26		563,895.26		563,895.26		563,895.26		563,895.26		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		582,536.96		582,536.96		582,536.96		582,536.96		582,536.96		582,536.96		582,536.96		582,536.96		582,536.96		582,536.96		582,536.96		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				599,801.28		599,801.28		599,801.28		599,801.28		599,801.28		599,801.28		599,801.28		599,801.28		599,801.28		599,801.28		599,801.28		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						616,177.34		616,177.34		616,177.34		616,177.34		616,177.34		616,177.34		616,177.34		616,177.34		616,177.34		616,177.34		616,177.34		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								629,581.50		629,581.50		629,581.50		629,581.50		629,581.50		629,581.50		629,581.50		629,581.50		629,581.50		629,581.50		629,581.50		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										641,072.08		641,072.08		641,072.08		641,072.08		641,072.08		641,072.08		641,072.08		641,072.08		641,072.08		641,072.08		641,072.08		- 0		- 0		- 0		- 0		- 0		- 0

						14																												651,374.15		651,374.15		651,374.15		651,374.15		651,374.15		651,374.15		651,374.15		651,374.15		651,374.15		651,374.15		651,374.15		- 0		- 0		- 0		- 0		- 0

						15																														660,964.74		660,964.74		660,964.74		660,964.74		660,964.74		660,964.74		660,964.74		660,964.74		660,964.74		660,964.74		660,964.74		- 0		- 0		- 0		- 0

						Total Market Gross kWh		325,100		700,752		1,120,927		1,579,845		2,071,686		2,591,219		3,134,413		3,698,308		4,280,845		4,880,646		5,496,824		5,801,305		6,066,725		6,297,924		6,499,971		6,008,130		5,488,597		4,945,403		4,381,508		3,798,971		3,199,170		2,582,992		1,953,411		1,312,339		660,965		- 0		- 0		- 0		- 0

						Total Market Monetized Gross		42,991		97,117		160,159		232,556		322,915		415,837		517,560		629,639		747,019		880,708		1,024,813		1,116,474		1,203,907		1,288,389		1,370,558		1,296,108		1,211,427		1,116,509		1,011,624		895,872		770,455		635,002		480,226		322,625		162,491		- 0		- 0		- 0		- 0

						NPV Market Monetized Gross		$6,368,371.77







						Net Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		8,008		8,008		8,008		8,008		8,008		8,008		8,008		8,008		8,008		8,008		8,008		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				16,772		16,772		16,772		16,772		16,772		16,772		16,772		16,772		16,772		16,772		16,772		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						25,249		25,249		25,249		25,249		25,249		25,249		25,249		25,249		25,249		25,249		25,249		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								34,512		34,512		34,512		34,512		34,512		34,512		34,512		34,512		34,512		34,512		34,512		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										44,132		44,132		44,132		44,132		44,132		44,132		44,132		44,132		44,132		44,132		44,132		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												53,757		53,757		53,757		53,757		53,757		53,757		53,757		53,757		53,757		53,757		53,757		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														63,196		63,196		63,196		63,196		63,196		63,196		63,196		63,196		63,196		63,196		63,196		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																72,372		72,372		72,372		72,372		72,372		72,372		72,372		72,372		72,372		72,372		72,372		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		81,287		81,287		81,287		81,287		81,287		81,287		81,287		81,287		81,287		81,287		81,287		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				89,981		89,981		89,981		89,981		89,981		89,981		89,981		89,981		89,981		89,981		89,981		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						98,504		98,504		98,504		98,504		98,504		98,504		98,504		98,504		98,504		98,504		98,504		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								104,484		104,484		104,484		104,484		104,484		104,484		104,484		104,484		104,484		104,484		104,484		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										108,791		108,791		108,791		108,791		108,791		108,791		108,791		108,791		108,791		108,791		108,791		- 0		- 0		- 0		- 0		- 0		- 0

						14																												112,030		112,030		112,030		112,030		112,030		112,030		112,030		112,030		112,030		112,030		112,030		- 0		- 0		- 0		- 0		- 0

						15																														114,601		114,601		114,601		114,601		114,601		114,601		114,601		114,601		114,601		114,601		114,601		- 0		- 0		- 0		- 0

						Total Net		8,008		24,780		50,029		84,541		128,673		182,430		245,626		317,998		399,285		489,266		587,770		684,246		776,265		863,046		943,135		899,003		845,246		782,050		709,678		628,390		538,410		439,905		335,421		226,631		114,601		- 0		- 0		- 0		- 0

						Monetized Net		1,059		3,434		7,148		12,445		20,056		29,276		40,558		54,139		69,676		88,288		109,582		131,685		154,045		176,556		198,866		193,938		186,560		176,561		163,854		148,187		129,665		108,146		82,460		55,715		28,173		- 0		- 0		- 0		- 0

						NPV Net		752,793

						 		 

						Residential Avoided Costs		$   0.132		$   0.139		$   0.143		$   0.147		$   0.156		$   0.160		$   0.165		$   0.170		$   0.175		$   0.180		$   0.186		$   0.192		$   0.198		$   0.205		$   0.211		$   0.216		$   0.221		$   0.226		$   0.231		$   0.236		$   0.241		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246

						Res Avoided Costs CAGR		0.04
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Market Potential





				Household Forecast								Freezers

				Year		HH Forecast						Year		Freezer Household Saturation		HH		PG&E HH Population Allocated to Participating Stores		Remaining PG&E Population		% Purchased in Participating Retailers Each Year Based On EUL=11 years		% Purchased in Non-Participating Retailers Each Year Based On EUL=11 years		Maximum Annual Potential (kWh)		Maximum Lifecycle Potential (kWh)

														0.00%

Rick Ridge: Rick Ridge:
Assumed annual growth in penetration				49%		51%		11		11

				2005		4,675,276						2005				- 0		- 0		- 0		- 0		- 0

				2006		4,743,642						2006				- 0		- 0		- 0		- 0		- 0

				2007		4,801,043						2007				- 0		- 0		- 0		- 0		- 0

				2008		4,844,177						2008				- 0		- 0		- 0		- 0		- 0

				2009		4,902,717						2009				- 0		- 0		- 0		- 0		- 0

				2010		4,963,789						2010				- 0		- 0		- 0		- 0		- 0

				2011		5,024,762						2011				- 0		- 0		- 0		- 0		- 0

				2012		5,086,797						2012		0.150		763,020		373,880		389,140		33,989.05		35,376		3,090		3,216

				2013		5,149,913						2013		0.150		772,487		378,519		393,968		34,410.78		35,815		3,128		3,256

				2014		5,214,132						2014		0.150		782,120		383,239		398,881		34,839.88		36,262		1,753,844		19,292,288

				2015		5,279,477						2015		0.150		791,922		388,042		403,880		35,276.51		36,716		1,775,824		19,534,065

				2016		5,345,976						2016		0.150		801,896		392,929		408,967		35,720.84		37,179		1,798,192		19,780,111

				2017		5,413,653						2017		0.150		812,048		397,903		414,144		36,173.05		37,649		1,820,956		20,030,516

				2018		5,482,523						2018		0.150		822,378		402,965		419,413		36,633.22		38,128		1,844,121		20,285,335

				2019		5,552,617						2019		0.150		832,893		408,117		424,775		37,101.58		38,616		1,867,698		20,544,683

				2020		5,623,962						2020		0.150		843,594		413,361		430,233		37,578.29		39,112		1,891,696		20,808,659

				2021		5,694,824						2021		0.150		854,224		418,570		435,654		38,051.78		39,605		1,915,532		21,070,849

				2022		5,766,579						2022		0.150		864,987		423,844		441,143		38,531.23		40,104		1,939,667		21,336,341

				2023		5,839,238						2023		0.150		875,886		429,184		446,702		39,016.72		40,609		1,964,107		21,605,179

				2024		5,912,812						2024		0.150		886,922		434,592		452,330		39,508.33		41,121		1,988,855		21,877,404

				2025		5,987,313						2025		0.150		898,097		440,068		458,029		40,006.14		41,639		2,013,915		22,153,060

				2026		6,062,754						2026		0.150		909,413		445,612		463,801		40,510.22		42,164		2,039,290		22,432,188

				2027		6,139,144						2027		0.150		920,872		451,227		469,645		41,020.65		42,695		2,064,985		22,714,834

				2028		6,216,497						2028		0.150		932,475		456,913		475,562		41,537.51		43,233		2,091,004		23,001,041

				2029		6,294,825						2029		0.150		944,224		462,670		481,554		42,060.88		43,778		2,117,350		23,290,854

				2030		6,374,140						2030		0.150		956,121		468,499		487,622		42,590.85		44,329		2,144,029		23,584,319

																								Maximum		29,133,193		320,465,119
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Key Parameters

		Key Parameters																																																						 



		Key Metrics		Freezers

		Est. kwh Savings* (Source: Energy Star) based on Energy Consumption)		24.67

		Est. Peak kw Reduction* (Source: Energy Star) based on Energy Consumption)		0.00

		Est. Therm Savings* (Source: Energy Star) based on Energy Consumption)		-0.73

		ENERGY STAR EUL (years)		11.00

		DEER EUL		11.00

		Market Share** of ENERGY STAR (Source: US EPA		29% in 2013

		Adjusted Market Share** of ENERGY STAR (Source: US EPA		0.30

		Initial Incentives Proposed ($)		20.00

		Incremental Cost 		1.00

		Household Saturation 2012		0.15

Rick Ridge: Rick Ridge:
Residential Solutions Workbook (2012 CLASS)

		Growth Rate		0.00

		M 		0.50

		p		0.00003800

		q		0.3813

		Advertising Elasticity		0.08

		Price Elasticity		0.10

		Assortment Elasticity		0.21

		Load Shape		Refrigerator/Freezer (Recycled/UnConditioned)

		Retailer Share w/o Lowes & Costco

Rick Ridge: Rick Ridge:
Retailer shares from Navitas.		0.49



		Growth in Saturation (Source: Residential Solutions Workbook)



		Product Category		2000 RASS/CLASS		2003 RASS/CLASS		2005 RASS/CLASS		2009 RASS/CLASS		2012 RASS/CLASS		Other		Growth Rate

		Freezers		17%		20%		20%		20%		15%				-0.14%





		 Final Store Market Share For All Retailers From Navitas

		Product		Costco		Home Depot		Sears		Kmart		Best Buy		Lowe’s		w/o Lowes & Costco		W/ Lowes & Costco

		Freezers 		1%		15%		35%		1.50%		5%		13%		57%		71%						 		 

																										 						 























																																				 















Avoided Costs

		$/kWh

		Product		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044		2045

		Electric Clothes Dryers		0.1253432889		0.1351303513		0.1417114874		0.146199239		0.1507162961		0.1595941577		0.1644298601		0.1693016103		0.174725594		0.1791012423		0.1854643591		0.191864502		0.1982766132		0.2046516171		0.2111629655		0.2178488225		0.2229997571		0.2282835328		0.2336225674		0.239031536		0.2442537144		0.2495525381		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619

		Air Cleaners 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014

		Sound Bars		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		HTIB		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		Freezers 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014





Parameter Summary

										Parameter		Description

										p=		Coefficient of innovation (i.e.,external influence)

										q=		Coefficient of imitation (i.e., internal influence)

										 M=		Total potential ratio of sales of energy-efficient products to total sales

										N0=		Percentage of energy-efficient products sold at time 0.

										P0=		Ratio of price for energy-efficient product to price for standard product at time 0

										e=		Coefficient of sensitivity (elasticity) for price term

										r=		Assumed annual change in P

										A0=		Ratio of advertising expenditure with the program to without the program at time 0

										f=		Coefficient of sensitivity (elasticity) for advertising

										v=		Assumed annual change in A

										B0=		Ratio of energy-efficient assortment with the program to without the program at time 0

										g=		Coefficient of sensitivity (elasticity) for assortment



								Participating Retailers								Nonparticipating Retailers

								Parameter		With		Analog/Source				Parameter		With		Analog/Source

								p:		0.02		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.01		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0.3813		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0.3813		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.6		Program Design & Theory				 M:		0.55		Program Design & Theory

								N0:		0.3		US EPA				N0:		0.3		US EPA

								P0:		1.00		Assumed Incremental Cost				P0:		1.00		Assumed Incremental Cost

								e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.010		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		2.00		Program Design & Theory				A0:		1.40		Program Design & Theory

								f:		0.08042		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0.08042		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		2.00		Program Design & Theory				B0:		1.40		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B

								Parameter		Without		Analog/Source				Parameter		Without		Analog/Source

								p:		0.000038		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				p:		0.000038		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								q:		0.3813		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				q:		0.3813		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								 M:		0.5		Program Design & Theory				 M:		0.5		Program Design & Theory

								N0:		0.3		US EPA				N0:		0.3		US EPA

								P0:		1.00		Assumed Incremental Cost				P0:		1.00		Assumed Incremental Cost

								e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement				r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement

								A0:		1.00		Program Design & Theory				A0:		1.00		Program Design & Theory

								f:		0.08042		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380				f:		0.08042		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380

								v:		0.00		Program Design & Theory				v:		0.00		Program Design & Theory

								B0:		1.00		Program Design & Theory				B0:		1.00		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.00		Assumed annual change in B				w:		0.00		Assumed annual change in B

												Delta Tables								Delta Tables

								Parameter		With		Source				Parameter		With		Source

								p:		0.019962		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.009962		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.1		Program Design & Theory				 M:		0.05		Program Design & Theory

								N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory				N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory

								P0:		0		Assumed Incremental Cost				P0:		0		Assumed Incremental Cost

								e:		0		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		1		Program Design & Theory				A0:		0.4		Program Design & Theory

								f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		1.00		Program Design & Theory				B0:		0.40		Program Design & Theory

								g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B





Household Forecast

				Form 2.2 - PG&E Planning Area: California Energy Demand 2010-2020 Staff Fofrecast: Planning Area Economic and Demographic Assumptions

				Year		Household Population		Households		Persons per Household		Real Personal Income (Millions 2007$)		Industrial Output (Millions 2000$)		Commercial Floorspace (MM Sqft.)						Decade		Compound Annual Household Growth Rate

				1990		10,450,128		3,897,421		2.68		352,572		41,818		1,758						1990-2000		1.13%

				1991		10,678,197		3,961,902		2.70		351,034		41,838		1,800						2000-2008		1.32%

				1992		10,874,483		4,011,740		2.71		362,430		41,479		1,832						2008-2010		1.23%

				1993		11,037,375		4,055,134		2.72		364,533		40,641		1,866						2010-2020		1.26%

				1994		11,125,194		4,095,706		2.72		370,458		40,499		1,894

				1995		11,221,517		4,135,477		2.71		384,839		42,528		1,925

				1996		11,331,199		4,173,736		2.71		403,080		44,978		1,953

				1997		11,538,191		4,216,615		2.74		424,313		54,285		1,981

				1998		11,684,836		4,265,384		2.74		457,470		64,314		2,014

				1999		11,859,729		4,319,650		2.75		489,081		76,991		2,062

				2000		12,058,945		4,363,044		2.76		547,532		103,369		2,107

				2001		12,296,435		4,419,002		2.78		535,209		91,177		2,152

				2002		12,473,890		4,477,097		2.79		519,562		83,917		2,204

				2003		12,634,773		4,536,605		2.79		520,797		85,650		2,246

				2004		12,790,570		4,602,671		2.78		541,270		90,569		2,280

				2005		12,942,336		4,675,276		2.77		557,496		105,435		2,315

				2006		13,105,896		4,743,642		2.76		586,705		115,365		2,342

				2007		13,289,560		4,801,043		2.77		607,914		114,093		2,372

				2008		13,464,871		4,844,177		2.78		610,277		113,756		2,408

				2009		13,641,175		4,902,717		2.78		612,700		112,270		2,445

				2010		13,820,023		4,963,789		2.78		621,890		114,873		2,475

				2011		14,002,083		5,024,762		2.79		636,633		119,051		2,501

				2012		14,187,416		5,086,797		2.79		659,641		124,743		2,531

				2013		14,376,096		5,149,913		2.79		683,170		128,452		2,565

				2014		14,568,193		5,214,132		2.79		701,917		130,366		2,600

				2015		14,763,782		5,279,477		2.80		718,519		132,139		2,635

				2016		14,962,938		5,345,976		2.80		735,717		134,088		2,668

				2017		15,165,735		5,413,653		2.80		753,699		135,921		2,699

				2018		15,372,256		5,482,523		2.80		771,968		137,645		2,730

				2019		15,582,566		5,552,617		2.81		790,445		139,181		2,761

				2020		15,796,769		5,623,962		2.81		809,045		140,442		2,792







				Annual Growth Rates (%)

				1990-2000		1.44%		1.13%		0.30%		4.50%		9.47%		1.83%

				2000-2008		1.39%		1.32%		0.07%		1.37%		1.20%		1.68%

				2008-2010		1.31%		1.23%		0.08%		0.95%		0.49%		1.37%

				2010-2020		1.35%		1.26%		0.09%		2.67%		2.03%		1.21%







Inputs Calculator

				Outputs from Individual Diffusion Models

						2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

				Electric Clothes Dryers		 

				Air Cleaners

				Sound Bars

				HTIB

				Freezers		12,974		15,381		17,676		19,764		21,602		23,188		24,560		25,766		26,848		27,843

				Gas Clothes Dryers











Sensitivity Analysis

						Source:		Van den Bulte. (2002). Technical Report: Want to know how diffusion speed varies across countries and products? Try using a Bass model. Special Issue of: GLOBAL NPD: Making It WORK;Product Development & Management Association. 

																																																Inputs for Sensitivity Analysis

								Launched in 1976

								p										p																																Participating Retailers

																																														Original Values Copied & Pasted		Parameter		Starting Value		% Variation in p		% Variation in M		% Variation in v		% Variation in w		 

										Best Guess		90% Confidence Interval								Best Guess		90% Confidence Interval																														0.6		0.3		0.6		0.6		Lower		Upper		New Value

								Baseline Case: Consumer durables launched in 1976		0.016		0.012		0.021				Baseline Case: Consumer durables launched in 1976		0.016		0.012		0.021																						0.02		p:		0.02		0.012								0.008		0.032		0.02

								For all other cases multiply by the following factors:										For all other cases multiply by the following factors:																												0.6		M:		0.55		 		0.165						0.385		0.715		0.653

								Cellular phone		0.226		0.125		0.409				Cellular phone		0.003616		0.0015		0.008589																						0.1		v:		0.1		 				0.06				0.04		0.16		0.008

								Non-durable product		0.689		0.415		1.143				Non-durable product		0.011024		0.00498		0.024003																						0.1		w: 		0.1		 						0.06		0.04		0.16		0.007

								Industrial		1.058		0.679		1.65				Industrial		0.016928		0.008148		0.03465

								Non commercial innovation		0.365		0.146		0.91				Non commercial innovation		0.00584		0.001752		0.01911

								Western Europe		0.464		0.296		0.729				Western Europe		0.007424		0.003552		0.015309																																										 

								Asia		0.595		0.36		0.981				Asia		0.00952		0.00432		0.020601																																										 

								Other regions		0.796		0.315		2.008				Other regions		0.012736		0.00378		0.042168																																								 

								For each year after 1976, multiply by:		1.021		1.002		1.041				For each year after 1976, multiply by:		1.021		1.002		1.041																																						 

																																																														 

																																																														 				 

								q										q																																												 				 

																																																														 				 

										Best Guess		90% Confidence Interval								Best Guess		90% Confidence Interval																																								 				 

								Baseline Case: Consumer durables launched in 1976		0.409		0.355		0.471				Baseline Case: Consumer durables launched in 1976		0.409		0.355		0.471																																				 		 

								For all other cases multiply by the following factors:										For all other cases multiply by the following factors:																																												 

								Cellular phone		0.635		0.465		0.868				Cellular phone		0.259715		0.165075		0.408828																																						 

								Non-durable product		0.931		0.713		1.216				Non-durable product		0.380779		0.253115		0.572736																																						 								 

								Industrial		1.149		0.909		1.451				Industrial		0.469941		0.322695		0.683421								 																														 								 

								Non commercial innovation		2.406		1.488		3.891				Non commercial innovation		0.984054		0.52824		1.832661								 																		NTGRs		Starting Value		Generated NTGR						Input to Stata		 								 

								Western Europe		0.949		0.748		1.203				Western Europe		0.388141		0.26554		0.566613								 																1		0.6033649168		0.710		0.4637				1				 

								Asia		0.743		0.571		0.966				Asia		0.303887		0.202705		0.454986																								2		0.7205021164				 				2				 				 

								Other regions		0.699		0.429		1.137				Other regions		0.285891		0.152295		0.535527																								3		0.5990497806								3				 

								For each year after 1976, multiply by:		1.028		1.018		1.039				For each year after 1976, multiply by:		1.028		1.018		1.039																								4		0.6746642218								4				 

																																																5		0.5848316382								5				 

																		 																														6		0.7088967122								6				 

								Launched After 1976																																								7		0.7537553819								7				 

																		 																														8		0.4931392706				 				8				 

																																																9		0.6547292908				 				9				 

																																																10		0.8900980351				 				10

																		2015 VALUES FOR p & q																														11		0.4904248448				 				11

																		p		Lower 90%		Upper 90%		PERCENT		q		Lower 90%		Upper 90%		PERCENT																12		0.8544405049				 				12

																Baseline Case		0.0360		0.0130		0.1006		64%		1.2008		0.7119		2.0942		41%																13		0.8383092576				 				13

																Cellular phone		0.0081		0.0054		0.1150		34%		0.7625		0.3310		1.8178		57%																14		0.6477								14

																Non-durable product		0.0248		0.0054		0.0259		78%		1.1179		0.5076		2.5466		55%																15		0.8687969162								15

																Industrial		0.0381		0.0088		0.0375		77%		1.3797		0.6471		3.0387		53%																16		0.6954								16

																Non commercial innovation		0.0131		0.0019		0.0207		86%		2.8890		1.0592		8.1487		63%																17		0.7243901439								17

																Western Europe		0.0167		0.0038		0.0165		77%		1.1395		0.5325		2.5194		53%																18		0.5020881296								18

																Asia		0.0214		0.0047		0.0223		78%		0.8922		0.4065		2.0230		54%																19		0.6875813236								19

																Other regions		0.0286		0.0041		0.0456		86%		0.8393		0.3054		2.3812		64%																20		0.832728457								20

																																																21		0.8799913125								21

																						Average		68%						Average		54%																22		0.8929084693								22

																																																23		0.7747210885								23

																																																24		0.4785925153								24

																																																25		0.6090970725								25

																																																26		0.8856765967								26

																																																27		0.6911754846								27

																																																28		0.8717790607								28

																																																29		0.7137083673								29

																																																30		0.923211298								30

																																																31		0.8678361908								31

																																																32		0.6004291987								32

																																																33		0.7965938495								33

																																																34		0.7718807483								34

																																																35		0.9059009792								35

																																																36		0.8701773135								36

																																																37		0.663772518								37

																																																38		0.5392389237								38

																																																39		0.7698819087								39

																																																40		0.8982893095								40

																																																41		0.576405342								41

																																																42		0.8662350267								42

																																																43		0.8263165645								43

																																																44		0.5757751824								44

																																																45		0.590091804								45

																																																46		0.7687424567								46

																																																47		0.7792118918								47

																																																48		0.6400455305								48

																																																49		0.8950455875								49

																																																50		0.7997421163								50

																																																51		0.769664689								51

																																																52		0.5782763508								52

																																																53		0.4423603814								53

																																																54		0.8531881072								54

																																																55		0.7489337209								55

																																																56		0.8019635563								56

																																																57		0.6647512626								57

																																																58		0.544047274								58

																																																59		0.8738772484								59

																																																60		0.8788819768								60

																																																61		0.9071214072								61

																																																62		0.5651958031								62

																																																63		0.7024430207								63

																																																64		0.6615752385								64

																																																65		0.4704697432								65

																																																66		0.6877967396								66

																																																67		0.8393181897								67

																																																68		0.680532868								68

																																																69		0.4766469368								69

																																																70		0.8630148714								70

																																																71		0.5787275451								71

																																																72		0.5433100605								72

																																																73		0.7830484492								73

																																																74		0.4812373039								74

																																																75		0.9144684094								75

																																																76		0.8241084174								76

																																																77		0.9128235898								77

																																																78		0.6775355029								78

																																																79		0.8951468362								79

																																																80		0.6645370164								80

																																																81		0.822400057								81

																																																82		0.8801953667								82

																																																83		0.8480638961								83

																																																84		0.7266060201								84

																																																85		0.7169873045								85

																																																86		0.8728642781								86

																																																87		0.8236426376								87

																																																88		0.6737492316								88

																																																89		0.517116985								89

																																																90		0.7332952105								90

																																																91		0.6048323509								91

																																																92		0.7504559864								92

																																																93		0.520163816								93

																																																94		0.7929223468								94

																																																95		0.8271377522								95

																																																96		0.5297186931								96

																																																97		0.9054595195								97

																																																98		0.521847895								98

																																																99		0.670879769								99

																																																100		0.7664507129								100

																																														Stdev		0.14										101

																																														Mean		0.72										102

																																														CV		0.19										103
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Overall Market

						Program						Nonparticipants						Total Market

				Year		Gross PQ Sales		Total Sales		Program Share		Gross PQ Sales		Total Sales		NP Share		Gross PQ Sales		Total Sales		Total Market Share

				2015		10,583		34,840		0.30		10,879		36,262		0.30		21,462		71,102		0.30

				2016		12,974		35,277		0.37		13,180		37,179		0.35		26,153		72,455		0.36

				2017		15,381		35,721		0.43		15,229		37,649		0.40		30,610		73,370		0.42

				2018		17,676		36,173		0.49		17,034		38,128		0.45		34,710		74,302		0.47

				2019		19,764		36,633		0.54		18,605		38,616		0.48		38,369		75,249		0.51

				2020		21,602		37,102		0.58		19,939		39,112		0.51		41,541		76,214		0.55

				2021		23,188		37,578		0.62		21,062		39,605		0.53		44,250		77,183		0.57

				2022		24,560		38,052		0.65		22,021		40,104		0.55		46,582		78,156		0.60

				2023		25,766		38,531		0.67		22,861		40,609		0.56		48,627		79,140		0.61

				2024		26,848		39,017		0.69		23,616		41,121		0.57		50,465		80,138		0.63

				2025		27,843		39,508		0.70		24,316		41,639		0.58		52,160		81,147		0.64

				2026		28,779		40,006		0.72		24,980		42,164		0.59		53,759		82,170		0.65

				2027		29,515		40,510		0.73		25,524		42,695		0.60		55,038		83,205		0.66

				2028		30,120		41,021		0.73		25,989		43,233		0.60		56,110		84,254		0.67

				2029		30,645		41,538		0.74		26,407		43,778		0.60		57,052		85,315		0.67

				2030		31,119		42,061		0.74		26,796		44,329		0.60		57,915		86,390		0.67

						 

						PQ

				Year		P-Gross		NP-Gross		P-Net		NP-Net		Gross		Net		All Cleaners		Gross Share of All		Net Share of All

				1		12,974		13,180		623		325		26,153		947		72,900		36%		1%

				2		15,381		15,229		1,403		680		30,610		2,083		73,823		41%		3%

				3		17,676		17,034		2,294		1,024		34,710		3,317		74,762		46%		4%

				4		19,764		18,605		3,233		1,399		38,369		4,632		75,718		51%		6%

				5		21,602		19,939		4,163		1,789		41,541		5,952		76,690		54%		8%

				6		23,188		21,062		5,045		2,179		44,250		7,225		77,657		57%		9%

				7		24,560		22,021		5,864		2,562		46,582		8,426		78,635		59%		11%

				8		25,766		22,861		6,621		2,934		48,627		9,555		79,626		61%		12%

				9		26,848		23,616		7,324		3,295		50,465		10,620		80,629		63%		13%

				10		27,843		24,316		7,986		3,648		52,160		11,633		81,645		64%		14%

				11		28,779		24,980		8,615		3,993		53,759		12,609		82,674		65%		15%

				12		29,515		25,524		9,062		4,236		55,038		13,298		83,716		66%		16%

				13		30,120		25,989		9,388		4,410		56,110		13,798		84,770		66%		16%

				14		30,645		26,407		9,637		4,542		57,052		14,178		85,839		66%		17%

				15		31,119		26,796		9,838		4,646		57,915		14,484		86,920		67%		17%
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image1.emf

𝑁𝑇𝐺𝑅 𝐴 = 𝑁𝑃𝑉 1 − 15 ( 𝑃𝑟𝑜𝑔𝑟𝑎𝑚 𝑁𝑒𝑡 ) 𝑁𝑃𝑉 1 − 10 𝑃𝑟𝑜𝑔𝑟𝑎𝑚 𝐺𝑟𝑜𝑠𝑠  




image2.png

NPVy_y5(Programye:) + NPVy_ys(Markety,)

NTGRz = NPVy_10(Programgress)







image3.png

NPVy_15[(Programye:) + NPVy_ys (Marketye:)]

NTCRo = bV, 1 (Programgress + NPVy—1s (Marketgross)]








image14.emf
E_Dryers_A  2016.xlsm


E_Dryers_A 2016.xlsm
Read Me

				For details regarding the methods that underlie this Excel Workbook, see Estimation of Net-To-Gross Ratos for the PG&E RPP Program (Appendix 8 of the Work Paper PGECOAPP128: Retail Plug Load Portfolio). A general description of each worksheet is provided below.

				Bass Fcst Electric Dryers		Contains the Generalized Bass Diffusion Model for participating retailers. It also contains the MEA_NTGR in Cell D132, the NTGR in Cell 131 and the ME_Rate in Cell 133. The ME_Rate is based on the estimate of net kWh savings for nonparticipating retailers. 

				Bass Fcst Electric Dryers Market		Contains the Generalized Bass Diffusion Model for nonparticipating retailers. It produces the estimates of net kWh (or therms for Gas Clothes Dryers) savings that are used to calculate the ME_Rate.  

				Market Potential		Calculates the forecast of annual purchases of a given product category (both program-qualified and non-program-qualified). Based on these results, it also calculates the maximum market-level lifecycle potential and the maximum market-level first year annual savings potential for kWh (or therms for Gas Clothes Dryers).

				Key Parameters		Contains key Generalized Bass Diffusion Model parameters that drive the estimates of gross and net savings.

				Avoided Costs		Contains the E3 avoided costs for kWh (or therms for Gas Clothes Dryers)

				Final UES		Contains the final unit energy savings and peak demand reductions. These values are consistent with the values contained in the Work Paper PGECOAPP128: Retail Plug Load Portfolio.

				Parameter Summary		Provides in a table format the parameters for the various participant and nonparticipant and with and without scenarios.

				Household Forecast		Contains the household forecast of PG&E households prepared by the California Energy Commission. Note that for the purpose of estimating the Market Potential this CEC forecast has been extended another 9 years at the compound annual growth rate for the period 2010-2020.

				Inputs Calculator		Contains the forecast of gross sales of program-qualifying products for participating retailers. This forecast is entered into the E3 Calculator.

				Overall Market		For each product category, contains market level results for participating retailers, nonparticipating retailers and the overall market.





Bass Fcst Electric Dryers

		Extended Generalized Bass Model: Participating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Participating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand" in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				 																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r																		Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r		 

														0.98		0.10		0.10																								0.9900		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt						 		Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.030		p:		0.02		Coefficient of innovation (i.e.,external influence)				0		1.09		1.00		1.00		0.127		0.016		0.176								p:		0.008000000		Coefficient of innovation (i.e.,external influence)				0		1.09		1.00		1.00		0.127		0.016		0.168

		0.700		q:		0.400		Coefficient of imitation (i.e., internal influence)				1		1.07		1.10		1.00		0.176		0.031		0.235								q:		0.400000000		Coefficient of imitation (i.e., internal influence)				1		1.07		1.00		1.00		0.168		0.028		0.215

		0.650		 M:		0.60		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.05		1.20		1.10		0.235		0.055		0.303								 M:		0.50		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.05		1.00		1.00		0.215		0.046		0.266

		0.310		N0:		0.127		Percentage of energy-efficient products sold at time 0.				3		1.03		1.30		1.20		0.303		0.092		0.377								N0:		0.13		Percentage of energy-efficient products sold at time 0.				3		1.03		1.00		1.00		0.266		0.071		0.317

		1.100		P0:		1.09		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.01		1.40		1.30		0.377		0.142		0.452								P0:		1.09		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.01		1.00		1.00		0.317		0.101		0.365

		0.100		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.50		1.40		0.452		0.205		0.525								e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.00		1.00		0.365		0.133		0.406

		0.010		r:		0.02		Assumed annual change in P				6		1.00		1.60		1.50		0.525		0.276		0.592								r:		0.010		Assumed annual change in P				6		1.00		1.00		1.00		0.406		0.165		0.437

		1.000		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.70		1.60		0.592		0.350		0.650								A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.00		1.00		0.437		0.191		0.460

		0.425		f:		0.28267		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.80		1.70		0.650		0.423		0.700								f:		0.282667		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.00		1.00		0.460		0.211		0.475

		0.060		v:		0.10		Assumed annual change in A				9		1.00		1.90		1.80		0.700		0.489		0.741								v:		0.00		Assumed annual change in A				9		1.00		1.00		1.00		0.475		0.225		0.485

		1.000		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		2.00		1.90		0.741		0.549		0.776								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.00		1.00		0.485		0.235		0.491

		0.210		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		2.00		1.90		0.776		0.603		0.799								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.00		1.00		0.491		0.241		0.494

		0.06		w:		0.1		Assumed annual change in B				12		1.00		2.00		1.90		0.799		0.639		0.814								w:		0.00		Assumed annual change in B				12		1.00		1.00		1.00		0.494		0.244		0.497

												13		1.00		2.00		1.90		0.814		0.662		0.823																13		1.00		1.00		1.00		0.497		0.247		0.498

												14		1.00		2.00		1.90		0.823		0.677		0.828																14		1.00		1.00		1.00		0.498		0.248		0.499

												15		1.00		2.00		1.90		0.828		0.685		0.831																15		1.00		1.00		1.00		0.499		0.249		0.499

												16		1.00		2.00		1.90		0.831		0.690		0.833																16		1.00		1.00		1.00		0.499		0.249		0.500

												17		1.00		2.00		1.90		0.833		0.693		0.834																17		1.00		1.00		1.00		0.500		0.250		0.500

												18		1.00		2.00		1.90		0.834		0.695		0.834																18		1.00		1.00		1.00		0.500		0.250		0.500

												19		1.00		2.00		1.90		0.834		0.696		0.835																19		1.00		1.00		1.00		0.500		0.250		0.500

												  

																		 

																		 

																		 

																		 

																		 















						Total Program Qualifying and Non-Qualifying Units Sold								 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		PG&E HH Forecast		Annual NTGR		All PQ Gross		Total Units		% Change in Gross Qualified Products																												Year		Cumulative P net		Cumulative  NP Net		Total				Year		Cumulative P  gross		Cumulative  NP Gross		Total

						2016		66,457		0.009		570		93,418		11,717		54,740		66,457		5,279,477		0.05		20,925		120,284		35%																												1		570		179		749				1		11,717		9,208		20,925

						2017		67,299		0.020		1,376		225,527		15,832		51,467		67,299		5,345,976		0.09		27,999		121,807		30%																												2		1,946		639		2,585				2		27,549		21,375		48,924

						2018		68,155		0.037		2,526		414,032		20,649		47,506		68,155		5,413,653		0.12		36,220		123,357		26%																												3		4,472		1,539		6,011				3		48,198		36,947		85,145

						2019		69,026		0.059		4,090		670,276		26,000		43,026		69,026		5,482,523		0.16		45,293		124,934		22%																												4		8,562		3,102		11,663				4		74,198		56,240		130,438

						2020		69,913		0.087		6,090		998,070		31,622		38,291		69,913		5,552,617		0.19		54,748		126,539		18%																												5		14,651		5,582		20,234				5		105,820		79,366		185,186

						2021		70,794		0.120		8,470		1,388,173		37,188		33,606		70,794		5,623,962		0.23		64,016		128,134		14%																												6		23,121		9,201		32,321				6		143,008		106,194		249,202

						2022		71,686		0.155		11,103		1,819,714		42,432		29,254		71,686		5,722,944		0.26		72,644		129,748		11%																												7		34,223		14,097		48,320				7		185,440		136,407		321,846

						2023		72,589		0.191		13,830		2,266,797		47,189		25,400		72,589		5,823,668		0.29		80,371		131,383		9%																												8		48,054		20,316		68,369				8		232,628		169,589		402,217

						2024		73,504		0.225		16,521		2,707,710		51,416		22,088		73,504		5,926,164		0.32		87,147		133,038		7%																												9		64,574		27,826		92,400				9		284,045		205,320		489,364

						2025		74,430		0.257		19,096		3,129,892		55,161		19,269		74,430		6,030,465		0.35		93,077		134,715		6%																												10		83,671		36,559		120,230				10		339,205		243,236		582,441

						2026		75,368		0.286		21,534

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.		3,529,484		58,514		16,854		75,368		6,030,465		1.00		98,333		136,412		18%

Rick Ridge: Rick Ridge:
CAGR		

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.																																														11		105,205		46,444		151,649				11		397,719		283,055		680,774

						2027		76,317		0.305		23,278		3,815,345		61,010		15,308		76,317		6,030,465		1.00		102,267		138,131																														12		128,483		57,151		185,634				12		458,729		324,312		783,041

						2028		77,279		0.317		24,510		4,017,270		62,892		14,387		77,279		6,030,465		1.00		105,263		139,871																														13		152,994		68,441		221,435				13		521,621		366,682		888,303

						2029		78,253		0.325		25,398		4,162,745		64,369		13,884		78,253		6,030,465		1.00		107,642		141,634																														14		178,392		80,153		258,545				14		585,990		409,955		995,945

						2030		79,239		0.329		26,068		4,272,468		65,593		13,645		79,239		6,030,465		1.00		109,636		143,418																														15		204,460		92,185		296,644				15		651,583		453,998		1,105,581

						Total		1,090,310		 		204,460				651,583		438,726		1,090,310						1,105,581		1,973,404

						CAGR (assumes 1.26% replacement and .5% new purchases)		1.76%		0.405		0.421				0.188		 								Overall target:		56%

																																																										NTGR		0.46

																		 

						First-Year Annual kWh		EUL		Discount
Rate

						163.90		12		7.99%



												 				 



						Gross Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		1,920,447		1,920,447		1,920,447		1,920,447		1,920,447		1,920,447		1,920,447		1,920,447		1,920,447		1,920,447		1,920,447		1,920,447		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				2,594,865		2,594,865		2,594,865		2,594,865		2,594,865		2,594,865		2,594,865		2,594,865		2,594,865		2,594,865		2,594,865		2,594,865		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						3,384,361		3,384,361		3,384,361		3,384,361		3,384,361		3,384,361		3,384,361		3,384,361		3,384,361		3,384,361		3,384,361		3,384,361		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								4,261,394		4,261,394		4,261,394		4,261,394		4,261,394		4,261,394		4,261,394		4,261,394		4,261,394		4,261,394		4,261,394		4,261,394		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										5,182,814		5,182,814		5,182,814		5,182,814		5,182,814		5,182,814		5,182,814		5,182,814		5,182,814		5,182,814		5,182,814		5,182,814		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												6,095,125		6,095,125		6,095,125		6,095,125		6,095,125		6,095,125		6,095,125		6,095,125		6,095,125		6,095,125		6,095,125		6,095,125		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														6,954,552		6,954,552		6,954,552		6,954,552		6,954,552		6,954,552		6,954,552		6,954,552		6,954,552		6,954,552		6,954,552		6,954,552		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																7,734,251		7,734,251		7,734,251		7,734,251		7,734,251		7,734,251		7,734,251		7,734,251		7,734,251		7,734,251		7,734,251		7,734,251		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		8,427,104		8,427,104		8,427,104		8,427,104		8,427,104		8,427,104		8,427,104		8,427,104		8,427,104		8,427,104		8,427,104		8,427,104		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				9,040,824		9,040,824		9,040,824		9,040,824		9,040,824		9,040,824		9,040,824		9,040,824		9,040,824		9,040,824		9,040,824		9,040,824		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						9,590,453		9,590,453		9,590,453		9,590,453		9,590,453		9,590,453		9,590,453		9,590,453		9,590,453		9,590,453		9,590,453		9,590,453		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								9,999,496		9,999,496		9,999,496		9,999,496		9,999,496		9,999,496		9,999,496		9,999,496		9,999,496		9,999,496		9,999,496		9,999,496		- 0		- 0		- 0		- 0		- 0		- 0

						13																										10,307,971		10,307,971		10,307,971		10,307,971		10,307,971		10,307,971		10,307,971		10,307,971		10,307,971		10,307,971		10,307,971		10,307,971		- 0		- 0		- 0		- 0		- 0

						14																												10,550,079		10,550,079		10,550,079		10,550,079		10,550,079		10,550,079		10,550,079		10,550,079		10,550,079		10,550,079		10,550,079		10,550,079		- 0		- 0		- 0		- 0

						15																														10,750,770		10,750,770		10,750,770		10,750,770		10,750,770		10,750,770		10,750,770		10,750,770		10,750,770		10,750,770		10,750,770		10,750,770		- 0		- 0		- 0

						Total Gross kWh		1,920,447		4,515,312		7,899,674		12,161,068		17,343,882		23,439,007		30,393,559		38,127,810		46,554,914		55,595,737		65,186,191		75,185,687		83,573,211		91,528,424		98,894,832		94,633,438		89,450,624		83,355,499		76,400,947		68,666,696		60,239,593		51,198,769		41,608,316		31,608,819		21,300,848		10,750,770		- 0		- 0		- 0

						Monetized Gross kWh		259,511		639,872		1,154,926		1,832,871		2,767,982		3,854,073		5,145,679		6,661,904		8,338,043		10,311,028		12,506,916		14,907,563		17,103,393		19,327,413		21,544,123		21,103,234		20,420,104		19,473,726		18,262,236		16,772,096		15,032,943		13,048,076		10,603,936		8,055,551		5,428,550		2,739,848		- 0		- 0		- 0

						NPV Gross kWh		87,980,319



						10-Year Program Gross kWh		1,920,447		4,515,312		7,899,674		12,161,068		17,343,882		23,439,007		30,393,559		38,127,810		46,554,914		55,595,737		55,595,737		55,595,737		53,675,290		51,080,425		47,696,064		43,434,670		38,251,855		32,156,730		25,202,178		17,467,927		9,040,824		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10-Year Monitized Gross kWh		259,511		639,872		1,154,926		1,832,871		2,767,982		3,854,073		5,145,679		6,661,904		8,338,043		10,311,028		10,666,848		11,023,335		10,984,735		10,786,294		10,390,531		9,685,921		8,732,269		7,512,538		6,024,115		4,266,606		2,256,160		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						NPV 10-Year Monitized Gross kWh		52,735,639







						Net Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		93,418		93,418		93,418		93,418		93,418		93,418		93,418		93,418		93,418		93,418		93,418		93,418		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				225,527		225,527		225,527		225,527		225,527		225,527		225,527		225,527		225,527		225,527		225,527		225,527		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						414,032		414,032		414,032		414,032		414,032		414,032		414,032		414,032		414,032		414,032		414,032		414,032		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								670,276		670,276		670,276		670,276		670,276		670,276		670,276		670,276		670,276		670,276		670,276		670,276		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										998,070		998,070		998,070		998,070		998,070		998,070		998,070		998,070		998,070		998,070		998,070		998,070		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												1,388,173		1,388,173		1,388,173		1,388,173		1,388,173		1,388,173		1,388,173		1,388,173		1,388,173		1,388,173		1,388,173		1,388,173		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														1,819,714		1,819,714		1,819,714		1,819,714		1,819,714		1,819,714		1,819,714		1,819,714		1,819,714		1,819,714		1,819,714		1,819,714		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																2,266,797		2,266,797		2,266,797		2,266,797		2,266,797		2,266,797		2,266,797		2,266,797		2,266,797		2,266,797		2,266,797		2,266,797		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		2,707,710		2,707,710		2,707,710		2,707,710		2,707,710		2,707,710		2,707,710		2,707,710		2,707,710		2,707,710		2,707,710		2,707,710		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				3,129,892		3,129,892		3,129,892		3,129,892		3,129,892		3,129,892		3,129,892		3,129,892		3,129,892		3,129,892		3,129,892		3,129,892		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						3,529,484		3,529,484		3,529,484		3,529,484		3,529,484		3,529,484		3,529,484		3,529,484		3,529,484		3,529,484		3,529,484		3,529,484		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								3,815,345		3,815,345		3,815,345		3,815,345		3,815,345		3,815,345		3,815,345		3,815,345		3,815,345		3,815,345		3,815,345		3,815,345		- 0		- 0		- 0		- 0		- 0		- 0

						13																										4,017,270		4,017,270		4,017,270		4,017,270		4,017,270		4,017,270		4,017,270		4,017,270		4,017,270		4,017,270		4,017,270		4,017,270		- 0		- 0		- 0		- 0		- 0

						14																												4,162,745		4,162,745		4,162,745		4,162,745		4,162,745		4,162,745		4,162,745		4,162,745		4,162,745		4,162,745		4,162,745		4,162,745		- 0		- 0		- 0		- 0

						15																														4,272,468		4,272,468		4,272,468		4,272,468		4,272,468		4,272,468		4,272,468		4,272,468		4,272,468		4,272,468		4,272,468		4,272,468		- 0		- 0		- 0

						Total Net kWh		93,418		318,945		732,977		1,403,253		2,401,323		3,789,496		5,609,210		7,876,007		10,583,717		13,713,609		17,243,093		21,058,438		24,982,289		28,919,507		32,777,943		32,107,667		31,109,597		29,721,424		27,901,710		25,634,914		22,927,203		19,797,311		16,267,828		12,452,483		8,435,213		4,272,468		- 0		- 0		- 0

						Monetized Net kWh		12,624		45,198		107,161		211,493		383,237		623,106		949,648		1,376,140		1,895,557		2,543,386		3,308,337		4,175,396		5,112,666		6,106,729		7,140,636		7,160,002		7,101,809		6,943,595		6,669,389		6,261,423		5,721,542		5,045,372		4,145,878		3,173,532		2,149,726		1,088,844		- 0		- 0		- 0

						NPV Net kWh		26,060,120



						Residential Avoided Costs		$   0.135		$   0.142		$   0.146		$   0.151		$   0.160		$   0.164		$   0.169		$   0.175		$   0.179		$   0.185		$   0.192		$   0.198		$   0.205		$   0.211		$   0.218		$   0.223		$   0.228		$   0.234		$   0.239		$   0.244		$   0.250		$   0.255		$   0.255		$   0.255		$   0.255		$   0.255		$   0.255		$   0.255		$   0.255





						Total Gross Program Sales		11,717		15,832		20,649		26,000		31,622		37,188		42,432		47,189		51,416		55,161

						Total Gross Market Sales		9,208		12,167		15,572		19,293		23,126		26,828		30,213		33,182		35,731		37,916

						Overall Gross Sales		20,925		27,999		36,220		45,293		54,748		64,016		72,644		80,371		87,147		93,077

												 

						NTGR Calculations

						Parameter		Results

						NTGR (i.e., 1-FR)		0.4942

						MEA_NTGR = Core_NTGR + ME_Rate		0.715		 

						ME_Rate		0.2213		 

						NTGR (kWh)				 

						NPV All Net Benefits		37,730,013		 

						NPV Gross Program Benefits		52,735,639		Checks

						Final NTGR_A_Benefits		0.715		$   37,730,013						 

						NPV All Net Benefits		37,730,013				 

						NPV Gross All Benefits		149,752,836				 

						Final NTGR_B_Benefits		0.25		$   37,730,013

												 

						Net Lifecycle Energy Benefits: Participating Retailers		340,905,741				 

						Net Lifecycle Energy Benefits: Nonparticipating Retailers		153,089,159

						Total Net Lifecycle Benefits		493,994,900







0.17631129998416592	0.23524976829836722	0.30297100375861324	0.37666803793949882	0.45230154976754927	0.52529963098270072	0.59191010979970948	0.650080126689213	0.69950217768873579	0.74110681042988302	0.77637942011994965	0.79942012747668889	0.81382724312044652	0.82257746898036155	0.82779490947322376	0.83087097608495197	0.83267232622795218	0.83372299219436941	0.83433437459409332	0.83468965126757821	

Store Share





0.16773479970909203	0.21480358039445438	0.26590651028399687	0.31742181036937156	0.36520045791031297	0.40566193784483379	0.43703213122718787	0.4595510596882631	0.47474533391757767	0.48453899915205823	0.49065585346024243	0.4943984147888183	0.4966587593494779	0.49801305442362309	0.49882056985660606	0.49930066451074018	0.49958560213425685	0.49975453908300715	0.49985463893629067	0.49991392934641288	





0.17631129998416592	0.23524976829836722	0.30297100375861324	0.37666803793949882	0.45230154976754927	0.52529963098270072	0.59191010979970948	0.650080126689213	0.69950217768873579	0.74110681042988302	0.77637942011994965	0.79942012747668889	0.81382724312044652	0.82257746898036155	0.82779490947322376	0.16773479970909203	0.21480358039445438	0.26590651028399687	0.31742181036937156	0.36520045791031297	0.40566193784483379	0.43703213122718787	0.4595510596882631	0.47474533391757767	0.48453899915205823	0.49065585346024243	0.4943984147888183	0.4966587593494779	0.49801305442362309	0.49882056985660606	Years



Retailer Share





Cumulative P net	569.97178677389195	1945.9736161733094	4472.0982852078541	8561.6402505253409	14651.148526538916	23120.781274641493	34223.367218838684	48053.732027883809	64574.234140387263	83670.586102177826	105204.95888800356	128483.45086728057	152993.94328478992	178392.02026219945	204459.5501523905	Cumulative  NP Net	179.01324758080929	639.35778972995615	1538.5087043247811	3101.8205848569764	5582.3907851669683	9200.5234234488307	14096.605701023189	20315.696564696165	27825.952322277939	36559.228221676516	46443.704483732676	57150.812188736185	68441.0217863086	80153.237657340156	92184.57380161967	







With



Bass Fcst ElectricDryers Market

		Extended Generalized Bass Model: Nonparticipating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Nonparticipating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 																Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 

														0.98		0.05		0.05																								0.9900		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt								Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.005		p:		0.01		Coefficient of innovation (i.e.,external influence)				0		1.09		1.00		1.00		0.127		0.016		0.171								p:		0.008		Coefficient of innovation (i.e.,external influence)				0		1.09		1.00		1.00		0.127		0.016		0.168

		0.6		q:		0.4		Coefficient of imitation (i.e., internal influence)				1		1.07		1.00		1.00		0.171		0.029		0.223								q:		0.400		Coefficient of imitation (i.e., internal influence)				1		1.08		1.00		1.00		0.168		0.028		0.215

		0.56		 M:		0.58		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.05		1.05		1.00		0.223		0.050		0.282								 M:		0.50		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.07		1.00		1.00		0.215		0.046		0.266

		0.31		N0:		0.13		Percentage of energy-efficient products sold at time 0.				3		1.03		1.10		1.05		0.282		0.080		0.345								N0:		0.13		Percentage of energy-efficient products sold at time 0.				3		1.06		1.00		1.00		0.266		0.071		0.317

		1.1		P0:		1.09		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.01		1.15		1.10		0.345		0.119		0.408								P0:		1.09		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.05		1.00		1.00		0.317		0.101		0.365

		0.1		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.20		1.15		0.408		0.167		0.468								e:		0.1		Coefficient of sensitivity (elasticity) for price term				5		1.04		1.00		1.00		0.365		0.133		0.405

		0.01		r:		0.02		Assumed annual change in P				6		1.00		1.25		1.20		0.468		0.219		0.520								r:		0.010		Assumed annual change in P				6		1.03		1.00		1.00		0.405		0.164		0.436

		1		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.30		1.25		0.520		0.271		0.564								A0:		1.0		Ratio of advertising expenditure with the program to without the program at time 0				7		1.02		1.00		1.00		0.436		0.190		0.459

		0.425		f:		0.282667		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.35		1.30		0.564		0.319		0.600								f:		0.2826667		Coefficient of sensitivity (elasticity) for advertising				8		1.01		1.00		1.00		0.459		0.210		0.474

		0.01		v:		0.05		Assumed annual change in A				9		1.00		1.40		1.35		0.600		0.360		0.629								v:		0.00		Assumed annual change in A				9		1.00		1.00		1.00		0.474		0.225		0.484

		1		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.45		1.40		0.629		0.396		0.652								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.00		1.00		0.484		0.234		0.490

		0.21		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.45		1.40		0.652		0.425		0.667								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.00		1.00		0.490		0.240		0.494

		0.01		w:		0.05		Assumed annual change in B				12		1.00		1.45		1.40		0.667		0.445		0.677								w:		0.00		Assumed annual change in B				12		1.00		1.00		1.00		0.494		0.244		0.497

												13		1.00		1.45		1.40		0.677		0.458		0.683																13		1.00		1.00		1.00		0.497		0.247		0.498

												14		1.00		1.45		1.40		0.683		0.466		0.686																14		1.00		1.00		1.00		0.498		0.248		0.499

												15		1.00		1.45		1.40		0.686		0.471		0.688																15		1.00		1.00		1.00		0.499		0.249		0.499

								 				16		1.00		1.45		1.40		0.688		0.474		0.690																16		1.00		1.00		1.00		0.499		0.249		0.500

												17		1.00		1.45		1.40		0.690		0.476		0.690																17		1.00		1.00		1.00		0.500		0.250		0.500

												18		1.00		1.45		1.40		0.690		0.477		0.691																18		1.00		1.00		1.00		0.500		0.250		0.500

												19		1.00		1.45		1.40		0.691		0.477		0.691																19		1.00		1.00		1.00		0.500		0.250		0.500

										 





						Total Program Qualifying and Non-Qualifying Units Sold								 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		Market-Level NTGR

						1		53,827		0.003		179		29,340.27		9,208		44,619		53,827		2%

						2		54,508		0.008		460		75,450.47		12,167		42,341		54,508		4%

						3		55,202		0.016		899		147,370.83		15,572		39,630		55,202		6%

						4		55,908		0.028		1,563		256,226.82		19,293		36,614		55,908		8%

						5		56,626		0.044		2,481		406,565.46		23,126		33,500		56,626		11%

						6		57,340		0.063		3,618		593,011.94		26,828		30,512		57,340		13%

						7		58,062		0.084		4,896		802,467.89		30,213		27,849		58,062		16%

						8		58,794		0.106		6,219		1,019,308.99		33,182		25,611		58,794		19%

						9		59,534		0.126		7,510		1,230,930.92		35,731		23,803		59,534		21%

						10		60,285		0.145		8,733		1,431,383.92		37,916		22,369		60,285		23%

						11		61,044		0.162		9,884		1,620,065.66		39,819		21,225		61,044		25%

						12		61,813		0.173		10,707		1,754,894.95		41,257		20,556		61,813		26%

						13		62,592		0.180		11,290		1,850,465.35		42,371		20,221		62,592		27%

						14		63,381		0.185		11,712		1,919,632.18		43,273		20,108		63,381		27%

						15		64,179		0.187		12,031		1,971,935.99		44,043		20,136		64,179		27%

						Total		883,095		 		92,185				453,998		429,097		883,095

						CAGR		3.00%								 

												 				 

						First-Year Annual kWh		EUL		Discount
Rate

						163.90		12		7.99%

						Gross Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		1,509,139.86		1,509,139.86		1,509,139.86		1,509,139.86		1,509,139.86		1,509,139.86		1,509,139.86		1,509,139.86		1,509,139.86		1,509,139.86		1,509,139.86		1,509,139.86		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				1,994,251.62		1,994,251.62		1,994,251.62		1,994,251.62		1,994,251.62		1,994,251.62		1,994,251.62		1,994,251.62		1,994,251.62		1,994,251.62		1,994,251.62		1,994,251.62		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						2,552,174.47		2,552,174.47		2,552,174.47		2,552,174.47		2,552,174.47		2,552,174.47		2,552,174.47		2,552,174.47		2,552,174.47		2,552,174.47		2,552,174.47		2,552,174.47		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								3,162,164.72		3,162,164.72		3,162,164.72		3,162,164.72		3,162,164.72		3,162,164.72		3,162,164.72		3,162,164.72		3,162,164.72		3,162,164.72		3,162,164.72		3,162,164.72		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										3,790,399.92		3,790,399.92		3,790,399.92		3,790,399.92		3,790,399.92		3,790,399.92		3,790,399.92		3,790,399.92		3,790,399.92		3,790,399.92		3,790,399.92		3,790,399.92		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												4,397,092.36		4,397,092.36		4,397,092.36		4,397,092.36		4,397,092.36		4,397,092.36		4,397,092.36		4,397,092.36		4,397,092.36		4,397,092.36		4,397,092.36		4,397,092.36		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														4,951,836.57		4,951,836.57		4,951,836.57		4,951,836.57		4,951,836.57		4,951,836.57		4,951,836.57		4,951,836.57		4,951,836.57		4,951,836.57		4,951,836.57		4,951,836.57		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																5,438,550.95		5,438,550.95		5,438,550.95		5,438,550.95		5,438,550.95		5,438,550.95		5,438,550.95		5,438,550.95		5,438,550.95		5,438,550.95		5,438,550.95		5,438,550.95		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		5,856,306.86		5,856,306.86		5,856,306.86		5,856,306.86		5,856,306.86		5,856,306.86		5,856,306.86		5,856,306.86		5,856,306.86		5,856,306.86		5,856,306.86		5,856,306.86		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				6,214,423.35		6,214,423.35		6,214,423.35		6,214,423.35		6,214,423.35		6,214,423.35		6,214,423.35		6,214,423.35		6,214,423.35		6,214,423.35		6,214,423.35		6,214,423.35		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						6,526,320.70		6,526,320.70		6,526,320.70		6,526,320.70		6,526,320.70		6,526,320.70		6,526,320.70		6,526,320.70		6,526,320.70		6,526,320.70		6,526,320.70		6,526,320.70		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								6,762,006.93		6,762,006.93		6,762,006.93		6,762,006.93		6,762,006.93		6,762,006.93		6,762,006.93		6,762,006.93		6,762,006.93		6,762,006.93		6,762,006.93		6,762,006.93		- 0		- 0		- 0		- 0		- 0		- 0

						13																										6,944,555.66		6,944,555.66		6,944,555.66		6,944,555.66		6,944,555.66		6,944,555.66		6,944,555.66		6,944,555.66		6,944,555.66		6,944,555.66		6,944,555.66		6,944,555.66		- 0		- 0		- 0		- 0		- 0

						14																												7,092,406.71		7,092,406.71		7,092,406.71		7,092,406.71		7,092,406.71		7,092,406.71		7,092,406.71		7,092,406.71		7,092,406.71		7,092,406.71		7,092,406.71		7,092,406.71		- 0		- 0		- 0		- 0

						15																														7,218,643.36		7,218,643.36		7,218,643.36		7,218,643.36		7,218,643.36		7,218,643.36		7,218,643.36		7,218,643.36		7,218,643.36		7,218,643.36		7,218,643.36		7,218,643.36		- 0		- 0		- 0

						Total Market Gross kWh		1,509,140		3,503,391		6,055,566		9,217,731		13,008,131		17,405,223		22,357,060		27,795,610		33,651,917		39,866,341		46,392,661		53,154,668		58,590,084		63,688,239		68,354,708		65,192,543		61,402,143		57,005,051		52,053,215		46,614,664		40,758,357		34,543,933		28,017,613		21,255,606		14,311,050		7,218,643		- 0		- 0		- 0

						Total Market Monetized Gross		203,931		496,471		885,319		1,389,262		2,076,022		2,861,938		3,785,086		4,856,605		6,027,100		7,393,785		8,901,105		10,539,328		11,990,555		13,448,597		14,890,993		14,537,921		14,017,098		13,317,666		12,442,360		11,385,805		10,171,351		8,803,568		7,140,327		5,417,020		3,647,191		1,839,681		- 0		- 0		- 0

						NPV Market Monetized Gross		$61,772,516.62







						Net Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		29,340.27		29,340.27		29,340.27		29,340.27		29,340.27		29,340.27		29,340.27		29,340.27		29,340.27		29,340.27		29,340.27		29,340.27		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				75,450.47		75,450.47		75,450.47		75,450.47		75,450.47		75,450.47		75,450.47		75,450.47		75,450.47		75,450.47		75,450.47		75,450.47		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						147,370.83		147,370.83		147,370.83		147,370.83		147,370.83		147,370.83		147,370.83		147,370.83		147,370.83		147,370.83		147,370.83		147,370.83		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								256,226.82		256,226.82		256,226.82		256,226.82		256,226.82		256,226.82		256,226.82		256,226.82		256,226.82		256,226.82		256,226.82		256,226.82		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										406,565.46		406,565.46		406,565.46		406,565.46		406,565.46		406,565.46		406,565.46		406,565.46		406,565.46		406,565.46		406,565.46		406,565.46		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												593,011.94		593,011.94		593,011.94		593,011.94		593,011.94		593,011.94		593,011.94		593,011.94		593,011.94		593,011.94		593,011.94		593,011.94		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														802,467.89		802,467.89		802,467.89		802,467.89		802,467.89		802,467.89		802,467.89		802,467.89		802,467.89		802,467.89		802,467.89		802,467.89		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																1,019,308.99		1,019,308.99		1,019,308.99		1,019,308.99		1,019,308.99		1,019,308.99		1,019,308.99		1,019,308.99		1,019,308.99		1,019,308.99		1,019,308.99		1,019,308.99		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		1,230,930.92		1,230,930.92		1,230,930.92		1,230,930.92		1,230,930.92		1,230,930.92		1,230,930.92		1,230,930.92		1,230,930.92		1,230,930.92		1,230,930.92		1,230,930.92		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				1,431,383.92		1,431,383.92		1,431,383.92		1,431,383.92		1,431,383.92		1,431,383.92		1,431,383.92		1,431,383.92		1,431,383.92		1,431,383.92		1,431,383.92		1,431,383.92		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						1,620,065.66		1,620,065.66		1,620,065.66		1,620,065.66		1,620,065.66		1,620,065.66		1,620,065.66		1,620,065.66		1,620,065.66		1,620,065.66		1,620,065.66		1,620,065.66		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								1,754,894.95		1,754,894.95		1,754,894.95		1,754,894.95		1,754,894.95		1,754,894.95		1,754,894.95		1,754,894.95		1,754,894.95		1,754,894.95		1,754,894.95		1,754,894.95		- 0		- 0		- 0		- 0		- 0		- 0

						13																										1,850,465.35		1,850,465.35		1,850,465.35		1,850,465.35		1,850,465.35		1,850,465.35		1,850,465.35		1,850,465.35		1,850,465.35		1,850,465.35		1,850,465.35		1,850,465.35		- 0		- 0		- 0		- 0		- 0

						14																												1,919,632.18		1,919,632.18		1,919,632.18		1,919,632.18		1,919,632.18		1,919,632.18		1,919,632.18		1,919,632.18		1,919,632.18		1,919,632.18		1,919,632.18		1,919,632.18		- 0		- 0		- 0		- 0

						15																														1,971,935.99		1,971,935.99		1,971,935.99		1,971,935.99		1,971,935.99		1,971,935.99		1,971,935.99		1,971,935.99		1,971,935.99		1,971,935.99		1,971,935.99		1,971,935.99		- 0		- 0		- 0

						Total Net		29,340		104,791		252,162		508,388		914,954		1,507,966		2,310,434		3,329,743		4,560,674		5,992,058		7,612,123		9,367,018		11,188,143		13,032,325		14,856,890		14,600,663		14,194,098		13,601,086		12,798,618		11,779,309		10,548,378		9,116,994		7,496,928		5,742,034		3,891,568		1,971,936		- 0		- 0		- 0

						Monetized Net		3,965		14,850		36,866		76,622		146,021		247,955		391,160		581,791		816,822		1,111,313		1,460,496		1,857,261		2,289,672		2,751,944		3,236,556		3,255,944		3,240,279		3,177,521		3,059,273		2,877,140		2,632,375		2,323,478		1,910,602		1,463,365		991,771		502,551		- 0		- 0		- 0

						NPV Net		11,669,893

						 		 

						Residential Avoided Costs		$   0.135		$   0.142		$   0.146		$   0.151		$   0.160		$   0.164		$   0.169		$   0.175		$   0.179		$   0.185		$   0.192		$   0.198		$   0.205		$   0.211		$   0.218		$   0.223		$   0.228		$   0.234		$   0.239		$   0.244		$   0.250		$   0.255		$   0.255		$   0.255		$   0.255		$   0.255		$   0.255		$   0.255		$   0.255







0.17106050986375326	0.22322190689584193	0.2820831692429836	0.34509132869595505	0.40840394906316096	0.46787793402233874	0.52034975585341159	0.56438352916064249	0.60017379790013636	0.62894999636722093	0.65229758630314127	0.66744433098550515	0.67693345432240282	0.68274294810152159	0.68624825592965222	0.68834438378593599	0.68959104780130187	0.69033008548748076	0.69076734706379406	0.69102576117901537	





0.16773479970909203	0.2147765343316132	0.26579477179400396	0.31712894828233024	0.36459776997213006	0.40477778092863137	0.43602468523840232	0.45860513121693369	0.47402390476951684	0.48408234560481539	0.490374051220895	0.49422731121085139	0.49655590908813885	0.49795160877041078	0.49878399566677956	0.49927894250150273	0.49957271802175668	0.4997469030129687	0.49985011533720958	0.49991125030729833	





0.17106050986375326	0.22322190689584193	0.2820831692429836	0.34509132869595505	0.40840394906316096	0.46787793402233874	0.52034975585341159	0.56438352916064249	0.60017379790013636	0.62894999636722093	0.65229758630314127	0.66744433098550515	0.67693345432240282	0.68274294810152159	0.68624825592965222	0.68834438378593599	0.68959104780130187	0.69033008548748076	0.69076734706379406	0.69102576117901537	0.16773479970909203	0.2147765343316132	0.26579477179400396	0.31712894828233024	0.36459776997213006	0.40477778092863137	0.43602468523840232	0.45860513121693369	0.47402390476951684	0.48408234560481539	0.490374051220895	0.49422731121085139	0.49655590908813885	0.49795160877041078	0.49878399566677956	0.49927894250150273	0.49957271802175668	0.4997469030129687	0.49985011533720958	0.49991125030729833	







Market Potential





				Household Forecast								Electric Clothes Dryers

				Year		HH Forecast						Year		Dryer Household Saturation		HH		PG&E HH Population Allocated to Participating Stores		Remaining PG&E Population		% Purchased in Participating Retailers Each Year Based On EUL=12 years		% Purchased in Non-Participating Retailers Each Year Based On EUL=12 years		Maximum Annual Potential (kWh)		Maximum Lifecycle Potential (kWh)

														0.00%

Rick Ridge: Rick Ridge:
Assumed annual growth in penetration				55%		45%		12		12

				2005		4,675,276						2005				- 0		- 0		- 0		- 0		- 0

				2006		4,743,642						2006				- 0		- 0		- 0		- 0		- 0

				2007		4,801,043						2007				- 0		- 0		- 0		- 0		- 0

				2008		4,844,177						2008				- 0		- 0		- 0		- 0		- 0

				2009		4,902,717						2009				- 0		- 0		- 0		- 0		- 0

				2010		4,963,789						2010				- 0		- 0		- 0		- 0		- 0

				2011		5,024,762						2011				- 0		- 0		- 0		- 0		- 0

				2012		5,086,797						2012		0.270		1,373,435		758,825		614,610		63,235		51,217

				2013		5,149,913						2013		0.270		1,390,477		768,241		622,236		64,020		51,853

				2014		5,214,132						2014		0.270		1,407,816		777,821		629,995		64,818		52,500

				2015		5,279,477						2015		0.270		1,425,459		787,569		637,890		65,631		53,158		19,469,391		233,632,696

				2016		5,345,976						2016		0.270		1,443,414		797,489		645,925		66,457		53,827		19,714,623		236,575,476

				2017		5,413,653						2017		0.270		1,461,686		807,584		654,102		67,299		54,508		19,964,199		239,570,386

				2018		5,482,523						2018		0.270		1,480,281		817,858		662,423		68,155		55,202		20,218,174		242,618,090

				2019		5,552,617						2019		0.270		1,499,207		828,314		670,892		69,026		55,908		20,476,663		245,719,960

				2020		5,623,962						2020		0.270		1,518,470		838,957		679,512		69,913		56,626		20,739,766		248,877,190

				2021		5,694,824						2021		0.270		1,537,602		849,528		688,074		70,794		57,340		21,001,087		252,013,043

				2022		5,766,579						2022		0.270		1,556,976		860,232		696,744		71,686		58,062		21,265,701		255,188,407

				2023		5,839,238						2023		0.270		1,576,594		871,071		705,523		72,589		58,794		21,533,648		258,403,781

				2024		5,912,812						2024		0.270		1,596,459		882,047		714,413		73,504		59,534		21,804,972		261,659,669

				2025		5,987,313						2025		0.270		1,616,575		893,160		723,414		74,430		60,285		22,079,715		264,956,581

				2026		6,062,754						2026		0.270		1,636,943		904,414		732,529		75,368		61,044		22,357,919		268,295,034

				2027		6,139,144						2027		0.270		1,657,569		915,810		741,759		76,317		61,813		22,639,629		271,675,551

				2028		6,216,497						2028		0.270		1,678,454		927,349		751,105		77,279		62,592		22,924,889		275,098,663

				2029		6,294,825						2029		0.270		1,699,603		939,034		760,569		78,253		63,381		23,213,742		278,564,906

				2030		6,374,140						2030		0.270		1,721,018		950,866		770,152		79,239		64,179		23,506,235		282,074,824

														 										Maximum		319,404,119		3,832,849,434







Key Parameters

		Key Parameters																																																						 



		Key Metrics		Electric Clothes Dryers

		Est. kwh Savings* (Source: Energy Star) based on Energy Consumption)

Rick Ridge: Rick Ridge:
* Clothes dryer UES will be 162 kWh/yr since we assume that it’s unlikely that we’ll be incenting many, if any, compact dryers.		163.90																																																						Tier 1 (Low)												Tier 2 (Med.)						Tier 3 (High)

		Est. Peak kw Reduction* (Source: Energy Star) based on Energy Consumption)		0.08								Without																																												Product		Current Penetration		National Energy Star Share		Product Sales/Yr. in PG&E (2014)		PG&E Participating Retailer Share of Sales/Yr. (2014)		PG&E Non-Participating Store Shares (2014)		Energy Star Share of Participating Retailer Share (2014)		Current Penetration		Energy Star Share of Participating Retailer Share (2014)		Energy Star Share of Non-Participating Retailer Share (2014)		Current Penetration		Energy Star Share of Participating Retailer Share (2014)		Energy Star Share of Non-Participating Retailer Share (2014)										Key Metrics		Sound Bars (ENERGY STAR +50%)

		Est. Therm Savings* (Source: Energy Star) based on Energy Consumption)		-1.90								p		q		P		e		A		f		B		g		M																												Dryers - ES V1 

Rick Ridge: Rick Ridge:
Only electric: Navitas.		27%		25%

Rick Ridge: Rick Ridge:
Was 50% before new specification in 2015. After new specification, it is expected to be 25% (Navitas 11-19-2014).		117,318		64,818		52,500		16,204.60		0.08		5,185		4,200		0.02		1,296.37		1,049.99										Est. kwh Savings* (Source: Energy Star) based on Energy Consumption)		53.6

		ENERGY STAR EUL (years)		12.00				Air Cleaner		Participating Retailer		0.000000044		0.5701		1.56		0.1		1		0.2826666667		1		0.21		0.65																												Air Cleaners 		30%		9%		ERROR:#REF!		46,257		39,404		4,163.11		0.10		4,626		3,940		0.02		925.14		788.08										Est. Peak kw Reduction* (Source: Energy Star) based on Energy Consumption)		0.00065

		DEER EUL		n/a						Nonparticipating Retailer		0.000000044		0.5701		1.56		0.1		1		0.2826666667		1		0.21		0.65																												Sound Bars		ERROR:#REF!		15%

Rick Ridge: Rick Ridge:
Was 53% before new specification. After new specification, it is expected to be approximately 15% (the mid-point between Navitas range of 10-20%) 11-19-2014.		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.07		ERROR:#REF!		ERROR:#REF!		0.006		ERROR:#REF!		ERROR:#REF!										Est. Therm Savings* (Source: Energy Star) based on Energy Consumption)		n/a

		Market Share** of ENERGY STAR (Source: US EPA		13% in 2015				Home Audio		Participating Retailer		0.0014		0.4369		1		0.1		1		0.17		1		0.21		0.5																												HTIB		ERROR:#REF!		15%

Rick Ridge: Rick Ridge:
Is estimated tobe 3% but will be combined with sound bars as a single unit with market share of 15%.		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		- 0		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!										ENERGY STAR EUL (years)		4

		Adjusted Market Share** of ENERGY STAR (Source: US EPA		0.13						Nonparticipating Retailer		0.0014		0.4369		1		0.1		1		0.17		1		0.21		0.5																												Freezers 		18%		25%

Rick Ridge: Rick Ridge:
Was 44% before new specification. After new specification, it is expected to be approximately 25%.		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.10		ERROR:#REF!		ERROR:#REF!		0.02		ERROR:#REF!		ERROR:#REF!										DEER EUL		n/a

		Initial Incentives Proposed ($)		50.00				Room Air Conditioners		Participating Retailer		0.000000044		0.5701		1		0.1		1		0.08042		1		0.21		0.5																												Room AC		21%		1%

Rick Ridge: Rick Ridge:
Was 58% before new specification. After new specification, it is expected to be approximately 0% (Energy Star estimate).		86,270		73,609		12,662		736		0.05		3,680		633		0.02		1,472.17		253.23										Market Share** of ENERGY STAR (Source: US EPA		35% in 2013

		Incremental Cost 		1.09						Nonparticipating Retailer		0.000000044		0.5701		1		0.1		1		0.08042		1		0.21		0.5																												Refrigerator		100%		25%

Rick Ridge: Rick Ridge:
Was 76% before new specification. After new specification, it is expected to be approximately 25%.		374,673		202,323		172,349		50,581		0.05		10,116		8,617		0.02		4,046.46		3,446.99										Adjusted Market Share** of ENERGY STAR (Source: US EPA		0.36

		Current Household Saturation		0.27

Rick Ridge: Rick Ridge:
Residential Solutions Workbook (2012 RASS/CLASS). 																																																				

Rick Ridge: Rick Ridge:
Only electric: Navitas.				

Rick Ridge: Rick Ridge:
Was 50% before new specification in 2015. After new specification, it is expected to be 25% (Navitas 11-19-2014).		

Rick Ridge: Rick Ridge:
* Clothes dryer UES will be 162 kWh/yr since we assume that it’s unlikely that we’ll be incenting many, if any, compact dryers.																																																										

Rick Ridge: Rick Ridge:
Was 53% before new specification. After new specification, it is expected to be approximately 15% (the mid-point between Navitas range of 10-20%) 11-19-2014.		

Rick Ridge: Rick Ridge:
Is estimated tobe 3% but will be combined with sound bars as a single unit with market share of 15%.		

Rick Ridge: Rick Ridge:
Was 44% before new specification. After new specification, it is expected to be approximately 25%.		

Rick Ridge: Rick Ridge:
Was 58% before new specification. After new specification, it is expected to be approximately 0% (Energy Star estimate).		

Rick Ridge: Rick Ridge:
Was 76% before new specification. After new specification, it is expected to be approximately 25%.		Freezer		Participating Retailer		0.000038		0.3813		1.1		0.1		1		0.08042		1		0.21		0.5																																																														Initial Incentives Proposed ($)		15

		Growth Rate		0.00						Nonparticipating Retailer		0.000038		0.3813		1.1		0.1		1		0.08042		1		0.21		0.5																																																														Incremental Cost 		1

		M 		0.50				Electric Clothes Dryer		Participating Retailer		0.008		0.4		1		0.1		1		0.2826666667		1		0.21		0.5

		p		0.0080						Nonparticipating Retailer		0.008		0.4		1		0.1		1		0.2826666667		1		0.21		0.5																																																														Current Household Saturation		0.134250533

		q		0.40000				Gas Clothes Dryer		Participating Retailer		0.0000014		0.4792		1		0.1		1		0.2826666667		1		0.21		0.5																																																														Growth Rate		0.005

		Advertising Elasticity		0.28						Nonparticipating Retailer		0.0000014		0.4792		1		0.1		1		0.2826666667		1		0.21		0.5																																																														p		0.0014

		Price Elasticity		0.10																																																																																						q		0.4369

		Assortment Elasticity		0.21																																																																																						Advertising Elasticity		0.17

		Load Shape		Clothes and Dish Washers																																																																																						Price Elasticity		0.1

		Retailer Share w/o Lowes & Costco		0.55																																																																																						Assortment Elasticity		0.21

																																																																																										Load Shape		Lighting

		Growth in Saturation (Source: Residential Solutions Workbook)



		Product Category		2000 RASS/CLASS		2003 RASS/CLASS		2005 RASS/CLASS		2009 RASS/CLASS		2012 RASS/CLASS		Other		Growth Rate

		Electric Clothes Dryers		29%		31%		33%		32%		27%				-0.38%





		 Final Store Market Share For All Retailers From Navitas

		Product		Costco		Home Depot		Sears		Kmart		Best Buy		Lowe’s		w/o Lowes & Costco		W/ Lowes & Costco

		Dryers - ES V1 		1%		20%		30%		0.30%		10%		15%		60%		76%



																																																																																										Retailer Share w/o Lowes & Costco		0.36



















																																 

																								 		 

																										 						 



																												 

																																				A		f		B		g		M

																																				1		0.2826666667		1		0.21		0.5

																																				1		0.2826666667		1		0.21		0.5





																																				A		f		B		g		M

																																				1		0.2826666667		1		0.21		0.5

																																				1		0.2826666667		1		0.21		0.5



																																				 



		Load Shapes

		Product Category		Load Shape

		Dryers

		Air Cleaners		Central Air Conditioning

		Sound Bars		Lighting

		HTIB		Lighting

		Freezers		Refrigerator/Freezer (Recycled/UnConditioned)







Avoided Costs

		$/kWh

		Product		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044		2045

		Electric Clothes Dryers		0.1253432889		0.1351303513		0.1417114874		0.146199239		0.1507162961		0.1595941577		0.1644298601		0.1693016103		0.174725594		0.1791012423		0.1854643591		0.191864502		0.1982766132		0.2046516171		0.2111629655		0.2178488225		0.2229997571		0.2282835328		0.2336225674		0.239031536		0.2442537144		0.2495525381		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619

		Air Cleaners 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014

		Sound Bars		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		HTIB		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		Freezers 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014





Parameter Summary

										Parameter		Description

										p=		Coefficient of innovation (i.e.,external influence)

										q=		Coefficient of imitation (i.e., internal influence)

										 M=		Total potential ratio of sales of energy-efficient products to total sales

										N0=		Percentage of energy-efficient products sold at time 0.

										P0=		Ratio of price for energy-efficient product to price for standard product at time 0

										e=		Coefficient of sensitivity (elasticity) for price term

										r=		Assumed annual change in P

										A0=		Ratio of advertising expenditure with the program to without the program at time 0

										f=		Coefficient of sensitivity (elasticity) for advertising

										v=		Assumed annual change in A

										B0=		Ratio of energy-efficient assortment with the program to without the program at time 0

										g=		Coefficient of sensitivity (elasticity) for assortment

										w=		Assumed rate of change in B

								Participating Retailers								Nonparticipating Retailers

								Parameter		With		Analog/Source				Parameter		With		Analog/Source

								p:		0.02		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.01		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0.4		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0.4		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.6		Program Design & Theory				 M:		0.58		Program Design & Theory

								N0:		0.127		US EPA				N0:		0.13		US EPA

								P0:		1.09		Assumed Incremental Cost				P0:		1.09		Assumed Incremental Cost

								e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.020		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.02		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		2.00		Program Design & Theory				A0:		1.45		Program Design & Theory

								f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		1.90		Program Design & Theory				B0:		1.40		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B

								Parameter		Without		Analog/Source				Parameter		Without		Analog/Source

								p:		0.008		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				p:		0.008		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								q:		0.4		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				q:		0.4		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								 M:		0.5		Program Design & Theory				 M:		0.5		Program Design & Theory

								N0:		0.127		US EPA				N0:		0.127		US EPA

								P0:		1.09		Assumed Incremental Cost				P0:		1.09		Assumed Incremental Cost

								e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement				r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement

								A0:		1.00		Program Design & Theory				A0:		1.00		Program Design & Theory

								f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380				f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380

								v:		0.00		Program Design & Theory				v:		0.00		Program Design & Theory

								B0:		1.00		Program Design & Theory				B0:		1.00		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.00		Assumed annual change in B				w:		0.00		Assumed annual change in B

												Delta Tables								Delta Tables

								Parameter		With		Source				Parameter		With		Source

								p:		0.012		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.002		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0		Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.1		Program Design & Theory				 M:		0.08		Program Design & Theory

								N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory				N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory

								P0:		0		Assumed Incremental Cost				P0:		0		Assumed Incremental Cost

								e:		0		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		1.00		Program Design & Theory				A0:		0.45		Program Design & Theory

								f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		0.90		Program Design & Theory				B0:		0.40		Program Design & Theory

								g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B





Household Forecast

				Form 2.2 - PG&E Planning Area: California Energy Demand 2010-2020 Staff Fofrecast: Planning Area Economic and Demographic Assumptions

				Year		Household Population		Households		Persons per Household		Real Personal Income (Millions 2007$)		Industrial Output (Millions 2000$)		Commercial Floorspace (MM Sqft.)

				1990		10,450,128		3,897,421		2.68		352,572		41,818		1,758

				1991		10,678,197		3,961,902		2.70		351,034		41,838		1,800

				1992		10,874,483		4,011,740		2.71		362,430		41,479		1,832

				1993		11,037,375		4,055,134		2.72		364,533		40,641		1,866

				1994		11,125,194		4,095,706		2.72		370,458		40,499		1,894

				1995		11,221,517		4,135,477		2.71		384,839		42,528		1,925

				1996		11,331,199		4,173,736		2.71		403,080		44,978		1,953

				1997		11,538,191		4,216,615		2.74		424,313		54,285		1,981

				1998		11,684,836		4,265,384		2.74		457,470		64,314		2,014

				1999		11,859,729		4,319,650		2.75		489,081		76,991		2,062

				2000		12,058,945		4,363,044		2.76		547,532		103,369		2,107

				2001		12,296,435		4,419,002		2.78		535,209		91,177		2,152

				2002		12,473,890		4,477,097		2.79		519,562		83,917		2,204

				2003		12,634,773		4,536,605		2.79		520,797		85,650		2,246

				2004		12,790,570		4,602,671		2.78		541,270		90,569		2,280

				2005		12,942,336		4,675,276		2.77		557,496		105,435		2,315

				2006		13,105,896		4,743,642		2.76		586,705		115,365		2,342

				2007		13,289,560		4,801,043		2.77		607,914		114,093		2,372

				2008		13,464,871		4,844,177		2.78		610,277		113,756		2,408

				2009		13,641,175		4,902,717		2.78		612,700		112,270		2,445

				2010		13,820,023		4,963,789		2.78		621,890		114,873		2,475

				2011		14,002,083		5,024,762		2.79		636,633		119,051		2,501

				2012		14,187,416		5,086,797		2.79		659,641		124,743		2,531

				2013		14,376,096		5,149,913		2.79		683,170		128,452		2,565

				2014		14,568,193		5,214,132		2.79		701,917		130,366		2,600

				2015		14,763,782		5,279,477		2.80		718,519		132,139		2,635

				2016		14,962,938		5,345,976		2.80		735,717		134,088		2,668

				2017		15,165,735		5,413,653		2.80		753,699		135,921		2,699

				2018		15,372,256		5,482,523		2.80		771,968		137,645		2,730

				2019		15,582,566		5,552,617		2.81		790,445		139,181		2,761

				2020		15,796,769		5,623,962		2.81		809,045		140,442		2,792







				Annual Growth Rates (%)

				1990-2000		1.44%		1.13%		0.30%		4.50%		9.47%		1.83%

				2000-2008		1.39%		1.32%		0.07%		1.37%		1.20%		1.68%

				2008-2010		1.31%		1.23%		0.08%		0.95%		0.49%		1.37%

				2010-2020		1.35%		1.26%		0.09%		2.67%		2.03%		1.21%







Inputs Calculator

				Outputs from Individual Diffusion Models

						2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

				Electric Clothes Dryers		11,717		15,832		20,649		26,000		31,622		37,188		42,432		47,189		51,416		55,161

				Air Cleaners

				Sound Bars

				HTIB

				Freezers

				Gas Clothes Dryers











Sensitivity Analysis

						Source:		Van den Bulte. (2002). Technical Report: Want to know how diffusion speed varies across countries and products? Try using a Bass model. Special Issue of: GLOBAL NPD: Making It WORK;Product Development & Management Association. 

																																																Inputs for Sensitivity Analysis

								Launched in 1976

								p										p																																Participating Retailers

																																														Original Values Copied & Pasted into Col. Y		Parameter		Starting Value		% Variation in p		% Variation in M		% Variation in v		% Variation in w		 

										Best Guess		90% Confidence Interval								Best Guess		90% Confidence Interval																														0.6		0.3		0.6		0.6		Lower		Upper		New Value

								Baseline Case: Consumer durables launched in 1976		0.016		0.012		0.021				Baseline Case: Consumer durables launched in 1976		0.016		0.012		0.021																						0.02		p:		0.02		0.012								0.008		0.032		0.029

								For all other cases multiply by the following factors:										For all other cases multiply by the following factors:																												0.60		M:		0.55		 		0.165						0.385		0.715		0.561

								Cellular phone		0.226		0.125		0.409				Cellular phone		0.003616		0.0015		0.008589																						0.10		v:		0.1		 				0.06				0.04		0.16		0.007

								Non-durable product		0.689		0.415		1.143				Non-durable product		0.011024		0.00498		0.024003																						0.10		w: 		0.1		 						0.06		0.04		0.16		0.008

								Industrial		1.058		0.679		1.65				Industrial		0.016928		0.008148		0.03465

								Non commercial innovation		0.365		0.146		0.91				Non commercial innovation		0.00584		0.001752		0.01911

								Western Europe		0.464		0.296		0.729				Western Europe		0.007424		0.003552		0.015309

								Asia		0.595		0.36		0.981				Asia		0.00952		0.00432		0.020601																																										 

								Other regions		0.796		0.315		2.008				Other regions		0.012736		0.00378		0.042168

								For each year after 1976, multiply by:		1.021		1.002		1.041				For each year after 1976, multiply by:		1.021		1.002		1.041																																						 

																																																										 				 

																																																										 				 

								q										q																																												 				 		 		 

																																																														 				 				 

										Best Guess		90% Confidence Interval								Best Guess		90% Confidence Interval																										Cntl+Shift U to run simulation														 				 				 

								Baseline Case: Consumer durables launched in 1976		0.409		0.355		0.471				Baseline Case: Consumer durables launched in 1976		0.409		0.355		0.471																																				 		 								 

								For all other cases multiply by the following factors:										For all other cases multiply by the following factors:																																												 								 

								Cellular phone		0.635		0.465		0.868				Cellular phone		0.259715		0.165075		0.408828																																						 

								Non-durable product		0.931		0.713		1.216				Non-durable product		0.380779		0.253115		0.572736																																						 

								Industrial		1.149		0.909		1.451				Industrial		0.469941		0.322695		0.683421								 																														 								 

								Non commercial innovation		2.406		1.488		3.891				Non commercial innovation		0.984054		0.52824		1.832661								 																		NTGRs		Starting Value		Generated NTGR						Input to Stata		 

								Western Europe		0.949		0.748		1.203				Western Europe		0.388141		0.26554		0.566613								 																1		0.9679133236		0.710		0.7155				1				 

								Asia		0.743		0.571		0.966				Asia		0.303887		0.202705		0.454986																								2		0.9679133236				 				2				 				 

								Other regions		0.699		0.429		1.137				Other regions		0.285891		0.152295		0.535527																								3		0.9679133236								3				 

								For each year after 1976, multiply by:		1.028		1.018		1.039				For each year after 1976, multiply by:		1.028		1.018		1.039																								4		0.9679133236								4				 

																																																5		0.9679133236								5				 

																		 																														6		0.9679133236								6				 

								Launched After 1976																																								7		0.9679133236								7				 

																		 																														8		0.9679133236				 				8				 

																																																9		0.9679133236				 				9				 

																																																10		0.9679133236				 				10

																		2015 VALUES FOR p & q																														11		0.9679133236				 				11

																		p		Lower 90%		Upper 90%		PERCENT		q		Lower 90%		Upper 90%		PERCENT																12		0.9679133236				 				12

																Baseline Case		0.0360		0.0130		0.1006		64%		1.2008		0.7119		2.0942		41%																13		0.9679133236				 				13

																Cellular phone		0.0081		0.0054		0.1150		34%		0.7625		0.3310		1.8178		57%																14		0.9679								14

																Non-durable product		0.0248		0.0054		0.0259		78%		1.1179		0.5076		2.5466		55%																15		0.9679133236								15

																Industrial		0.0381		0.0088		0.0375		77%		1.3797		0.6471		3.0387		53%																16		0.9679								16

																Non commercial innovation		0.0131		0.0019		0.0207		86%		2.8890		1.0592		8.1487		63%																17		0.9679133236								17

																Western Europe		0.0167		0.0038		0.0165		77%		1.1395		0.5325		2.5194		53%																18		0.9679133236								18

																Asia		0.0214		0.0047		0.0223		78%		0.8922		0.4065		2.0230		54%																19		0.9679133236								19

																Other regions		0.0286		0.0041		0.0456		86%		0.8393		0.3054		2.3812		64%																20		0.9679133236								20

																																																21		0.9679133236								21

																						Average		68%						Average		54%																22		0.9679133236								22

																																																23		0.9679133236								23

																																																24		0.9679133236								24

																																																25		0.9679133236								25

																																																26		0.9679133236								26

																																																27		0.9679133236								27

																																																28		0.9679133236								28

																																																29		0.9679133236								29

																																																30		0.9679133236								30

																																																31		0.9679133236								31

																																																32		0.9679133236								32

																																																33		0.9679133236								33

																																																34		0.9679133236								34

																																																35		0.9679133236								35

																																																36		0.9679133236								36

																																																37		0.9679133236								37

																																																38		0.9679133236								38

																																																39		0.9679133236								39

																																																40		0.9679133236								40

																																																41		0.9679133236								41

																																																42		0.9679133236								42

																																																43		0.9679133236								43

																																																44		0.9679133236								44

																																																45		0.9679133236								45

																																																46		0.9679133236								46

																																																47		0.9679133236								47

																																																48		0.9679133236								48

																																																49		0.9679133236								49

																																																50		0.9679133236								50

																																																51		0.9679133236								51

																																																52		0.9679133236								52

																																																53		0.9679133236								53

																																																54		0.9679133236								54

																																																55		0.9679133236								55

																																																56		0.9679133236								56

																																																57		0.9679133236								57

																																																58		0.9679133236								58

																																																59		0.9679133236								59

																																																60		0.9679133236								60

																																																61		0.9679133236								61

																																																62		0.9679133236								62

																																																63		0.9679133236								63

																																																64		0.9679133236								64

																																																65		0.9679133236								65

																																																66		0.9679133236								66

																																																67		0.9679133236								67

																																																68		0.9679133236								68

																																																69		0.9679133236								69

																																																70		0.9679133236								70

																																																71		0.9679133236								71

																																																72		0.9679133236								72

																																																73		0.9679133236								73

																																																74		0.9679133236								74

																																																75		0.9679133236								75

																																																76		0.9679133236								76

																																																77		0.9679133236								77

																																																78		0.9679133236								78

																																																79		0.9679133236								79

																																																80		0.9679133236								80

																																																81		0.9679133236								81

																																																82		0.9679133236								82

																																																83		0.9679133236								83

																																																84		0.9679133236								84

																																																85		0.9679133236								85

																																																86		0.9679133236								86

																																																87		0.9679133236								87

																																																88		0.9679133236								88

																																																89		0.9679133236								89

																																																90		0.9679133236								90

																																																91		0.9679133236								91

																																																92		0.9679133236								92

																																																93		0.9679133236								93

																																																94		0.9679133236								94

																																																95		0.9679133236								95

																																																96		0.9679133236								96

																																																97		0.9679133236								97

																																																98		0.9679133236								98

																																																99		0.9679133236								99

																																																100		0.9679133236								100

																																														Stdev		0.00										101

																																														Mean		0.97										102

																																														CV		0.00										103

																																																										104

																																																										105

																																																										106

																																																										107

																																																										108

																																																										109

																																																										110

																																																										111

																																																										112

																																																										113

																																																										114

																																																										115

																																																										116

																																																										117

																																																										118

																																																										119

																																																										120

																																																										121

																																																										122

																																																										123

																																																										124

																																																										125

																																																										126

																																																										127

																																																										128

																																																										129

																																																										130

																																																										131

																																																										132

																																																										133

																																																										134

																																																										135

																																																										136

																																																										137

																																																										138

																																																										139

																																																										140

																																																										141

																																																										142

																																																										143

																																																										144

																																																										145

																																																										146

																																																										147

																																																										148

																																																										149

																																																										150

																																																										151

																																																										152

																																																										153

																																																										154

																																																										155

																																																										156

																																																										157

																																																										158

																																																										159

																																																										160

																																																										161

																																																										162

																																																										163

																																																										164

																																																										165

																																																										166

																																																										167

																																																										168

																																																										169

																																																										170

																																																										171

																																																										172

																																																										173

																																																										174

																																																										175

																																																										176

																																																										177

																																																										178

																																																										179

																																																										180

																																																										181

																																																										182

																																																										183

																																																										184

																																																										185

																																																										186

																																																										187

																																																										188

																																																										189

																																																										190

																																																										191

																																																										192

																																																										193

																																																										194

																																																										195

																																																										196

																																																										197

																																																										198

																																																										199

																																																										200





Overall Market

														Year		Total Cumulative Participating Retailer Sales		Total Cumulative Participating Retailer Qualified Sales		Market Share Participating Retailers		Total Cumulative Nonparticipating Retailer Sales		Total Cumulative Nonparticipating Retailer Qualified Sales		Market Share Nonparticipating Retailers		Market Total Sales		Market Total Program-Qualified Sales		Total Market Share

														2015		66,457		11,717		17.6%		53,827		9,208		17%		120,284		20,925		17%

														2016		133,756		27,549		20.6%		107,654		18,415		17%		241,410		45,965		19%

														2017		201,911		48,198		23.9%		162,163		30,583		19%		364,074		78,781		22%

														2018		270,937		74,198		27.4%		217,365		46,154		21%		488,302		120,352		25%

														2019		340,850		105,820		31.0%		273,272		65,448		24%		614,122		171,268		28%

														2020		411,644		143,008		34.7%		329,898		88,574		27%		741,543		231,582		31%

														2021		483,330		185,440		38.4%		387,238		115,402		30%		870,568		300,842		35%

														2022		555,920		232,628		41.8%		445,300		145,614		33%		1,001,219		378,243		38%

														2023		629,423		284,045		45.1%		504,093		178,797		35%		1,133,517		462,841		41%

														2024		703,853		339,205		48.2%		563,628		214,527		38%		1,267,481		553,733		44%

														2025		779,221		397,719		51.0%		623,912		252,443		40%		1,403,134		650,163		46%

														2026		855,539		458,729		53.6%		684,956		292,262		43%		1,540,495		750,991		49%

														2027		932,818		521,621		55.9%		746,770		333,519		45%		1,679,588		855,140		51%

														2028		1,011,071		585,990		58.0%		809,362		375,890		46%		1,820,432		961,880		53%

														2029		1,090,310		651,583		59.8%		872,743		419,163		48%		1,963,052		1,070,746		55%

						Program						Nonparticipants						Total Market

				Year		Gross PQ Sales		Total Sales		Program Share		Gross PQ Sales		Total Sales		NP Share		Gross PQ Sales		Total Sales		Total Market Share

				2014		8,232		64818.3945152949		0.13		6,667		52,500		0.13		14,899		117,318		0.13

				2015		11,717		65630.7172546505		0.18		9,208		53,158		0.17		20,925		118,788		0.18

				2016		15,832		66457.3857043316		0.24		12,167		53,827		0.23		27,999		120,284		0.23

				2017		20,649		67298.6982153328		0.31		15,572		54,508		0.29		36,220		121,807		0.30

				2018		26,000		68154.8412570257		0.38		19,293		55,202		0.35		45,293		123,357		0.37

				2019		31,622		69026.2001994451		0.46		23,126		55,908		0.41		54,748		124,934		0.44

				2020		37,188		69913.1106874599		0.53		26,828		56,626		0.47		64,016		126,539		0.51

				2021		42,432		70794.0158821219		0.60		30,213		57,340		0.53		72,644		128,134		0.57

				2022		47,189		71686.0204822366		0.66		33,182		58,062		0.57		80,371		129,748		0.62

				2023		51,416		72589.2643403128		0.71		35,731		58,794		0.61		87,147		131,383		0.66

				2024		55,161		73503.8890710008		0.75		37,916		59,534		0.64		93,077		133,038		0.70

				2025		58,514		74430.0380732954		0.79		39,819		60,285		0.66		98,333		134,715		0.73

				2026		61,010		75367.8565530189		0.81		41,257		61,044		0.68		102,267		136,412		0.75

				2027		62,892		76317.4915455869		0.82		42,371		61,813		0.69		105,263		138,131		0.76

				2028		64,369		77279.0919390613		0.83		43,273		62,592		0.69		107,642		139,871		0.77

				2029		65,593		78252.8084974935		0.84		44,043		63,381		0.69		109,636		141,634		0.77

						 

						PQ

				Year		P-Gross		NP-Gross		P-Net		NP-Net		Gross		Net		All Cleaners		Gross Share of All		Net Share of All

				1		11,717		9,208		570		179		20,925		749		120,284		17%		1%

				2		15,832		12,167		1,376		460		27,999		1,836		121,807		23%		2%

				3		20,649		15,572		2,526		899		36,220		3,425		123,357		29%		3%

				4		26,000		19,293		4,090		1,563		45,293		5,653		124,934		36%		5%

				5		31,622		23,126		6,090		2,481		54,748		8,570		126,539		43%		7%

				6		37,188		26,828		8,470		3,618		64,016		12,088		128,134		50%		9%

				7		42,432		30,213		11,103		4,896		72,644		15,999		129,748		56%		12%

				8		47,189		33,182		13,830		6,219		80,371		20,049		131,383		61%		15%

				9		51,416		35,731		16,521		7,510		87,147		24,031		133,038		66%		18%

				10		55,161		37,916		19,096		8,733		93,077		27,830		134,715		69%		21%

				11		58,514		39,819		21,534		9,884		98,333		31,419		136,412		72%		23%

				12		61,010		41,257		23,278		10,707		102,267		33,986		138,131		74%		25%

				13		62,892		42,371		24,510		11,290		105,263		35,801		139,871		75%		26%

				14		64,369		43,273		25,398		11,712		107,642		37,110		141,634		76%		26%

				15		65,593		44,043		26,068		12,031		109,636		38,099		143,418		76%		27%

				 



Program Share	0.127	0.17853207396190032	0.23822789587864976	0.30682526132348781	0.38148373491903381	0.45811312547467364	0.53191840633308285	0.5993681771831858	0.65827113628549705	0.70831590512761389	0.75044475624129947	0.78616180081346076	0.80949282108289533	0.82408146638376401	0.83294194508951402	0.83822512533258631	NP Share	0.127	0.17321514617440101	0.22604776862679435	0.28567170139784542	0.3495033177735411	0.41365148905122628	0.47377319599102019	0.52690616277716451	0.57149476162806656	0.6077359877536781	0.6368747663214479	0.66051653589056081	0.67585412955592228	0.68546281584686497	0.69134550924760074	0.69489498395436589	Total Market Share	0.12699999999999997	0.17615275857034907	0.23277731136826232	0.2973590822199243	0.36717255715179015	0.43821662506995057	0.50589853180382549	0.56694155920571221	0.61943886846142171	0.66330657736292153	0.69962239493898204	0.72993577618896743	0.74968975277633032	0.76204987559294224	0.7695778008595402	0.77408515106846176	







P-Gross	11717.188067079831	15832.003161938777	20648.940666650025	25999.963395544022	31621.808313008329	37188.070418662093	42431.680254744912	47188.838158627324	51416.130473756297	55160.608116674681	58514.05276631633	61009.738820074221	62891.830343617781	64368.997154473102	65593.470210438332	NP-Gross	9207.686773491163	12167.490036244519	15571.534302935619	19293.256369409824	23126.296033027429	26827.89725254929	30212.547694215202	33182.129036198152	35730.975345036997	37915.944769542039	39818.918258763122	41256.906210792113	42370.687398937145	43272.76820187681	44042.973492320671	







P-Net	569.97178677389195	1376.0018293994176	2526.1246690345442	4089.5419653174872	6089.5082760135747	8469.6327481025783	11102.585944197192	13830.364809045124	16520.502112503455	19096.351961790559	21534.372785825737	23278.491979277005	24510.492417509355	25398.076977409535	26067.529890191028	NP-Net	179.01324758080929	460.34454214914683	899.15091459482494	1563.3118805321953	2480.5702003099923	3618.1326382818625	4896.0822775743572	6219.0908636729764	7510.2557575817737	8733.2758993985772	9884.4762620561578	10707.107705003507	11290.209597572421	11712.215871031562	12031.336144279514	







Gross	20924.874840570992	27999.493198183296	36220.474969585644	45293.219764953843	54748.104346035761	64015.967671211387	72644.227948960121	80370.967194825469	87147.105818793294	93076.552886216727	98332.97102507946	102266.64503086633	105262.51774255492	107641.7653563499	109636.443702759	Net	748.98503435470127	1836.3463715485645	3425.2755836293691	5652.8538458496823	8570.0784763235679	12087.765386384441	15998.66822177155	20049.455672718101	24030.757870085228	27829.627861189136	31418.849047881893	33985.599684280511	35800.702015081777	37110.292848441095	38098.866034470542	







Gross Share of All	0.17396158107681567	0.22986732247509353	0.2936237362865855	0.36253751871477974	0.43265745430819663	0.4996035273591008	0.55988698321717589	0.6117310571414396	0.65505291068824956	0.69091684272070109	0.72085302803571771	0.74036120163572017	0.75256752478070554	0.76000177845105699	0.76445304273006298	Net Share of All	6.2267813677236543E-3	1.5075845143943898E-2	2.7767228771047106E-2	4.5246763589930711E-2	6.7726698140117572E-2	9.433724810572143E-2	0.12330568221433477	0.15260329870177211	0.18063041498561447	0.20658219518991486	0.23032328055852605	0.24603935538288302	0.255954790733735	0.26201622084406845	0.26564883975603748	
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				For details regarding the methods that underlie this Excel Workbook, see Estimation of Net-To-Gross Ratos for the PG&E RPP Program (Appendix 8 of the Work Paper PGECOAPP128: Retail Plug Load Portfolio). A general description of each worksheet is provided below.

				Bass Fcst Gas Dryers		Contains the Generalized Bass Diffusion Model for participating retailers. It also contains the MEA_NTGR in Cell D132, the NTGR in Cell 131 and the ME_Rate in Cell 133. The ME_Rate is based on the estimate of net kWh savings for nonparticipating retailers. 

				Bass Fcst Gas Dryers Market		Contains the Generalized Bass Diffusion Model for nonparticipating retailers. It produces the estimates of net kWh (or therms for Gas Clothes Dryers) savings that are used to calculate the ME_Rate.  

				Market Potential		Calculates the forecast of annual purchases of a given product category (both program-qualified and non-program-qualified). Based on these results, it also calculates the maximum market-level lifecycle potential and the maximum market-level first year annual savings potential for kWh (or therms for Gas Clothes Dryers).

				Key Parameters		Contains key Generalized Bass Diffusion Model parameters that drive the estimates of gross and net savings.

				Avoided Costs		Contains the E3 avoided costs for kWh (or therms for Gas Clothes Dryers)

				Final UES		Contains the final unit energy savings and peak demand reductions. These values are consistent with the values contained in the Work Paper PGECOAPP128: Retail Plug Load Portfolio.

				Parameter Summary		Provides in a table format the parameters for the various participant and nonparticipant and with and without scenarios.

				Household Forecast		Contains the household forecast of PG&E households prepared by the California Energy Commission. Note that for the purpose of estimating the Market Potential this CEC forecast has been extended another 9 years at the compound annual growth rate for the period 2010-2020.

				Inputs Calculator		Contains the forecast of gross sales of program-qualifying products for participating retailers. This forecast is entered into the E3 Calculator.

				Overall Market		For each product category, contains market level results for participating retailers, nonparticipating retailers and the overall market.





Bass Fcst Gas Dryers

		Extended Generalized Bass Model: Participating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Participating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand" in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				 																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r																		Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r		 

														0.98		0.10		0.10																								0.9900		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt						 		Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.030		p:		0.02		Coefficient of innovation (i.e.,external influence)				0		1.09		1.00		1.00		0.050		0.003		0.082								p:		0.000000000		Coefficient of innovation (i.e.,external influence)				0		1.09		1.00		1.00		0.050		0.003		0.072

		0.700		q:		0.479		Coefficient of imitation (i.e., internal influence)				1		1.07		1.10		1.00		0.082		0.007		0.127								q:		0.479200000		Coefficient of imitation (i.e., internal influence)				1		1.07		1.00		1.00		0.072		0.005		0.101

		0.650		 M:		0.58		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.05		1.20		1.10		0.127		0.016		0.185								 M:		0.50		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.05		1.00		1.00		0.101		0.010		0.139

		0.310		N0:		0.05		Percentage of energy-efficient products sold at time 0.				3		1.03		1.30		1.20		0.185		0.034		0.257								N0:		0.05		Percentage of energy-efficient products sold at time 0.				3		1.03		1.00		1.00		0.139		0.019		0.188

		1.100		P0:		1.09		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.01		1.40		1.30		0.257		0.066		0.342								P0:		1.09		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.01		1.00		1.00		0.188		0.035		0.244

		0.100		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.50		1.40		0.342		0.117		0.432								e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.00		1.00		0.244		0.059		0.304

		0.010		r:		0.02		Assumed annual change in P				6		1.00		1.60		1.50

Rick Ridge: Rick Ridge:
Held constant over remaining years to reflect continued assortments while receiving less financial support from IOUs. 		0.432		0.187		0.521								r:		0.010		Assumed annual change in P				6		1.00		1.00		1.00		0.304		0.092		0.361

		1.000		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.70		1.60		0.521		0.272		0.600								A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.00		1.00		0.361		0.130		0.409

		0.425		f:		0.28267		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.80		1.70		0.600		0.360		0.666								f:		0.282667		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.00		1.00		0.409		0.167		0.445

		0.060		v:		0.10		Assumed annual change in A				9		1.00		1.90		1.80		0.666		0.443		0.717								v:		0.00		Assumed annual change in A				9		1.00		1.00		1.00		0.445		0.198		0.468

		1.000		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		2.00		1.90		0.717		0.514		0.757								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.00		1.00		0.468		0.219		0.482

		0.210		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		2.00		1.90		0.757		0.574		0.781								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.00		1.00		0.482		0.233		0.491

		0.06		w:		0.1		Assumed annual change in B				12		1.00		2.00		1.90		0.781		0.610		0.794								w:		0.00		Assumed annual change in B				12		1.00		1.00		1.00		0.491		0.241		0.495

												13		1.00		2.00		1.90		0.794		0.630		0.800																13		1.00		1.00		1.00		0.495		0.245		0.497

												14		1.00		2.00		1.90		0.800		0.641		0.804																14		1.00		1.00		1.00		0.497		0.247		0.499

												15		1.00		2.00		1.90		0.804		0.646		0.806																15		1.00		1.00		1.00		0.499		0.249		0.499

												16		1.00		2.00		1.90		0.806		0.649		0.806																16		1.00		1.00		1.00		0.499		0.249		0.500

												17		1.00		2.00		1.90		0.806		0.650		0.807																17		1.00		1.00		1.00		0.500		0.250		0.500

												18		1.00		2.00		1.90		0.807		0.651		0.807																18		1.00		1.00		1.00		0.500		0.250		0.500

												19		1.00		2.00		1.90		0.807		0.651		0.807																19		1.00		1.00		1.00		0.500		0.250		0.500

												  

														 				 

																		 

														 				 

																		 

																		 















						Total Program Qualifying and Non-Qualifying Units Sold								 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		PG&E HH Forecast		Annual NTGR		All PQ Gross		Total Units		% Change in Gross Qualified Products																												Year		Cumulative P net		Cumulative  NP Net		Total				Year		Cumulative P  gross		Cumulative  NP Gross		Total

						2015		99,686		0.011		1,080		6,350		8,212		91,474		99,686		5,279,477		0.13		14,406		180,427		56%																												1		1,080		418		1,498				1		8,212		6,194		14,406

						2016		100,948		0.026		2,590		15,231		12,775		88,173		100,948		5,345,976		0.20		22,015		182,711		48%																												2		3,670		1,409		5,080				2		20,987		15,434		36,421

						2017		102,232		0.045		4,627		27,204		18,881		83,351		102,232		5,413,653		0.25		32,176		185,035		41%																												3		8,297		3,161		11,458				3		39,868		28,729		68,597

						2018		103,539		0.070		7,209		42,389		26,630		76,909		103,539		5,482,523		0.27		45,071		187,401		35%																												4		15,506		5,879		21,385				4		66,498		47,170		113,668

						2019		104,870		0.098		10,277		60,431		35,836		69,034		104,870		5,552,617		0.29		60,399		189,809		28%																												5		25,783		9,762		35,545				5		102,334		71,734		174,068

						2020		106,191		0.129		13,683		80,458		45,921		60,270		106,191		5,623,962		0.30		77,197		192,200		22%																												6		39,467		14,966		54,432				6		148,255		103,010		251,265

						2021		107,529		0.160		17,255		101,460		56,044		51,485		107,529		5,722,944		0.31		94,037		194,622		17%																												7		56,722		21,596		78,318				7		204,299		141,003		345,302

						2022		108,884		0.192		20,852		122,611		65,372		43,511		108,884		5,823,668		0.32		109,487		197,074		12%																												8		77,574		29,713		107,287				8		269,671		185,118		454,789

						2023		110,256		0.221		24,386		143,391		73,404		36,851		110,256		5,926,164		0.33		122,673		199,557		9%																												9		101,960		39,330		141,291				9		343,076		234,386		577,462

						2024		111,645		0.249		27,804		163,490		80,076		31,569		111,645		6,030,465		0.35		133,482		202,072		7%																												10		129,765		50,432		180,196				10		423,152		287,793		710,944

						2025		113,052		0.275		31,082

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.		182,760		85,625		27,426		113,052		6,030,465		1.00		142,335		204,618		27%

Rick Ridge: Rick Ridge:
CAGR		

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.																																														11		160,846		62,982		223,828				11		508,777		344,502		853,279

						2026		114,476		0.290		33,230		195,391		89,389		25,087		114,476		6,030,465		1.00		148,370		207,196																														12		194,076		76,488		270,564				12		598,166		403,483		1,001,649

						2027		115,919		0.299		34,619		203,562		92,000		23,919		115,919		6,030,465		1.00		152,594		209,807																														13		228,695		90,614		319,309				13		690,166		464,078		1,154,244

						2028		117,379		0.303		35,566		209,129		93,948		23,431		117,379		6,030,465		1.00		155,775		212,450																														14		264,262		105,158		369,419				14		784,114		525,905		1,310,019

						2029		118,858		0.305		36,275		213,299		95,541		23,317		118,858		6,030,465		1.00		158,396		215,127																														15		300,537		120,012		420,549				15		879,655		588,759		1,468,414

						Total		1,635,464		 		300,537				879,655		755,809		1,635,464						1,468,414		2,960,106

						CAGR (assumes 1.26% replacement and .5% new purchases)		1.76%		0.368		0.384				0.288		 								Overall target:		50%

																																																										NTGR		0.48

																		 

						First-Year Annual Therms		EUL		Discount
Rate

						5.88		12		7.99%



												 				 



						Gross Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		48,286		48,286		48,286		48,286		48,286		48,286		48,286		48,286		48,286		48,286		48,286		48,286		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				75,116		75,116		75,116		75,116		75,116		75,116		75,116		75,116		75,116		75,116		75,116		75,116		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						111,022		111,022		111,022		111,022		111,022		111,022		111,022		111,022		111,022		111,022		111,022		111,022		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								156,585		156,585		156,585		156,585		156,585		156,585		156,585		156,585		156,585		156,585		156,585		156,585		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										210,715		210,715		210,715		210,715		210,715		210,715		210,715		210,715		210,715		210,715		210,715		210,715		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												270,014		270,014		270,014		270,014		270,014		270,014		270,014		270,014		270,014		270,014		270,014		270,014		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														329,538		329,538		329,538		329,538		329,538		329,538		329,538		329,538		329,538		329,538		329,538		329,538		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																384,390		384,390		384,390		384,390		384,390		384,390		384,390		384,390		384,390		384,390		384,390		384,390		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		431,618		431,618		431,618		431,618		431,618		431,618		431,618		431,618		431,618		431,618		431,618		431,618		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				470,849		470,849		470,849		470,849		470,849		470,849		470,849		470,849		470,849		470,849		470,849		470,849		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						503,478		503,478		503,478		503,478		503,478		503,478		503,478		503,478		503,478		503,478		503,478		503,478		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								525,606		525,606		525,606		525,606		525,606		525,606		525,606		525,606		525,606		525,606		525,606		525,606		- 0		- 0		- 0		- 0		- 0		- 0

						13																										540,959		540,959		540,959		540,959		540,959		540,959		540,959		540,959		540,959		540,959		540,959		540,959		- 0		- 0		- 0		- 0		- 0

						14																												552,413		552,413		552,413		552,413		552,413		552,413		552,413		552,413		552,413		552,413		552,413		552,413		- 0		- 0		- 0		- 0

						15																														561,783		561,783		561,783		561,783		561,783		561,783		561,783		561,783		561,783		561,783		561,783		561,783		- 0		- 0		- 0

						Total Gross kWh		48,286		123,402		234,424		391,009		601,724		871,738		1,201,277		1,585,667		2,017,284		2,488,133		2,991,611		3,517,217		4,009,890		4,487,186		4,937,947		4,781,362		4,570,647		4,300,632		3,971,094		3,586,704		3,155,087		2,684,238		2,180,760		1,655,154		1,114,195		561,783		- 0		- 0		- 0

						Monetized Gross kWh		48,583		129,771		257,578		448,633		722,293		1,093,819		1,584,406		2,156,641		2,904,840		3,787,110		4,786,020		5,899,650		7,026,871		8,215,570		9,428,579		9,413,693		9,267,325		8,974,453		8,523,707		7,910,133		7,145,021		6,237,641		5,196,758		4,042,221		2,787,050		1,438,501		- 0		- 0		- 0

						NPV Gross kWh		35,826,981



						10-Year Program Gross kWh		48,286		123,402		234,424		391,009		601,724		871,738		1,201,277		1,585,667		2,017,284		2,488,133		2,488,133		2,488,133		2,439,847		2,364,731		2,253,709		2,097,124		1,886,409		1,616,395		1,286,856		902,466		470,849		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10-Year Monitized Gross kWh		48,583		129,771		257,578		448,633		722,293		1,093,819		1,584,406		2,156,641		2,904,840		3,787,110		3,980,550		4,173,503		4,275,552		4,329,575		4,303,261		4,128,883		3,824,834		3,373,052		2,762,157		1,990,303		1,066,286		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						NPV 10-Year Monitized Gross kWh		19,319,006







						Net Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		6,350		6,350		6,350		6,350		6,350		6,350		6,350		6,350		6,350		6,350		6,350		6,350		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				15,231		15,231		15,231		15,231		15,231		15,231		15,231		15,231		15,231		15,231		15,231		15,231		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						27,204		27,204		27,204		27,204		27,204		27,204		27,204		27,204		27,204		27,204		27,204		27,204		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								42,389		42,389		42,389		42,389		42,389		42,389		42,389		42,389		42,389		42,389		42,389		42,389		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										60,431		60,431		60,431		60,431		60,431		60,431		60,431		60,431		60,431		60,431		60,431		60,431		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												80,458		80,458		80,458		80,458		80,458		80,458		80,458		80,458		80,458		80,458		80,458		80,458		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														101,460		101,460		101,460		101,460		101,460		101,460		101,460		101,460		101,460		101,460		101,460		101,460		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																122,611		122,611		122,611		122,611		122,611		122,611		122,611		122,611		122,611		122,611		122,611		122,611		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		143,391		143,391		143,391		143,391		143,391		143,391		143,391		143,391		143,391		143,391		143,391		143,391		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				163,490		163,490		163,490		163,490		163,490		163,490		163,490		163,490		163,490		163,490		163,490		163,490		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						182,760		182,760		182,760		182,760		182,760		182,760		182,760		182,760		182,760		182,760		182,760		182,760		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								195,391		195,391		195,391		195,391		195,391		195,391		195,391		195,391		195,391		195,391		195,391		195,391		- 0		- 0		- 0		- 0		- 0		- 0

						13																										203,562		203,562		203,562		203,562		203,562		203,562		203,562		203,562		203,562		203,562		203,562		203,562		- 0		- 0		- 0		- 0		- 0

						14																												209,129		209,129		209,129		209,129		209,129		209,129		209,129		209,129		209,129		209,129		209,129		209,129		- 0		- 0		- 0		- 0

						15																														213,299		213,299		213,299		213,299		213,299		213,299		213,299		213,299		213,299		213,299		213,299		213,299		- 0		- 0		- 0

						Total Net Therms		6,350		21,582		48,786		91,175		151,606		232,064		333,524		456,135		599,526		763,016		945,776		1,141,167		1,338,378		1,532,276		1,718,371		1,675,982		1,615,551		1,535,093		1,433,633		1,311,022		1,167,631		1,004,141		821,381		625,991		422,429		213,299		- 0		- 0		- 0

						Monetized Net Therms		6,389		22,695		53,604		104,612		181,984		291,184		439,897		620,383		863,303		1,161,363		1,513,065		1,914,151		2,345,354		2,805,437		3,281,081		3,299,725		3,275,650		3,203,394		3,077,204		2,891,333		2,644,221		2,333,426		1,957,354		1,528,796		1,056,664		546,175		- 0		- 0		- 0

						NPV Net Therms		12,032,247



						Residential Avoided Costs		$   1.006		$   1.052		$   1.099		$   1.147		$   1.200		$   1.255		$   1.319		$   1.360		$   1.440		$   1.522		$   1.600		$   1.677		$   1.752		$   1.831		$   1.909		$   1.969		$   2.028		$   2.087		$   2.146		$   2.205		$   2.265		$   2.324		$   2.383		$   2.442		$   2.501		$   2.561		$   2.620		$   2.679		$   2.738





						Total Gross Program Sales		8,212		12,775		18,881		26,630		35,836		45,921		56,044		65,372		73,404		80,076

						Total Gross Market Sales		6,194		9,240		13,295		18,441		24,563		31,276		37,993		44,115		49,268		53,406

						Overall Gross Sales		14,406		22,015		32,176		45,071		60,399		77,197		94,037		109,487		122,673		133,482

												 

						NTGR Calculations

						Parameter		Results

						NTGR (i.e., 1-FR)		0.6228

						MEA_NTGR = Core_NTGR + ME_Rate		0.87		 

						ME_Rate		0.2479		 

						NTGR (Therms)				 

						NPV All Net Benefits		16,820,495		 

						NPV Gross Program Benefits		19,319,006		Checks

						Final NTGR_A_Benefits		0.871		$   16,820,495						 

						NPV All Net Benefits		16,820,495				 

						NPV Gross All Benefits		59,874,152				 

						Final NTGR_B_Benefits		0.28		$   16,820,495

												 

						Net Lifecycle Energy Benefits: Participating Retailers		21,205,886				 

						Net Lifecycle Energy Benefits: Nonparticipating Retailers		8,468,028

						Total Net Lifecycle Benefits		29,673,914
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Store Share
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Retailer Share
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With



Bass Fcst Gas Dryers Market

		Extended Generalized Bass Model: Nonparticipating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Nonparticipating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 																Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 

														0.98		0.05		0.05																								0.9900		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt								Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.005		p:		0.01		Coefficient of innovation (i.e.,external influence)				0		1.09		1.00		1.00		0.050		0.003		0.077								p:		0		Coefficient of innovation (i.e.,external influence)				0		1.09		1.00		1.00		0.050		0.003		0.072

		0.6		q:		0.4792		Coefficient of imitation (i.e., internal influence)				1		1.07		1.00		1.00		0.077		0.006		0.113								q:		0.4792		Coefficient of imitation (i.e., internal influence)				1		1.08		1.00		1.00		0.072		0.005		0.101

		0.56		 M:		0.55		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.05		1.05		1.00		0.113		0.013		0.161								 M:		0.5		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.07		1.00		1.00		0.101		0.010		0.139

		0.31		N0:		0.05		Percentage of energy-efficient products sold at time 0.				3		1.03		1.10		1.05		0.161		0.026		0.220								N0:		0.05		Percentage of energy-efficient products sold at time 0.				3		1.06		1.00		1.00		0.139		0.019		0.187

		1.1		P0:		1.09		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.01		1.15		1.10		0.220		0.048		0.289								P0:		1.09		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.05		1.00		1.00		0.187		0.035		0.243

		0.1		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.20		1.15		0.289		0.084		0.364								e:		0.1		Coefficient of sensitivity (elasticity) for price term				5		1.04		1.00		1.00		0.243		0.059		0.303

		0.01		r:		0.02		Assumed annual change in P				6		1.00		1.25		1.20		0.364		0.132		0.436								r:		0.010		Assumed annual change in P				6		1.03		1.00		1.00		0.303		0.092		0.360

		1		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.30		1.25		0.436		0.190		0.500								A0:		1.0		Ratio of advertising expenditure with the program to without the program at time 0				7		1.02		1.00		1.00		0.360		0.130		0.408

		0.425		f:		0.282667		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.35		1.30		0.500		0.250		0.552								f:		0.2826667		Coefficient of sensitivity (elasticity) for advertising				8		1.01		1.00		1.00		0.408		0.167		0.444

		0.01		v:		0.05		Assumed annual change in A				9		1.00		1.40		1.35		0.552		0.304		0.591								v:		0.00		Assumed annual change in A				9		1.00		1.00		1.00		0.444		0.197		0.468

		1		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.45		1.40		0.591		0.349		0.619								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.00		1.00		0.468		0.219		0.482

		0.21		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.45		1.40		0.619		0.384		0.636								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.00		1.00		0.482		0.233		0.490

		0.01		w:		0.05		Assumed annual change in B				12		1.00		1.45		1.40		0.636		0.405		0.645								w:		0.00		Assumed annual change in B				12		1.00		1.00		1.00		0.490		0.241		0.495

												13		1.00		1.45		1.40		0.645		0.417		0.650																13		1.00		1.00		1.00		0.495		0.245		0.497

												14		1.00		1.45		1.40		0.650		0.423		0.653																14		1.00		1.00		1.00		0.497		0.247		0.499

												15		1.00		1.45		1.40		0.653		0.426		0.654																15		1.00		1.00		1.00		0.499		0.249		0.499

								 				16		1.00		1.45		1.40		0.654		0.428		0.655																16		1.00		1.00		1.00		0.499		0.249		0.500

												17		1.00		1.45		1.40		0.655		0.429		0.655																17		1.00		1.00		1.00		0.500		0.250		0.500

												18		1.00		1.45		1.40		0.655		0.429		0.655																18		1.00		1.00		1.00		0.500		0.250		0.500

												19		1.00		1.45		1.40		0.655		0.430		0.656																19		1.00		1.00		1.00		0.500		0.250		0.500

										 





						Total Program Qualifying and Non-Qualifying Units Sold								 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		Market-Level NTGR

						1		80,741		0.005		418		2,455.67		6,194		74,547		80,741		7%

						2		81,763		0.012		992		5,831.29		9,240		72,522		81,763		11%

						3		82,803		0.021		1,752		10,300.13		13,295		69,508		82,803		13%

						4		83,862		0.032		2,718		15,983.78		18,441		65,421		83,862		15%

						5		84,939		0.046		3,882		22,828.72		24,563		60,376		84,939		16%

						6		86,009		0.061		5,204		30,597.68		31,276		54,733		86,009		17%

						7		87,093		0.076		6,631		38,989.98		37,993		49,100		87,093		17%

						8		88,190		0.092		8,117		47,725.57		44,115		44,076		88,190		18%

						9		89,302		0.108		9,617		56,550.08		49,268		40,033		89,302		20%

						10		90,427		0.123		11,101		65,274.38		53,406		37,021		90,427		21%

						11		91,566		0.137		12,551		73,797.74		56,709		34,857		91,566		22%

						12		92,720		0.146		13,506		79,416.13		58,981		33,738		92,720		23%

						13		93,888		0.150		14,125		83,056.62		60,595		33,294		93,888		23%

						14		95,071		0.153		14,544		85,521.07		61,827		33,244		95,071		24%

						15		96,269		0.154		14,854		87,340.19		62,854		33,415		96,269		24%

						Total		1,324,642		 		120,012				588,759		735,883		1,324,642

						CAGR		3.00%								 

												 				 

						First-Year Annual Therms		EUL		Discount
Rate

						5.88		12		7.99%

						Gross Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		36,421.18		36,421.18		36,421.18		36,421.18		36,421.18		36,421.18		36,421.18		36,421.18		36,421.18		36,421.18		36,421.18		36,421.18		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				54,332.68		54,332.68		54,332.68		54,332.68		54,332.68		54,332.68		54,332.68		54,332.68		54,332.68		54,332.68		54,332.68		54,332.68		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						78,175.47		78,175.47		78,175.47		78,175.47		78,175.47		78,175.47		78,175.47		78,175.47		78,175.47		78,175.47		78,175.47		78,175.47		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								108,432.31		108,432.31		108,432.31		108,432.31		108,432.31		108,432.31		108,432.31		108,432.31		108,432.31		108,432.31		108,432.31		108,432.31		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										144,433.27		144,433.27		144,433.27		144,433.27		144,433.27		144,433.27		144,433.27		144,433.27		144,433.27		144,433.27		144,433.27		144,433.27		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												183,903.94		183,903.94		183,903.94		183,903.94		183,903.94		183,903.94		183,903.94		183,903.94		183,903.94		183,903.94		183,903.94		183,903.94		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														223,400.50		223,400.50		223,400.50		223,400.50		223,400.50		223,400.50		223,400.50		223,400.50		223,400.50		223,400.50		223,400.50		223,400.50		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																259,394.64		259,394.64		259,394.64		259,394.64		259,394.64		259,394.64		259,394.64		259,394.64		259,394.64		259,394.64		259,394.64		259,394.64		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		289,697.99		289,697.99		289,697.99		289,697.99		289,697.99		289,697.99		289,697.99		289,697.99		289,697.99		289,697.99		289,697.99		289,697.99		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				314,027.96		314,027.96		314,027.96		314,027.96		314,027.96		314,027.96		314,027.96		314,027.96		314,027.96		314,027.96		314,027.96		314,027.96		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						333,449.95		333,449.95		333,449.95		333,449.95		333,449.95		333,449.95		333,449.95		333,449.95		333,449.95		333,449.95		333,449.95		333,449.95		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								346,810.61		346,810.61		346,810.61		346,810.61		346,810.61		346,810.61		346,810.61		346,810.61		346,810.61		346,810.61		346,810.61		346,810.61		- 0		- 0		- 0		- 0		- 0		- 0

						13																										356,296.29		356,296.29		356,296.29		356,296.29		356,296.29		356,296.29		356,296.29		356,296.29		356,296.29		356,296.29		356,296.29		356,296.29		- 0		- 0		- 0		- 0		- 0

						14																												363,544.40		363,544.40		363,544.40		363,544.40		363,544.40		363,544.40		363,544.40		363,544.40		363,544.40		363,544.40		363,544.40		363,544.40		- 0		- 0		- 0		- 0

						15																														369,583.76		369,583.76		369,583.76		369,583.76		369,583.76		369,583.76		369,583.76		369,583.76		369,583.76		369,583.76		369,583.76		369,583.76		- 0		- 0		- 0

						Total Market Gross kWh		36,421		90,754		168,929		277,362		421,795		605,699		829,099		1,088,494		1,378,192		1,692,220		2,025,670		2,372,481		2,692,356		3,001,567		3,292,976		3,184,543		3,040,110		2,856,206		2,632,806		2,373,411		2,083,713		1,769,685		1,436,235		1,089,424		733,128		369,584		- 0		- 0		- 0

						Total Market Monetized Gross		36,646		95,438		185,615		318,237		506,311		760,004		1,093,528		1,480,444		1,984,563		2,575,675		3,240,695		3,979,511		4,718,044		5,495,556		6,287,650		6,269,827		6,164,048		5,960,260		5,651,154		5,234,331		4,718,784		4,112,400		3,422,552		2,660,595		1,833,848		946,357		- 0		- 0		- 0

						NPV Market Monetized Gross		$24,047,171.94







						Net Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		2,455.67		2,455.67		2,455.67		2,455.67		2,455.67		2,455.67		2,455.67		2,455.67		2,455.67		2,455.67		2,455.67		2,455.67		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				5,831.29		5,831.29		5,831.29		5,831.29		5,831.29		5,831.29		5,831.29		5,831.29		5,831.29		5,831.29		5,831.29		5,831.29		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						10,300.13		10,300.13		10,300.13		10,300.13		10,300.13		10,300.13		10,300.13		10,300.13		10,300.13		10,300.13		10,300.13		10,300.13		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								15,983.78		15,983.78		15,983.78		15,983.78		15,983.78		15,983.78		15,983.78		15,983.78		15,983.78		15,983.78		15,983.78		15,983.78		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										22,828.72		22,828.72		22,828.72		22,828.72		22,828.72		22,828.72		22,828.72		22,828.72		22,828.72		22,828.72		22,828.72		22,828.72		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												30,597.68		30,597.68		30,597.68		30,597.68		30,597.68		30,597.68		30,597.68		30,597.68		30,597.68		30,597.68		30,597.68		30,597.68		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														38,989.98		38,989.98		38,989.98		38,989.98		38,989.98		38,989.98		38,989.98		38,989.98		38,989.98		38,989.98		38,989.98		38,989.98		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																47,725.57		47,725.57		47,725.57		47,725.57		47,725.57		47,725.57		47,725.57		47,725.57		47,725.57		47,725.57		47,725.57		47,725.57		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		56,550.08		56,550.08		56,550.08		56,550.08		56,550.08		56,550.08		56,550.08		56,550.08		56,550.08		56,550.08		56,550.08		56,550.08		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				65,274.38		65,274.38		65,274.38		65,274.38		65,274.38		65,274.38		65,274.38		65,274.38		65,274.38		65,274.38		65,274.38		65,274.38		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						73,797.74		73,797.74		73,797.74		73,797.74		73,797.74		73,797.74		73,797.74		73,797.74		73,797.74		73,797.74		73,797.74		73,797.74		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								79,416.13		79,416.13		79,416.13		79,416.13		79,416.13		79,416.13		79,416.13		79,416.13		79,416.13		79,416.13		79,416.13		79,416.13		- 0		- 0		- 0		- 0		- 0		- 0

						13																										83,056.62		83,056.62		83,056.62		83,056.62		83,056.62		83,056.62		83,056.62		83,056.62		83,056.62		83,056.62		83,056.62		83,056.62		- 0		- 0		- 0		- 0		- 0

						14																												85,521.07		85,521.07		85,521.07		85,521.07		85,521.07		85,521.07		85,521.07		85,521.07		85,521.07		85,521.07		85,521.07		85,521.07		- 0		- 0		- 0		- 0

						15																														87,340.19		87,340.19		87,340.19		87,340.19		87,340.19		87,340.19		87,340.19		87,340.19		87,340.19		87,340.19		87,340.19		87,340.19		- 0		- 0		- 0

						Total Net		2,456		8,287		18,587		34,571		57,400		87,997		126,987		174,713		231,263		296,537		370,335		449,751		530,352		610,042		687,082		671,098		648,269		617,672		578,682		530,956		474,406		409,132		335,334		255,918		172,861		87,340		- 0		- 0		- 0

						Monetized Net		2,471		8,715		20,423		39,666		68,901		110,415		167,488		237,624		333,013		451,350		592,467		754,396		929,381		1,116,923		1,311,923		1,321,279		1,314,414		1,288,942		1,242,104		1,170,973		1,074,342		950,742		799,102		625,003		432,395		223,643		- 0		- 0		- 0

						NPV Net		4,788,248

						 		 

						Residential Avoided Costs		$   1.006		$   1.052		$   1.099		$   1.147		$   1.200		$   1.255		$   1.319		$   1.360		$   1.440		$   1.522		$   1.600		$   1.677		$   1.752		$   1.831		$   1.909		$   1.969		$   2.028		$   2.087		$   2.146		$   2.205		$   2.265		$   2.324		$   2.383		$   2.442		$   2.501		$   2.561		$   2.620		$   2.679		$   2.738







7.6715771910519565E-2	0.11301299358285775	0.16056382429479918	0.21989666102631525	0.28918950202320232	0.36363725898082372	0.43623807184393454	0.50022165907293803	0.55170772269470425	0.59060071247511914	0.61932468134282126	0.63612457952392565	0.64539141622629248	0.65032645869991501	0.6529033834751351	0.65423482450323578	0.65491894775541493	0.65526945728270647	0.65544877525852285	0.65554044351409924	





7.1543262597240961E-2	0.10088379577808837	0.13940849017621995	0.18748214663064333	0.2434810188251024	0.30313580223637016	0.36010166407723304	0.4081867473025681	0.44401241406294689	0.4678374552317327	0.48225834965701209	0.49045847661660574	0.49494352124526109	0.49734208151499459	0.4986089854068122	0.49927370517100783	0.4996212400930562	0.4998026043492938	0.49989715900101511	0.49994643027143054	





7.6715771910519565E-2	0.11301299358285775	0.16056382429479918	0.21989666102631525	0.28918950202320232	0.36363725898082372	0.43623807184393454	0.50022165907293803	0.55170772269470425	0.59060071247511914	0.61932468134282126	0.63612457952392565	0.64539141622629248	0.65032645869991501	0.6529033834751351	0.65423482450323578	0.65491894775541493	0.65526945728270647	0.65544877525852285	0.65554044351409924	7.1543262597240961E-2	0.10088379577808837	0.13940849017621995	0.18748214663064333	0.2434810188251024	0.30313580223637016	0.36010166407723304	0.4081867473025681	0.44401241406294689	0.4678374552317327	0.48225834965701209	0.49045847661660574	0.49494352124526109	0.49734208151499459	0.4986089854068122	0.49927370517100783	0.4996212400930562	0.4998026043492938	0.49989715900101511	0.49994643027143054	







Market Potential





				Household Forecast								Gas Clothes Dryers

				Year		HH Forecast						Year		HTIB Household Saturation		HH		PG&E HH Population Allocated to Participating Stores		Remaining PG&E Population		% Purchased in Participating Retailers Each Year Based On EUL=12 years		% Purchased in Non-Participating Retailers Each Year Based On EUL=12 years		Maximum Annual Potential (Therms)		Maximum Lifecycle Potential (Therms)

														0.00%

Rick Ridge: Rick Ridge:
Annual percent growth in penetration				55%		45%		12		12

				2005		4,675,276						2005

				2006		4,743,642						2006

				2007		4,801,043						2007

				2008		4,844,177						2008

				2009		4,902,717						2009

				2010		4,963,789						2010

				2011		5,024,762						2011

				2012		5,086,797						2012		0.405

Rick Ridge: Rick Ridge:
2012 CLASS		

Rick Ridge: Rick Ridge:
Annual percent growth in penetration		2,060,153		1,138,238.21		921,914.58		94,853		76,826		1,009,475		12,113,698.38

				2013		5,149,913						2013		0.405		2,085,715		1,152,361.25		933,353.52		96,030		77,779		1,022,000		12,264,002.82

				2014		5,214,132						2014		0.405		2,111,723		1,166,731.10		944,992.36		97,228		78,749		1,034,744		12,416,933.94

				2015		5,279,477						2015		0.405		2,138,188		1,181,352.91		956,835.27		98,446		79,736		1,047,712		12,572,546.53

				2016		5,345,976						2016		0.405		2,165,120		1,196,232.94		968,887.34		99,686		80,741		1,060,909		12,730,907.25

				2017		5,413,653						2017		0.405		2,192,529		1,211,376.57		981,152.90		100,948		81,763		1,074,339		12,892,073.25

				2018		5,482,523						2018		0.405		2,220,422		1,226,787.14		993,634.67		102,232		82,803		1,088,007		13,056,080.27

				2019		5,552,617						2019		0.405		2,248,810		1,242,471.60		1,006,338.28		103,539		83,862		1,101,917		13,223,002.12

				2020		5,623,962						2020		0.405		2,277,705		1,258,435.99		1,019,268.62		104,870		84,939		1,116,075		13,392,903.11

				2021		5,694,824						2021		0.405		2,306,404		1,274,292.29		1,032,111.40		106,191		86,009		1,130,138		13,561,653.69

				2022		5,766,579						2022		0.405		2,335,464		1,290,348.37		1,045,116.01		107,529		87,093		1,144,378		13,732,530.52

				2023		5,839,238						2023		0.405		2,364,891		1,306,606.76		1,058,284.47		108,884		88,190		1,158,797		13,905,560.41

				2024		5,912,812						2024		0.405		2,394,689		1,323,070.00		1,071,618.85		110,256		89,302		1,173,398		14,080,770.47

				2025		5,987,313						2025		0.405		2,424,862		1,339,740.69		1,085,121.25		111,645		90,427		1,188,182		14,258,188.18

				2026		6,062,754						2026		0.405		2,455,415		1,356,621.42		1,098,793.78		113,052		91,566		1,203,153		14,437,841.35

				2027		6,139,144						2027		0.405		2,486,353		1,373,714.85		1,112,638.58		114,476		92,720		1,218,313		14,619,758.15

				2028		6,216,497						2028		0.405		2,517,681		1,391,023.65		1,126,657.82		115,919		93,888		1,233,664		14,803,967.10

				2029		6,294,825						2029		0.405		2,549,404		1,408,550.55		1,140,853.71		117,379		95,071		1,249,208		14,990,497.09

				2030		6,374,140						2030		0.405		2,581,527		1,426,298.29		1,155,228.47		118,858		96,269		1,264,948		15,179,377.35

																								Maximum		17,188,190		206,258,279





















Key Parameters

		Key Parameters																																																						 



		Key Metrics		Gas Clothes Dryers 

		Est. kwh Savings* (Source: Energy Star) based on Energy Consumption)		n/a

		Est. Peak kw Reduction* (Source: Energy Star) based on Energy Consumption)		n/a

		Est. Therm Savings* (Source: Energy Star) based on Energy Consumption)		5.88

		ENERGY STAR EUL (years)		12

		DEER EUL		12

		Market Share** of ENERGY STAR (Source: US EPA		5% in 2015

		Adjusted Market Share** of ENERGY STAR (Source: US EPA)		0.05

		Initial Incentives Proposed ($)		50

		Incremental Cost 		1.09

		Household Saturation 2012		0.405

Rick Ridge: Rick Ridge:
2012 CLASS.

		Growth Rate		0

		M 		0.5

		p		0.013107921

		q		0.4792

		Advertising Elasticity		0.2826666667

		Price Elasticity		0.1

		Assortment Elasticity		0.21

		Load Shape		Clothes and Dish Washers

		Retailer Share w/o Lowes & Costco

Rick Ridge: Rick Ridge:
Retailer shares from Navitas.		0.5525018419



		Growth in Saturation (Source: Residential Solutions Workbook)



		Product Category		2000 RASS/CLASS		2003 RASS/CLASS		2005 RASS/CLASS		2009 RASS/CLASS		2012 RASS/CLASS		Other		Growth Rate

		Gas Clothes Dryers										41%				-0.38%





		 Final Store Market Share For All Retailers From Navitas

		Product		Costco		Home Depot		Sears		Kmart		Best Buy		Lowe’s		w/o Lowes & Costco		W/ Lowes & Costco

		Dryers - ES V1 		1%		20%		30%		0.30%		10%		15%		60%		76%





























				 

																																				 





		Load Shapes

		Product Category		Load Shape

		Dryers

		Air Cleaners		Central Air Conditioning

		Sound Bars		Lighting

		HTIB		Lighting

		Freezers		Refrigerator/Freezer (Recycled/UnConditioned)







Final UES

				Note: Selected values in tables below are highlighted in yellow

				UEC and UES Values for Freezers from the Draft 2015 DEER Code Update

				Product Type		DEER Size Category		DEER – Baseline UEC (kWh/yr.)		DEER ENERGY STAR (Tier 1) UEC (kWh/yr.)		UES

												kWh/yr		kW/yr		therms/yr

				Upright freezer with manual defrost		Small (<13 cu. ft.)		255		229.5		22.1		0.00398		-0.65

						Medium (13-16 cu. ft.)		274		246.6		23.8		0.00428		-0.699

						Large (>16 cu. ft.)		294		264.6		25.5		0.00459		-0.75

				Upright freezer with automatic defrost		Small (<13 cu. ft.)		323		290.7		28		0.00505		-0.824

						Medium (13-16 cu. ft.)		353		317.7		30.6		0.00552		-0.9

						Large (>16 cu. ft.)		383		344.7		33.2		0.00598		-0.977

				Chest freezer with manual defrost		Small (<13 cu. ft.)		188		169.2		16.3		0.00294		-0.48

						Medium (13-16 cu. ft.)		214		192.6		18.6		0.00334		-0.546

						Large (>16 cu. ft.)		239		215.1		20.7		0.00373		-0.61

				Chest freezer with automatic defrost		Small (<13 cu. ft.)		261		234.9		22.6		0.00408		-0.666

						Medium (13-16 cu. ft.)		297		267.3		25.8		0.00464		-0.758

						Large (>16 cu. ft.)		332		298.8		28.8		0.00519		-0.847

				Mean								24.6667		0.0044





				UES for Electric Clothes Dryers Including Interactive Effects

				Product Type		Size		Voltage (V)		UES without interactive effects (kWh/yr) 		UES with interactive effects 				Peak Demand

												(kWh/yr)		(therm/yr)		kW/yr

				Ventless or Vented		Standard*		Any		160		162		-4		0.08

				Ventless or Vented		Compact**		120		181		185		-4

				Vented		Compact**		240		83		85		-2

				Ventless		Compact**		240		47		48		-1

				* Clothes dryer UES will be 164 kWh/yr since we assume that it’s unlikely that we’ll be incenting many, if any, compact dryers.

				UES for HTiBs Including Interactive Effects

				Product Type		UES without interactive effects (kWh/yr) 		UES with interactive effects 				Peak Demand

								(kWh/yr)		(therm/yr)		kW/yr

				HTIB		37.9		38.7		-0.9		0.00054

				HTIB w/DVD		43.8		44.7		-1.1

				HTIB w/Blu-Ray		42.7		43.5		-1

				Mean		41.5		42.3

				UES for Sound Bars Including Interactive Effects



				UES without interactive effects (kWh/yr) 		UES with interactive effects 				Peak Demand

						(kWh/yr)		(therm/yr)		kW/yr

				52.6		53.6		-1.3		0.00065

				Air Cleaners

						Peak Demand

				kWh/yr.		kW/yr

				221		0.07

				 

				Gas Clothes Dryers

				UES (Therms/Year

				5.09





Avoided Costs

		$/kWh

		Product		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044		2045

		Electric Clothes Dryers		0.1253432889		0.1351303513		0.1417114874		0.146199239		0.1507162961		0.1595941577		0.1644298601		0.1693016103		0.174725594		0.1791012423		0.1854643591		0.191864502		0.1982766132		0.2046516171		0.2111629655		0.2178488225		0.2229997571		0.2282835328		0.2336225674		0.239031536		0.2442537144		0.2495525381		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619

		Air Cleaners 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014

		Sound Bars		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		HTIB		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		Freezers 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014







		$/Therm

		Product		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044		2045

		Gas Clothes Dryers		0.9610953873		1.0061597745		1.0516083694		1.0987715754		1.147373278		1.2003729974		1.2547556269		1.3189351627		1.3600844887		1.4399753661		1.5220689266		1.5998138321		1.6773631244		1.7523850081		1.8308955634		1.909412807		1.9688307796		2.0275740654		2.0867750403		2.1464378435		2.2054044073		2.2646038406		2.323803274		2.3830027074		2.4422021408		2.5014015741		2.5606010075		2.6198004409		2.6789998742		2.7381993076		2.797398741





				2015								2016								2017								2018								2019								2020								2021								2022								2023								2024								2025								2026								2027								2028								2029								2030								2031								2032								2033								2034								2035								2036								2037								2038								2039								2040								2041								2042								2043								2044								2045



				0.2921764897		0.2008145771		0.2034613638		0.2646429567		0.3046066487		0.2111859536		0.2139029018		0.2764642704		0.317152022		0.2216411883		0.224426641		0.288388518		0.3301441788		0.2325143057		0.2353658443		0.3007472467		0.3435238887		0.243725095		0.2466449412		0.3134793531		0.3580436116		0.2559990205		0.2589954201		0.3273349451		0.3729290828		0.2686063992		0.2716771046		0.3415430404		0.3903635796		0.283558078		0.2867404082		0.3582730969		0.4018393345		0.2929979986		0.2961787059		0.3690684497		0.4233029011		0.3117427619		0.3151043607		0.3898253424		0.4453359921		0.3310275737		0.3345669084		0.4111384523		0.4662434891		0.3492699701		0.3529678515		0.4313325213		0.4870849617		0.3674833991		0.3713312782		0.4514634853		0.507271906		0.3850913802		0.3890779342		0.4709437877		0.5283453152		0.4035548817		0.4076872494		0.4913081171		0.5494116319		0.4220302608		0.4263040658		0.5116668484		0.5657162621		0.4357155321		0.4401373313		0.5272616542		0.5818445605		0.4492410511		0.4538070195		0.5426814343		0.5980894757		0.4628784371		0.4675896705		0.5582174571		0.6144520424		0.4766287248		0.481486319		0.5738707572		0.6306390049		0.4902067511		0.4952099349		0.5893487164		0.6468844084		0.5038427344		0.5089916195		0.6048850784		0.6631298118		0.5174787177		0.522773304		0.6204214405		0.6793752153		0.531114701		0.5365549886		0.6359578025		0.6956206188		0.5447506843		0.5503366731		0.6514941645		0.7118660222		0.5583866676		0.5641183577		0.6670305266		0.7281114257		0.5720226509		0.5779000423		0.6825668886		0.7443568291		0.5856586342		0.5916817268		0.6981032507		0.7606022326		0.5992946175		0.6054634114		0.7136396127		0.7768476361		0.6129306008		0.619245096		0.7291759748		0.7930930395		0.6265665841		0.6330267805		0.7447123368



										0.9610953873								1.0061597745								1.0516083694								1.0987715754								1.147373278								1.2003729974								1.2547556269								1.3189351627								1.3600844887								1.4399753661								1.5220689266								1.5998138321								1.6773631244								1.7523850081								1.8308955634								1.909412807								1.9688307796								2.0275740654								2.0867750403								2.1464378435								2.2054044073								2.2646038406								2.323803274								2.3830027074								2.4422021408								2.5014015741								2.5606010075								2.6198004409								2.6789998742								2.7381993076								2.797398741









				2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044		2045

				0.9610953873		1.0061597745		1.0516083694		1.0987715754		1.147373278		1.2003729974		1.2547556269		1.3189351627		1.3600844887		1.4399753661		1.5220689266		1.5998138321		1.6773631244		1.7523850081		1.8308955634		1.909412807		1.9688307796		2.0275740654		2.0867750403		2.1464378435		2.2054044073		2.2646038406		2.323803274		2.3830027074		2.4422021408		2.5014015741		2.5606010075		2.6198004409		2.6789998742		2.7381993076		2.797398741







Inputs Calculator

				Outputs from Individual Diffusion Models

						2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

				Electric Clothes Dryers

				Air Cleaners

				Sound Bars

				HTIB

				Freezers

				Gas Clothes Dryers		8,212		12,775		18,881		26,630		35,836		45,921		56,044		65,372		73,404		80,076











Parameter Summary

										Parameter		Description

										p=		Coefficient of innovation (i.e.,external influence)

										q=		Coefficient of imitation (i.e., internal influence)

										 M=		Total potential ratio of sales of energy-efficient products to total sales

										N0=		Percentage of energy-efficient products sold at time 0.

										P0=		Ratio of price for energy-efficient product to price for standard product at time 0

										e=		Coefficient of sensitivity (elasticity) for price term

										r=		Assumed annual change in P

										A0=		Ratio of advertising expenditure with the program to without the program at time 0

										f=		Coefficient of sensitivity (elasticity) for advertising

										v=		Assumed annual change in A

										B0=		Ratio of energy-efficient assortment with the program to without the program at time 0

										g=		Coefficient of sensitivity (elasticity) for assortment

										w=		Assumed rate of change in B

								Participating Retailers								Nonparticipating Retailers

								Parameter		With		Analog/Source				Parameter		With		Analog/Source

								p:		0.02		Gas Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.01		Gas Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0.4792		Gas Clothes Dryers  (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0.4792		Gas Clothes Dryers  (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.58		Program Design & Theory				 M:		0.55		Program Design & Theory

								N0:		0.05		US EPA				N0:		0.05		US EPA

								P0:		1.09		Assumed Incremental Cost				P0:		1.09		Assumed Incremental Cost

								e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.020		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.02		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		2.00		Program Design & Theory				A0:		1.45		Program Design & Theory

								f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		1.90		Program Design & Theory				B0:		1.40		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B

								Parameter		Without		Analog/Source				Parameter		Without		Analog/Source

								p:		0		Gas Clothes Dryers  (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				p:		0		Gas Clothes Dryers  (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								q:		0.4792		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				q:		0.4792		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								 M:		0.5		Program Design & Theory				 M:		0.5		Program Design & Theory

								N0:		0.05		US EPA				N0:		0.05		US EPA

								P0:		1.09		Assumed Incremental Cost				P0:		1.09		Assumed Incremental Cost

								e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement				r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement

								A0:		1.00		Program Design & Theory				A0:		1.00		Program Design & Theory

								f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380				f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380

								v:		0.00		Program Design & Theory				v:		0.00		Program Design & Theory

								B0:		1.00		Program Design & Theory				B0:		1.00		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.00		Assumed annual change in B				w:		0.00		Assumed annual change in B

												Delta Tables								Delta Tables

								Parameter		With		Source				Parameter		With		Source

								p:		0.02		Gas Clothes Dryers  (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.01		Gas Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0		Gas Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0		Gas Clothes Dryers (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.08		Program Design & Theory				 M:		0.05		Program Design & Theory

								N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory				N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory

								P0:		0		Assumed Incremental Cost				P0:		0		Assumed Incremental Cost

								e:		0		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		1		Program Design & Theory				A0:		0.45		Program Design & Theory

								f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		1.27		Program Design & Theory				B0:		0.40		Program Design & Theory

								g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B





Household Forecast

				Form 2.2 - PG&E Planning Area: California Energy Demand 2010-2020 Staff Fofrecast: Planning Area Economic and Demographic Assumptions

				Year		Household Population		Households		Persons per Household		Real Personal Income (Millions 2007$)		Industrial Output (Millions 2000$)		Commercial Floorspace (MM Sqft.)						Decade		Compound Annual Household Growth Rate

				1990		10,450,128		3,897,421		2.68		352,572		41,818		1,758						1990-2000		1.13%

				1991		10,678,197		3,961,902		2.70		351,034		41,838		1,800						2000-2008		1.32%

				1992		10,874,483		4,011,740		2.71		362,430		41,479		1,832						2008-2010		1.23%

				1993		11,037,375		4,055,134		2.72		364,533		40,641		1,866						2010-2020		1.26%

				1994		11,125,194		4,095,706		2.72		370,458		40,499		1,894

				1995		11,221,517		4,135,477		2.71		384,839		42,528		1,925

				1996		11,331,199		4,173,736		2.71		403,080		44,978		1,953

				1997		11,538,191		4,216,615		2.74		424,313		54,285		1,981

				1998		11,684,836		4,265,384		2.74		457,470		64,314		2,014

				1999		11,859,729		4,319,650		2.75		489,081		76,991		2,062

				2000		12,058,945		4,363,044		2.76		547,532		103,369		2,107

				2001		12,296,435		4,419,002		2.78		535,209		91,177		2,152

				2002		12,473,890		4,477,097		2.79		519,562		83,917		2,204

				2003		12,634,773		4,536,605		2.79		520,797		85,650		2,246

				2004		12,790,570		4,602,671		2.78		541,270		90,569		2,280

				2005		12,942,336		4,675,276		2.77		557,496		105,435		2,315

				2006		13,105,896		4,743,642		2.76		586,705		115,365		2,342

				2007		13,289,560		4,801,043		2.77		607,914		114,093		2,372

				2008		13,464,871		4,844,177		2.78		610,277		113,756		2,408

				2009		13,641,175		4,902,717		2.78		612,700		112,270		2,445

				2010		13,820,023		4,963,789		2.78		621,890		114,873		2,475

				2011		14,002,083		5,024,762		2.79		636,633		119,051		2,501

				2012		14,187,416		5,086,797		2.79		659,641		124,743		2,531

				2013		14,376,096		5,149,913		2.79		683,170		128,452		2,565

				2014		14,568,193		5,214,132		2.79		701,917		130,366		2,600

				2015		14,763,782		5,279,477		2.80		718,519		132,139		2,635

				2016		14,962,938		5,345,976		2.80		735,717		134,088		2,668

				2017		15,165,735		5,413,653		2.80		753,699		135,921		2,699

				2018		15,372,256		5,482,523		2.80		771,968		137,645		2,730

				2019		15,582,566		5,552,617		2.81		790,445		139,181		2,761

				2020		15,796,769		5,623,962		2.81		809,045		140,442		2,792







				Annual Growth Rates (%)

				1990-2000		1.44%		1.13%		0.30%		4.50%		9.47%		1.83%

				2000-2008		1.39%		1.32%		0.07%		1.37%		1.20%		1.68%

				2008-2010		1.31%		1.23%		0.08%		0.95%		0.49%		1.37%

				2010-2020		1.35%		1.26%		0.09%		2.67%		2.03%		1.21%







Overall Market

														Year		Total Cumulative Participating Retailer Sales		Total Cumulative Participating Retailer Qualified Sales		Market Share Participating Retailers		Total Cumulative Nonparticipating Retailer Sales		Total Cumulative Nonparticipating Retailer Qualified Sales		Market Share Nonparticipating Retailers		Market Total Sales		Market Total Program-Qualified Sales		Total Market Share

														2016		99,686		8,212		8.2%		80,741		6,194		8%		180,427		14,406		8%

														2017		200,634		20,987		10.5%		161,481		12,388		8%		362,115		33,375		9%

														2018		302,866		39,868		13.2%		243,244		21,628		9%		546,110		61,496		11%

														2019		406,406		66,498		16.4%		326,047		34,924		11%		732,453		101,422		14%

														2020		511,275		102,334		20.0%		409,908		53,364		13%		921,184		155,698		17%

														2021		617,466		148,255		24.0%		494,847		77,928		16%		1,112,314		226,183		20%

														2022		724,995		204,299		28.2%		580,857		109,204		19%		1,305,852		313,503		24%

														2023		833,879		269,671		32.3%		667,950		147,197		22%		1,501,829		416,869		28%

														2024		944,135		343,076		36.3%		756,140		191,312		25%		1,700,275		534,388		31%

														2025		1,055,780		423,152		40.1%		845,442		240,580		28%		1,901,222		663,732		35%

														2026		1,168,832		508,777		43.5%		935,868		293,987		31%		2,104,700		802,764		38%

														2027		1,283,308		598,166		46.6%		1,027,435		350,696		34%		2,310,743		948,862		41%

														2028		1,399,227		690,166		49.3%		1,120,154		409,677		37%		2,519,381		1,099,843		44%

														2029		1,516,606		784,114		51.7%		1,214,043		470,272		39%		2,730,649		1,254,385		46%

														2030		1,635,464		879,655		53.8%		1,309,114		532,099		41%		2,944,578		1,411,754		48%

						Program						Nonparticipants						Total Market

				Year		Gross PQ Sales		Total Sales		Program Share		Gross PQ Sales		Total Sales		NP Share		Gross PQ Sales		Total Sales		Total Market Share

				2015		4,922		98446.0758819758		0.05		3,987		79,736		0.05		8,909		178,182		0.05

				2016		8,212		99686.0785564974		0.08		6,194		80,741		0.08		14,406		180,427		0.08

				2017		12,775		100948.047322999		0.13		9,240		81,763		0.11		22,015		182,711		0.12

				2018		18,881		102232.261885539		0.18		13,295		82,803		0.16		32,176		185,035		0.17

				2019		26,630		103539.300299168		0.26		18,441		83,862		0.22		45,071		187,401		0.24

				2020		35,836		104869.66603119		0.34		24,563		84,939		0.29		60,399		189,809		0.32

				2021		45,921		106191.023823183		0.43		31,276		86,009		0.36		77,197		192,200		0.40

				2022		56,044		107529.030723355		0.52		37,993		87,093		0.44		94,037		194,622		0.48

				2023		65,372		108883.896510469		0.60		44,115		88,190		0.50		109,487		197,074		0.56

				2024		73,404		110255.833606501		0.67		49,268		89,302		0.55		122,673		199,557		0.61

				2025		80,076		111645.057109943		0.72		53,406		90,427		0.59		133,482		202,072		0.66

				2026		85,625		113051.784829528		0.76		56,709		91,566		0.62		142,335		204,618		0.70

				2027		89,389		114476.23731838		0.78		58,981		92,720		0.64		148,370		207,196		0.72

				2028		92,000		115918.637908592		0.79		60,595		93,888		0.65		152,594		209,807		0.73

				2029		93,948		117379.21274624		0.80		61,827		95,071		0.65		155,775		212,450		0.73

				2030		95,541		118858.190826843		0.80		62,854		96,269		0.65		158,396		215,127		0.74

						 

						PQ

				Year		P-Gross		NP-Gross		P-Net		NP-Net		Gross		Net		All Cleaners		Gross Share of All		Net Share of All

				1		8,212		6,194		1,080		418		14,406		1,498		180,427		8%		1%

				2		12,775		9,240		2,590		992		22,015		3,582		182,711		12%		2%

				3		18,881		13,295		4,627		1,752		32,176		6,378		185,035		17%		3%

				4		26,630		18,441		7,209		2,718		45,071		9,927		187,401		24%		5%

				5		35,836		24,563		10,277		3,882		60,399		14,160		189,809		32%		7%

				6		45,921		31,276		13,683		5,204		77,197		18,887		192,200		40%		10%

				7		56,044		37,993		17,255		6,631		94,037		23,886		194,622		48%		12%

				8		65,372		44,115		20,852		8,117		109,487		28,969		197,074		56%		15%

				9		73,404		49,268		24,386		9,617		122,673		34,004		199,557		61%		17%

				10		80,076		53,406		27,804		11,101		133,482		38,905		202,072		66%		19%

				11		85,625		56,709		31,082		12,551		142,335		43,632		204,618		70%		21%

				12		89,389		58,981		33,230		13,506		148,370		46,736		207,196		72%		23%

				13		92,000		60,595		34,619		14,125		152,594		48,745		209,807		73%		23%

				14		93,948		61,827		35,566		14,544		155,775		50,111		212,450		73%		24%

				15		95,541		62,854		36,275		14,854		158,396		51,129		215,127		74%		24%

				 



Program Share	5.000000000000001E-2	8.237706906748074E-2	0.12654930202928827	0.18468991448203731	0.25719763809856017	0.34171883301504069	0.43243595575444177	0.5211979344755947	0.60038680996134441	0.66576409954896643	0.71723995747436997	0.75740010035876515	0.78085053755887568	0.79365839035354024	0.80037797520276199	0.80382549267871317	NP Share	0.05	7.6715771910519565E-2	0.11301299358285775	0.16056382429479918	0.21989666102631525	0.28918950202320232	0.36363725898082372	0.43623807184393454	0.50022165907293803	0.55170772269470425	0.59060071247511914	0.61932468134282126	0.63612457952392565	0.64539141622629248	0.65032645869991501	0.6529033834751351	Total Market Share	0.05	7.9843649017396087E-2	0.12049182893230551	0.17389353356157208	0.24050551956413976	0.31821205415100923	0.40164866566993129	0.48317855243718222	0.5555630894349598	0.61472408098938591	0.66056912859654138	0.69561160467298189	0.71608593791184694	0.72730919252747583	0.73323019795060118	0.7362881267965371	







P-Gross	8211.8469783148994	12774.904929945111	18881.267704945356	26630.063487323459	35835.939894855263	45920.816879520782	56043.908709175368	65372.455282081777	73404.375781052906	80076.296013759158	85625.433175622267	89388.831447774734	91999.799574507953	93947.736628729966	95541.243800287455	NP-Gross	6194.0783314156324	9240.252172206503	13295.148579017083	18440.868995418074	24563.481996588354	31276.18010514175	37993.282604701366	44114.734344067518	49268.366362149311	53406.115250180148	56709.175489491376	58981.395670213875	60594.607429146927	61827.279610402424	62854.381405647517	







P-Net	1079.9796828582141	2590.3764075370109	4626.5274255020531	7209.0892730209016	10277.346724466372	13683.359839588282	17255.123664059436	20852.253547590444	24386.211252172885	27804.390977511106	31081.590814533942	33229.694630294514	34619.36428540499	35566.217073753767	36275.406457363126	NP-Net	417.63156465132624	991.71646382830522	1751.7227904889323	2718.330559139984	3882.4352069246524	5203.6869463444064	6630.9481989044089	8116.5931332404662	9617.3602487168773	11101.08492309686	12550.636025708072	13506.143808724786	14125.27484208231	14544.399566864155	14853.773453159794	







Gross	14405.925309730532	22015.157102151614	32176.416283962441	45070.932482741533	60399.421891443621	77196.996984662532	94037.191313876741	109487.18962614929	122672.74214320222	133482.41126393931	142334.60866511363	148370.2271179886	152594.40700365487	155775.01623913238	158395.62520593498	Net	1497.6112475095404	3582.0928713653161	6378.2502159909855	9927.4198321608856	14159.781931391024	18887.046785932689	23886.071862963843	28968.846680830909	34003.571500889761	38905.475900607969	43632.226840242016	46735.838439019302	48744.639127487302	50110.616640617925	51129.179910522922	







Gross Share of All	7.9843649017396087E-2	0.12049182893230551	0.17389353356157208	0.24050551956413976	0.31821205415100923	0.40164866566993129	0.48317855243718222	0.5555630894349598	0.61472408098938591	0.66056912859654138	0.69561160467298189	0.71608593791184694	0.72730919252747583	0.73323019795060118	0.7362881267965371	Net Share of All	8.3003864201551345E-3	1.9605261932652652E-2	3.4470478570708792E-2	5.2974259309577262E-2	7.4600271883671632E-2	9.8267516047581549E-2	0.12273056505521425	0.14699456634446573	0.1703949375880128	0.19253290429764069	0.21323755067333378	0.2255632909160932	0.23233108486739529	0.23586977068532522	0.23766949404074511	









Sensitivity Analysis

						Source:		Van den Bulte. (2002). Technical Report: Want to know how diffusion speed varies across countries and products? Try using a Bass model. Special Issue of: GLOBAL NPD: Making It WORK;Product Development & Management Association. 

																																																Inputs for Sensitivity Analysis

								Launched in 1976

								p										p																																Participating Retailers

																																														Original Values Copied & Pasted into Col. Y		Parameter		Starting Value		% Variation in p		% Variation in M		% Variation in v		% Variation in w		 

										Best Guess		90% Confidence Interval								Best Guess		90% Confidence Interval																														0.6		0.3		0.6		0.6		Lower		Upper		New Value

								Baseline Case: Consumer durables launched in 1976		0.016		0.012		0.021				Baseline Case: Consumer durables launched in 1976		0.016		0.012		0.021																						0.02		p:		0.02		0.012								0.008		0.032		0.021

								For all other cases multiply by the following factors:										For all other cases multiply by the following factors:																												0.58		M:		0.55		 		0.165						0.385		0.715		0.697

								Cellular phone		0.226		0.125		0.409				Cellular phone		0.003616		0.0015		0.008589																						0.10		v:		0.1		 				0.06				0.04		0.16		0.01

								Non-durable product		0.689		0.415		1.143				Non-durable product		0.011024		0.00498		0.024003																						0.10		w: 		0.1		 						0.06		0.04		0.16		0.011

								Industrial		1.058		0.679		1.65				Industrial		0.016928		0.008148		0.03465

								Non commercial innovation		0.365		0.146		0.91				Non commercial innovation		0.00584		0.001752		0.01911

								Western Europe		0.464		0.296		0.729				Western Europe		0.007424		0.003552		0.015309

								Asia		0.595		0.36		0.981				Asia		0.00952		0.00432		0.020601																																										 

								Other regions		0.796		0.315		2.008				Other regions		0.012736		0.00378		0.042168

								For each year after 1976, multiply by:		1.021		1.002		1.041				For each year after 1976, multiply by:		1.021		1.002		1.041																																						 

																																																										 				 

																																																										 				 

								q										q																																												 				 		 		 

																																																														 				 				 

										Best Guess		90% Confidence Interval								Best Guess		90% Confidence Interval																										Cntl+Shift U to run simulation														 				 				 

								Baseline Case: Consumer durables launched in 1976		0.409		0.355		0.471				Baseline Case: Consumer durables launched in 1976		0.409		0.355		0.471																																				 		 								 

								For all other cases multiply by the following factors:										For all other cases multiply by the following factors:																																												 								 

								Cellular phone		0.635		0.465		0.868				Cellular phone		0.259715		0.165075		0.408828																																						 

								Non-durable product		0.931		0.713		1.216				Non-durable product		0.380779		0.253115		0.572736																																						 

								Industrial		1.149		0.909		1.451				Industrial		0.469941		0.322695		0.683421								 																														 								 

								Non commercial innovation		2.406		1.488		3.891				Non commercial innovation		0.984054		0.52824		1.832661								 																		NTGRs		Starting Value		Generated NTGR						Input to Stata		 

								Western Europe		0.949		0.748		1.203				Western Europe		0.388141		0.26554		0.566613								 																1		0.9679133236		0.710		0.8707				1				 

								Asia		0.743		0.571		0.966				Asia		0.303887		0.202705		0.454986																								2		0.9679133236				 				2				 				 

								Other regions		0.699		0.429		1.137				Other regions		0.285891		0.152295		0.535527																								3		0.9679133236								3				 

								For each year after 1976, multiply by:		1.028		1.018		1.039				For each year after 1976, multiply by:		1.028		1.018		1.039																								4		0.9679133236								4				 

																																																5		0.9679133236								5				 

																		 																														6		0.9679133236								6				 

								Launched After 1976																																								7		0.9679133236								7				 

																		 																														8		0.9679133236				 				8				 

																																																9		0.9679133236				 				9				 

																																																10		0.9679133236				 				10

																		2015 VALUES FOR p & q																														11		0.9679133236				 				11

																		p		Lower 90%		Upper 90%		PERCENT		q		Lower 90%		Upper 90%		PERCENT																12		0.9679133236				 				12

																Baseline Case		0.0360		0.0130		0.1006		64%		1.2008		0.7119		2.0942		41%																13		0.9679133236				 				13

																Cellular phone		0.0081		0.0054		0.1150		34%		0.7625		0.3310		1.8178		57%																14		0.9679								14

																Non-durable product		0.0248		0.0054		0.0259		78%		1.1179		0.5076		2.5466		55%																15		0.9679133236								15

																Industrial		0.0381		0.0088		0.0375		77%		1.3797		0.6471		3.0387		53%																16		0.9679								16

																Non commercial innovation		0.0131		0.0019		0.0207		86%		2.8890		1.0592		8.1487		63%																17		0.9679133236								17

																Western Europe		0.0167		0.0038		0.0165		77%		1.1395		0.5325		2.5194		53%																18		0.9679133236								18

																Asia		0.0214		0.0047		0.0223		78%		0.8922		0.4065		2.0230		54%																19		0.9679133236								19

																Other regions		0.0286		0.0041		0.0456		86%		0.8393		0.3054		2.3812		64%																20		0.9679133236								20

																																																21		0.9679133236								21

																						Average		68%						Average		54%																22		0.9679133236								22

																																																23		0.9679133236								23

																																																24		0.9679133236								24

																																																25		0.9679133236								25

																																																26		0.9679133236								26

																																																27		0.9679133236								27

																																																28		0.9679133236								28
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																																																33		0.9679133236								33
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																																																35		0.9679133236								35
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																																																78		0.9679133236								78
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				For details regarding the methods that underlie this Excel Workbook, see Estimation of Net-To-Gross Ratos for the PG&E RPP Program (Appendix 8 of the Work Paper PGECOAPP128: Retail Plug Load Portfolio). A general description of each worksheet is provided below.

				Bass Fcst Air Cleaners		Contains the Generalized Bass Diffusion Model for participating retailers. It also contains the MEA_NTGR in Cell D132, the NTGR in Cell 131 and the ME_Rate in Cell 133. The ME_Rate is based on the estimate of net kWh savings for nonparticipating retailers. 

				Bass Fcst Air Cleaners Market		Contains the Generalized Bass Diffusion Model for nonparticipating retailers. It produces the estimates of net kWh (or therms for Gas Clothes Dryers) savings that are used to calculate the ME_Rate.  

				Market Potential		Calculates the forecast of annual purchases of a given product category (both program-qualified and non-program-qualified). Based on these results, it also calculates the maximum market-level lifecycle potential and the maximum market-level first year annual savings potential for kWh (or therms for Gas Clothes Dryers).

				Key Parameters		Contains key Generalized Bass Diffusion Model parameters that drive the estimates of gross and net savings.

				Avoided Costs		Contains the E3 avoided costs for kWh (or therms for Gas Clothes Dryers)

				Final UES		Contains the final unit energy savings and peak demand reductions. These values are consistent with the values contained in the Work Paper PGECOAPP128: Retail Plug Load Portfolio.

				Parameter Summary		Provides in a table format the parameters for the various participant and nonparticipant and with and without scenarios.

				Household Forecast		Contains the household forecast of PG&E households prepared by the California Energy Commission. Note that for the purpose of estimating the Market Potential this CEC forecast has been extended another 9 years at the compound annual growth rate for the period 2010-2020.

				Inputs Calculator		Contains the forecast of gross sales of program-qualifying products for participating retailers. This forecast is entered into the E3 Calculator.

				Overall Market		For each product category, contains market level results for participating retailers, nonparticipating retailers and the overall market.





Bass Fcst Air Cleaners

		Extended Generalized Bass Model: Participating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Participating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand" in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				 																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r																		Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r		 

														0.90		0.10		0.10																								0.9800		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt						 		Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.030		p:		0.02		Coefficient of innovation (i.e.,external influence)				0		1.41		1.00		1.00		0.320		0.102		0.423								p:		0.000000044		Coefficient of innovation (i.e.,external influence)				0		1.41		1.00		1.00		0.320		0.102		0.409

		0.700		q:		0.5701		Coefficient of imitation (i.e., internal influence)				1		1.27		1.10		1.00		0.423		0.179		0.525								q:		0.570100000		Coefficient of imitation (i.e., internal influence)				1		1.38		1.00		1.00		0.409		0.168		0.491

		0.650		 M:		0.70		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.14		1.20		1.00		0.525		0.275		0.612								 M:		0.65		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.35		1.00		1.00		0.491		0.241		0.553

		0.310		N0:		0.32		Percentage of energy-efficient products sold at time 0.				3		1.03		1.30		1.10		0.612		0.375		0.686								N0:		0.32		Percentage of energy-efficient products sold at time 0.				3		1.33		1.00		1.00		0.553		0.306		0.592

		1.100		P0:		1.41		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.40		1.20		0.686		0.470		0.744								P0:		1.41		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.30		1.00		1.00		0.592		0.351		0.614

		0.100		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.50		1.30		0.744		0.553		0.789								e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.27		1.00		1.00		0.614		0.377		0.625

		0.010		r:		0.10		Assumed annual change in P				6		1.00		1.60		1.40		0.789		0.623		0.827								r:		0.020		Assumed annual change in P				6		1.25		1.00		1.00		0.625		0.391		0.631

		1.000		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.70		1.50		0.827		0.683		0.859								A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.22		1.00		1.00		0.631		0.398		0.634

		0.425		f:		0.28267		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.80		1.60		0.859		0.738		0.889								f:		0.282667		Coefficient of sensitivity (elasticity) for advertising				8		1.20		1.00		1.00		0.634		0.403		0.637

		0.060		v:		0.10		Assumed annual change in A				9		1.00		1.90		1.70		0.889		0.790		0.916								v:		0.00		Assumed annual change in A				9		1.18		1.00		1.00		0.637		0.405		0.638

		1.000		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		2.00		1.80		0.916		0.840		0.943								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.15		1.00		1.00		0.638		0.407		0.640

		0.210		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		2.00		1.80		0.943		0.889		0.955								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.13		1.00		1.00		0.640		0.409		0.641

		0.06		w:		0.1		Assumed annual change in B				12		1.00		2.00		1.80		0.955		0.911		0.960								w:		0.00		Assumed annual change in B				12		1.11		1.00		1.00		0.641		0.411		0.642

												13		1.00		2.00		1.80		0.960		0.921		0.962																13		1.08		1.00		1.00		0.642		0.413		0.644

												14		1.00		2.00		1.80		0.962		0.925		0.963																14		1.06		1.00		1.00		0.644		0.414		0.645

												15		1.00		2.00		1.80		0.963		0.927		0.963																15		1.04		1.00		1.00		0.645		0.416		0.646

												16		1.00		2.00		1.80		0.963		0.928		0.963																16		1.02		1.00		1.00		0.646		0.418		0.648

												17		1.00		2.00		1.80		0.963		0.928		0.963																17		1.00		1.00		1.00		0.648		0.419		0.649

												18		1.00		2.00		1.80		0.963		0.928		0.963																18		1.00		1.00		1.00		0.649		0.421		0.650

												19		1.00		2.00		1.80		0.963		0.928		0.963																19		1.00		1.00		1.00		0.650		0.422		0.650

												  

























						Total Program Qualifying and Non-Qualifying Units Sold								 		 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		PG&E HH Forecast		Annual NTGR		All PQ Gross		Total Units		% Change in Gross Qualified Products																												Year		Cumulative P net		Cumulative  NP Net		Total				Year		Cumulative P  gross		Cumulative  NP Gross		Total

						2016		15,029		0.014		207		46,014		6,361		8,668		15,029		5,279,477		0.03		26,691		63,954		29%		8,215																										1		207		296		503				1		6,361		20,330		26,691

						2017		15,667		0.034		527		117,246		8,220		7,447		15,667		5,345,976		0.06		33,899		66,668		22%		10,093																										2		734		932		1,666				2		14,581		46,008		60,590

						2018		16,320		0.059		964		214,424		9,989		6,331		16,320		5,413,653		0.10		40,327		69,445		17%		11,802																										3		1,698		1,893		3,591				3		24,570		76,347		100,917

						2019		16,987		0.093		1,585		352,540		11,647		5,340		16,987		5,482,523		0.14		46,020		72,287		13%		13,461																										4		3,283		3,509		6,793				4		36,217		110,720		146,937

						2020		17,671		0.130		2,291		509,569		13,143		4,528		17,671		5,552,617		0.17		51,028		75,194		10%		15,102																										5		5,575		6,069		11,644				5		49,360		148,605		197,965

						2021		18,364		0.164		3,011		669,710		14,495		3,870		18,364		5,623,962		0.21		55,568		78,146		9%		16,692																										6		8,586		9,761		18,346				6		63,855		189,678		253,533

						2022		19,072		0.196		3,730		829,479		15,767		3,305		19,072		5,722,944		0.24		59,893		81,159		8%		18,247																										7		12,316		14,701		27,016				7		79,622		233,804		313,426

						2023		19,796		0.225		4,449		989,487		17,008		2,787		19,796		5,823,668		0.26		64,128		84,236		7%		19,809																										8		16,765		20,936		37,701				8		96,630		280,924		377,554

						2024		20,534		0.252		5,177		1,151,434		18,250		2,284		20,534		5,926,164		0.28		68,289		87,378		7%		21,400																										9		21,942		28,421		50,363				9		114,880		330,963		445,843

						2025		21,288		0.278		5,921		1,316,833		19,509		1,779		21,288		6,030,465		0.30		72,477		90,586		7%		23,034																										10		27,863		37,157		65,020				10		134,389		383,932		518,320

						2026		22,057		0.303		6,685

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.		1,486,763		20,796		1,261		22,057		6,030,465		1.00		76,745		93,860		13%

Rick Ridge: Rick Ridge:
CAGR		

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.																				24,719																										11		34,548		47,169		81,717				11		155,185		439,880		595,065

						2027		22,843		0.314		7,163		1,593,090		21,808		1,035		22,843		6,030,465		1.00		80,243		97,203				26,088																										12		41,711		57,930		99,641				12		176,993		498,315		675,307

						2028		23,645		0.317		7,503		1,668,700		22,694		951		23,645		6,030,465		1.00		83,400		100,615				27,315																										13		49,214		69,187		118,401				13		199,686		559,021		758,707

						2029		24,463		0.318		7,782		1,730,827		23,531		932		24,463		6,030,465		1.00		86,435		104,098				28,490																										14		56,997		80,826		137,822				14		223,217		621,926		845,143

						2030		25,298		0.318		8,037		1,787,483		24,356		942		25,298		6,030,465		1.00		89,451		107,652				29,655																										15		65,034		92,796		157,831				15		247,574		687,020		934,594

						Total		299,033		 		65,034				247,574		51,460		299,033						934,594		1,272,482				294,122

						CAGR (assumes 1.26% replacement and .5% new purchases)		1.76%		0.351		0.399				0.133		 								Overall target:		73%

																																																										NTGR		0.64

																		 

						First-Year Annual kWh		EUL		Discount
Rate								 

						222.4		9		7.99%



												 				 



						Gross Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		1,414,691		1,414,691		1,414,691		1,414,691		1,414,691		1,414,691		1,414,691		1,414,691		1,414,691		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				1,828,156		1,828,156		1,828,156		1,828,156		1,828,156		1,828,156		1,828,156		1,828,156		1,828,156		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						2,221,468		2,221,468		2,221,468		2,221,468		2,221,468		2,221,468		2,221,468		2,221,468		2,221,468		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								2,590,396		2,590,396		2,590,396		2,590,396		2,590,396		2,590,396		2,590,396		2,590,396		2,590,396		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										2,922,965		2,922,965		2,922,965		2,922,965		2,922,965		2,922,965		2,922,965		2,922,965		2,922,965		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												3,223,626		3,223,626		3,223,626		3,223,626		3,223,626		3,223,626		3,223,626		3,223,626		3,223,626		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														3,506,598		3,506,598		3,506,598		3,506,598		3,506,598		3,506,598		3,506,598		3,506,598		3,506,598		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																3,782,655		3,782,655		3,782,655		3,782,655		3,782,655		3,782,655		3,782,655		3,782,655		3,782,655		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		4,058,700		4,058,700		4,058,700		4,058,700		4,058,700		4,058,700		4,058,700		4,058,700		4,058,700		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				4,338,754		4,338,754		4,338,754		4,338,754		4,338,754		4,338,754		4,338,754		4,338,754		4,338,754		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						4,625,082		4,625,082		4,625,082		4,625,082		4,625,082		4,625,082		4,625,082		4,625,082		4,625,082		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								4,850,120		4,850,120		4,850,120		4,850,120		4,850,120		4,850,120		4,850,120		4,850,120		4,850,120		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										5,047,044		5,047,044		5,047,044		5,047,044		5,047,044		5,047,044		5,047,044		5,047,044		5,047,044		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												5,233,250		5,233,250		5,233,250		5,233,250		5,233,250		5,233,250		5,233,250		5,233,250		5,233,250		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														5,416,853		5,416,853		5,416,853		5,416,853		5,416,853		5,416,853		5,416,853		5,416,853		5,416,853		- 0		- 0		- 0		- 0		- 0		- 0

						Total Gross kWh		1,414,691		3,242,848		5,464,316		8,054,712		10,977,677		14,201,303		17,707,901		21,490,556		25,549,256		28,473,319		31,270,244		33,898,896		36,355,544		38,665,828		40,859,056		37,352,458		33,569,803		29,511,103		25,172,349		20,547,267		15,697,147		10,650,103		5,416,853

						Monetized Gross kWh		187,077		449,427		780,748		1,185,667		1,711,098		2,279,016		2,923,963		3,658,779		4,458,416		5,137,986		5,829,939		6,523,918		7,214,548		7,910,009		8,615,380		8,057,887		7,409,431		6,662,634		5,811,912		4,845,452		3,780,338		2,618,216		1,331,676

						NPV Gross kWh		36,005,037



						10-Year Program Gross kWh		1,414,691		3,242,848		5,464,316		8,054,712		10,977,677		14,201,303		17,707,901		21,490,556		25,549,256		28,473,319		26,645,162		24,423,694		21,833,298		18,910,333		15,686,707		12,180,109		8,397,454		4,338,754

						10-Year Monitized Gross kWh		187,077		449,427		780,748		1,185,667		1,711,098		2,279,016		2,923,963		3,658,779		4,458,416		5,137,986		4,967,651		4,700,394		4,332,692		3,868,555		3,307,637		2,627,563		1,853,462		979,548

						NPV 10-Year Monitized Gross kWh		22,426,844







						Net Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		46,014		46,014		46,014		46,014		46,014		46,014		46,014		46,014		46,014		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				117,246		117,246		117,246		117,246		117,246		117,246		117,246		117,246		117,246		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						214,424		214,424		214,424		214,424		214,424		214,424		214,424		214,424		214,424		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								352,540		352,540		352,540		352,540		352,540		352,540		352,540		352,540		352,540		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										509,569		509,569		509,569		509,569		509,569		509,569		509,569		509,569		509,569		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												669,710		669,710		669,710		669,710		669,710		669,710		669,710		669,710		669,710		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														829,479		829,479		829,479		829,479		829,479		829,479		829,479		829,479		829,479		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																989,487		989,487		989,487		989,487		989,487		989,487		989,487		989,487		989,487		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		1,151,434		1,151,434		1,151,434		1,151,434		1,151,434		1,151,434		1,151,434		1,151,434		1,151,434		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				1,316,833		1,316,833		1,316,833		1,316,833		1,316,833		1,316,833		1,316,833		1,316,833		1,316,833		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						1,486,763		1,486,763		1,486,763		1,486,763		1,486,763		1,486,763		1,486,763		1,486,763		1,486,763		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								1,593,090		1,593,090		1,593,090		1,593,090		1,593,090		1,593,090		1,593,090		1,593,090		1,593,090		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										1,668,700		1,668,700		1,668,700		1,668,700		1,668,700		1,668,700		1,668,700		1,668,700		1,668,700		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												1,730,827		1,730,827		1,730,827		1,730,827		1,730,827		1,730,827		1,730,827		1,730,827		1,730,827		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														1,787,483		1,787,483		1,787,483		1,787,483		1,787,483		1,787,483		1,787,483		1,787,483		1,787,483		- 0		- 0		- 0		- 0		- 0		- 0

						Total Net kWh		46,014		163,261		377,684		730,224		1,239,793		1,909,504		2,738,983		3,728,470		4,879,904		6,150,723		7,520,240		8,898,907		10,215,067		11,436,325		12,554,097		11,724,618		10,735,130		9,583,696		8,266,863		6,780,100		5,187,010		3,518,310		1,787,483

						Monetized Net kWh		6,085		22,626		53,964		107,490		193,247		306,436		452,266		634,774		851,557		1,109,893		1,402,053		1,712,614		2,027,121		2,339,570		2,647,108		2,529,302		2,369,427		2,163,683		1,908,693		1,598,881		1,249,186		864,940		439,434

						NPV Net kWh		8,875,075



						Residential Avoided Costs		$   0.132		$   0.139		$   0.143		$   0.147		$   0.156		$   0.160		$   0.165		$   0.170		$   0.175		$   0.180		$   0.186		$   0.192		$   0.198		$   0.205		$   0.211		$   0.216		$   0.221		$   0.226		$   0.231		$   0.236		$   0.241		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246





						Total Gross Program Sales		6,361		8,220		9,989		11,647		13,143		14,495		15,767		17,008		18,250		19,509

						Total Gross Market Sales		20,330		25,679		30,339		34,372		37,885		41,074		44,126		47,120		50,040		52,968

						Overall Gross Sales		26,691		33,899		40,327		46,020		51,028		55,568		59,893		64,128		68,289		72,477

												 

						NTGR Calculations						 

						Parameter		Results

						NTGR (i.e., 1-FR)		0.3957

						MEA_NTGR = Core_NTGR + ME_Rate		0.953		 

						ME_Rate		0.5574		 

						NTGR (kWh)				 

						NPV All Net Benefits		21,376,443		 

						NPV Gross Program Benefits		22,426,844		Checks

						Final NTGR_A_Benefits		0.95		$   21,376,443						 

						NPV All Net Benefits		21,376,443				 

						NPV Gross All Benefits		136,823,093				 

						Final NTGR_B_Benefits		0.16		$   21,376,443

												 

						Net Lifecycle Energy Benefits: Participating Retailers		130,172,406				 

						Net Lifecycle Energy Benefits: Nonparticipating Retailers		177,828,181

						Total Net Lifecycle Benefits		308,000,586
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Store Share
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0.42324641122924972	0.52467746985065256	0.61206087872907133	0.68565276944858744	0.74376411940337694	0.78929109118891616	0.82669498384160978	0.85919990808728475	0.88875305480477129	0.91643592101126947	0.94283206578530709	0.95470602084093004	0.95977845012316376	0.96189447045169818	0.9627681904894595	0.40947983942579047	0.49102798573006934	0.55298271894447271	0.59233890935638212	0.61410155532635335	0.62531532079256469	0.63114181136136427	0.63444572852585801	0.63661797625561256	0.63829306818592457	0.63975245402476033	0.6411194420770252	0.64244776657826863	0.64376079015002841	0.64506866177750921	Years



Retailer Share





Cumulative P net	206.89949443693587	734.08635010462353	1698.2208542591102	3283.3815704924482	5574.6094394302891	8585.8974225863185	12315.570660990366	16764.704634509453	21942.016604641361	27863.03017687588	34548.116475966046	41711.290845392716	49214.436275803848	56996.932093671712	65034.175470269314	Cumulative  NP Net	295.91466092201881	931.79956746165942	1892.8989418330275	3509.3644049533091	6069.1964357830639	9760.520972611821	14700.583729616712	20935.963349418387	28421.378255193726	37157.10290303122	47169.254929771567	57929.905455205495	69186.673157414421	80825.526190130069	92796.420576683828	







With



Bass Fcst Air Cleaners Market

		Extended Generalized Bass Model: Nonparticipating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Nonparticipating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 																Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 

														0.95		0.05		0.05																								0.9800		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt								Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.005		p:		0.01		Coefficient of innovation (i.e.,external influence)				0		1.41		1.00		1.00		0.320		0.102		0.416								p:		0.000000044		Coefficient of innovation (i.e.,external influence)				0		1.41		1.00		1.00		0.320		0.102		0.409

		0.6		q:		0.5701		Coefficient of imitation (i.e., internal influence)				1		1.34		1.00		1.00		0.416		0.173		0.503								q:		0.5701		Coefficient of imitation (i.e., internal influence)				1		1.38		1.00		1.00		0.409		0.168		0.491

		0.56		 M:		0.67		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.27		1.00		1.00		0.503		0.254		0.571								 M:		65%		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.35		1.00		1.00		0.491		0.241		0.553

		0.31		N0:		0.32		Percentage of energy-efficient products sold at time 0.				3		1.21		1.05		1.05		0.571		0.326		0.622								N0:		0.32		Percentage of energy-efficient products sold at time 0.				3		1.33		1.00		1.00		0.553		0.306		0.592

		1.1		P0:		1.41		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.15		1.10		1.10		0.622		0.386		0.659								P0:		1.41		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.30		1.00		1.00		0.592		0.351		0.614

		0.1		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.09		1.15		1.15		0.659		0.434		0.687								e:		0.1		Coefficient of sensitivity (elasticity) for price term				5		1.27		1.00		1.00		0.614		0.377		0.625

		0.01		r:		0.05		Assumed annual change in P				6		1.04		1.20		1.20		0.687		0.472		0.711								r:		0.020		Assumed annual change in P				6		1.25		1.00		1.00		0.625		0.391		0.631

		1		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.25		1.25		0.711		0.505		0.731								A0:		1.0		Ratio of advertising expenditure with the program to without the program at time 0				7		1.22		1.00		1.00		0.631		0.398		0.634

		0.425		f:		0.282667		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.30		1.30		0.731		0.535		0.749								f:		0.2826667		Coefficient of sensitivity (elasticity) for advertising				8		1.20		1.00		1.00		0.634		0.403		0.637

		0.01		v:		0.05		Assumed annual change in A				9		1.00		1.35		1.35		0.749		0.560		0.764								v:		0.00		Assumed annual change in A				9		1.18		1.00		1.00		0.637		0.405		0.638

		1		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.40		1.40		0.764		0.584		0.779								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.15		1.00		1.00		0.638		0.407		0.640

		0.21		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.40		1.40		0.779		0.607		0.786								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.13		1.00		1.00		0.640		0.409		0.641

		0.01		w:		0.05		Assumed annual change in B				12		1.00		1.40		1.40		0.786		0.618		0.789								w:		0.00		Assumed annual change in B				12		1.11		1.00		1.00		0.641		0.411		0.642

												13		1.00		1.40		1.40		0.789		0.622		0.790																13		1.08		1.00		1.00		0.642		0.413		0.644

												14		1.00		1.40		1.40		0.790		0.624		0.790																14		1.06		1.00		1.00		0.644		0.414		0.645

												15		1.00		1.40		1.40		0.790		0.625		0.791																15		1.04		1.00		1.00		0.645		0.416		0.646

								 				16		1.00		1.40		1.40		0.791		0.625		0.791																16		1.02		1.00		1.00		0.646		0.418		0.648

												17		1.00		1.40		1.40		0.791		0.625		0.791																17		1.00		1.00		1.00		0.648		0.419		0.649

												18		1.00		1.40		1.40		0.791		0.625		0.791																18		0.98		1.00		1.00		0.649		0.421		0.650

												19		1.00		1.40		1.40		0.791		0.625		0.791																19		0.96		1.00		1.00		0.650		0.423		0.652

										 





						Total Program Qualifying and Non-Qualifying Units Sold								 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		Market-Level NTGR

						1		48,925		0.006		296		65,811.42		20,330		28,595		48,925		1%		19,312		0.0145558898

						2		51,001		0.012		636		141,420.80		25,679		25,322		51,001		2%		23,177		0.0247629693

						3		53,126		0.018		961		213,748.50		30,339		22,787		53,126		3%		26,334		0.031679027

						4		55,299		0.029		1,616		359,501.92		34,372		20,927		55,299		5%		29,210		0.0470279052

						5		57,524		0.045		2,560		569,306.64		37,885		19,638		57,524		7%		31,945		0.0675680184

						6		59,781		0.062		3,691		820,950.58		41,074		18,708		59,781		9%		34,649		0.0898710668

						7		62,087		0.080		4,940		1,098,669.96		44,126		17,961		62,087		11%		37,383		0.1119544281

						8		64,441		0.097		6,235		1,386,748.43		47,120		17,321		64,441		13%		40,195		0.1323309018

						9		66,844		0.112		7,485		1,664,756.28		50,040		16,805		66,844		15%		43,109		0.1495894551

						10		69,298		0.126		8,736		1,942,825.16		52,968		16,330		69,298		16%		46,097		0.1649237547

						11		71,803		0.139		10,012		2,226,702.61		55,948		15,855		71,803		18%		49,091		0.178953217

						12		74,360		0.145		10,761		2,393,168.68		58,435		15,926		74,360		18%		51,639		0.184148805

						13		76,971		0.146		11,257		2,503,505.14		60,706		16,264		76,971		19%		53,995		0.1854297994

						14		79,635		0.146		11,639		2,588,480.91		62,905		16,730		79,635		19%		56,287		0.1850238602

						15		82,354		0.145		11,971		2,662,326.91		65,095		17,259		82,354		18%		58,578		0.1838993718

						Total		973,449		 		92,796				687,020		286,429		973,449				601,001

						CAGR		3.00%								 

												 				 

						First-Year Annual kWh		EUL		Discount
Rate

						222		9		7.99%

						Gross Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		4,521,291.49		4,521,291.49		4,521,291.49		4,521,291.49		4,521,291.49		4,521,291.49		4,521,291.49		4,521,291.49		4,521,291.49		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				5,710,979.23		5,710,979.23		5,710,979.23		5,710,979.23		5,710,979.23		5,710,979.23		5,710,979.23		5,710,979.23		5,710,979.23		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						6,747,319.00		6,747,319.00		6,747,319.00		6,747,319.00		6,747,319.00		6,747,319.00		6,747,319.00		6,747,319.00		6,747,319.00		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								7,644,438.29		7,644,438.29		7,644,438.29		7,644,438.29		7,644,438.29		7,644,438.29		7,644,438.29		7,644,438.29		7,644,438.29		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										8,425,682.11		8,425,682.11		8,425,682.11		8,425,682.11		8,425,682.11		8,425,682.11		8,425,682.11		8,425,682.11		8,425,682.11		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												9,134,759.45		9,134,759.45		9,134,759.45		9,134,759.45		9,134,759.45		9,134,759.45		9,134,759.45		9,134,759.45		9,134,759.45		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														9,813,546.24		9,813,546.24		9,813,546.24		9,813,546.24		9,813,546.24		9,813,546.24		9,813,546.24		9,813,546.24		9,813,546.24		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																10,479,399.81		10,479,399.81		10,479,399.81		10,479,399.81		10,479,399.81		10,479,399.81		10,479,399.81		10,479,399.81		10,479,399.81		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		11,128,834.41		11,128,834.41		11,128,834.41		11,128,834.41		11,128,834.41		11,128,834.41		11,128,834.41		11,128,834.41		11,128,834.41		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				11,780,141.46		11,780,141.46		11,780,141.46		11,780,141.46		11,780,141.46		11,780,141.46		11,780,141.46		11,780,141.46		11,780,141.46		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						12,442,931.44		12,442,931.44		12,442,931.44		12,442,931.44		12,442,931.44		12,442,931.44		12,442,931.44		12,442,931.44		12,442,931.44		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								12,995,841.47		12,995,841.47		12,995,841.47		12,995,841.47		12,995,841.47		12,995,841.47		12,995,841.47		12,995,841.47		12,995,841.47		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										13,501,093.92		13,501,093.92		13,501,093.92		13,501,093.92		13,501,093.92		13,501,093.92		13,501,093.92		13,501,093.92		13,501,093.92		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												13,989,984.38		13,989,984.38		13,989,984.38		13,989,984.38		13,989,984.38		13,989,984.38		13,989,984.38		13,989,984.38		13,989,984.38		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														14,477,085.40		14,477,085.40		14,477,085.40		14,477,085.40		14,477,085.40		14,477,085.40		14,477,085.40		14,477,085.40		14,477,085.40		- 0		- 0		- 0		- 0		- 0		- 0

						Total Market Gross kWh		4,521,291		10,232,271		16,979,590		24,624,028		33,049,710		42,184,470		51,998,016		62,477,416		73,606,250		80,865,100		87,597,052		93,845,575		99,702,230		105,266,533		110,608,859		100,795,312		90,315,912		79,187,078		67,406,937		54,964,005		41,968,164		28,467,070		14,477,085		- 0		- 0		- 0		- 0		- 0		- 0

						Total Market Monetized Gross		597,890		1,418,091		2,426,065		3,624,699		5,151,482		6,769,738		8,586,013		10,636,814		12,844,494		14,592,038		16,331,356		18,060,789		19,785,332		21,534,757		23,322,550		21,744,143		19,934,269		17,877,831		15,563,236		12,961,599		10,107,177		6,998,330		3,559,039		- 0		- 0		- 0		- 0		- 0		- 0

						NPV Market Monetized Gross		$100,818,055.87







						Net Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		65,811		65,811		65,811		65,811		65,811		65,811		65,811		65,811		65,811		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				141,421		141,421		141,421		141,421		141,421		141,421		141,421		141,421		141,421		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						213,749		213,749		213,749		213,749		213,749		213,749		213,749		213,749		213,749		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								359,502		359,502		359,502		359,502		359,502		359,502		359,502		359,502		359,502		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										569,307		569,307		569,307		569,307		569,307		569,307		569,307		569,307		569,307		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												820,951		820,951		820,951		820,951		820,951		820,951		820,951		820,951		820,951		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														1,098,670		1,098,670		1,098,670		1,098,670		1,098,670		1,098,670		1,098,670		1,098,670		1,098,670		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																1,386,748		1,386,748		1,386,748		1,386,748		1,386,748		1,386,748		1,386,748		1,386,748		1,386,748		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		1,664,756		1,664,756		1,664,756		1,664,756		1,664,756		1,664,756		1,664,756		1,664,756		1,664,756		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				1,942,825		1,942,825		1,942,825		1,942,825		1,942,825		1,942,825		1,942,825		1,942,825		1,942,825		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						2,226,703		2,226,703		2,226,703		2,226,703		2,226,703		2,226,703		2,226,703		2,226,703		2,226,703		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								2,393,169		2,393,169		2,393,169		2,393,169		2,393,169		2,393,169		2,393,169		2,393,169		2,393,169		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										2,503,505		2,503,505		2,503,505		2,503,505		2,503,505		2,503,505		2,503,505		2,503,505		2,503,505		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												2,588,481		2,588,481		2,588,481		2,588,481		2,588,481		2,588,481		2,588,481		2,588,481		2,588,481		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														2,662,327		2,662,327		2,662,327		2,662,327		2,662,327		2,662,327		2,662,327		2,662,327		2,662,327		- 0		- 0		- 0		- 0		- 0		- 0

						Total Net		65,811		207,232		420,981		780,483		1,349,789		2,170,740		3,269,410		4,656,158		6,320,915		8,197,928		10,283,210		12,462,630		14,606,633		16,625,808		18,467,184		17,368,514		15,981,766		14,317,009		12,374,184		10,147,482		7,754,313		5,250,808		2,662,327		- 0		- 0		- 0		- 0		- 0		- 0

						Monetized Net		8,703		28,720		60,150		114,888		210,393		348,359		539,851		792,713		1,103,017		1,479,309		1,917,174		2,398,461		2,898,602		3,401,202		3,893,918		3,746,836		3,527,450		3,232,309		2,857,011		2,392,977		1,867,468		1,290,856		654,505		- 0		- 0		- 0		- 0		- 0		- 0

						NPV Net		12,501,369

						 		 

						Residential Avoided Costs		$   0.132		$   0.139		$   0.143		$   0.147		$   0.156		$   0.160		$   0.165		$   0.170		$   0.175		$   0.180		$   0.186		$   0.192		$   0.198		$   0.205		$   0.211		$   0.216		$   0.221		$   0.226		$   0.231		$   0.236		$   0.241		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246		$   0.246





																										 

																										 



0.41552822243205789	0.50349604277774085	0.57107378066146497	0.62157004655260972	0.6586019864573438	0.68706234688103895	0.71070880973221939	0.73120701179172687	0.74860075533769121	0.76435304177841767	0.77919123159612635	0.78582889378216203	0.78869539560472135	0.78991366586903722	0.79042784617401896	0.79064421772878546	0.79073515480984269	0.79077335388638281	0.79078939625372469	0.79079613289791895	





0.40947983942579047	0.49102798573006934	0.55298271894447271	0.59233890935638212	0.61410155532635335	0.62531532079256469	0.63114181136136427	0.63444572852585801	0.63661797625561256	0.63829306818592457	0.63975245402476033	0.6411194420770252	0.64244776657826863	0.64376079015002841	0.64506866177750921	0.64637579005532908	0.64768409136700211	0.64899440039395428	0.65030708238236024	0.65162229886763212	





0.41552822243205789	0.50349604277774085	0.57107378066146497	0.62157004655260972	0.6586019864573438	0.68706234688103895	0.71070880973221939	0.73120701179172687	0.74860075533769121	0.76435304177841767	0.77919123159612635	0.78582889378216203	0.78869539560472135	0.78991366586903722	0.79042784617401896	0.79064421772878546	0.79073515480984269	0.79077335388638281	0.79078939625372469	0.79079613289791895	0.40947983942579047	0.49102798573006934	0.55298271894447271	0.59233890935638212	0.61410155532635335	0.62531532079256469	0.63114181136136427	0.63444572852585801	0.63661797625561256	0.63829306818592457	0.63975245402476033	0.6411194420770252	0.64244776657826863	0.64376079015002841	0.64506866177750921	0.64637579005532908	0.64768409136700211	0.64899440039395428	0.65030708238236024	0.65162229886763212	







Market Potential





												Sold Through Retail		95%

				Household Forecast						Air Cleaners

				Year		HH Forecast				Year		Air Cleaner Household Saturation		HH		PG&E HH Population Allocated to Participating Stores		Remaining PG&E Population		% Purchased in Participating Retailers Each Year Based On EUL=9 years		% Purchased in Non-Participating Retailers Each Year Based On EUL=9 years		Maximum Annual Potential (kWh)		Maximum Lifecycle Potential (kWh)

												0.33%

Rick Ridge: Rick Ridge:
Assumed annual growth in penetration.				23.5%		76.5%		9		9

				2005		4,675,276				2005				- 0		- 0		- 0		- 0		- 0

				2006		4,743,642				2006				- 0		- 0		- 0		- 0		- 0

				2007		4,801,043				2007				- 0		- 0		- 0		- 0		- 0

				2008		4,844,177				2008				- 0		- 0		- 0		- 0		- 0

				2009		4,902,717				2009		0.090		441,245		103,692		337,552		10,945		35,630

				2010		4,963,789				2010		0.093		463,287		108,872		354,415		11,492		37,410

				2011		5,024,762				2011		0.097		485,727		114,146		371,581		12,049		39,222

				2012		5,086,797				2012		0.100		508,680		119,540		389,140		12,618		41,076

				2013		5,149,913				2013		0.103		532,158		125,057		407,101		13,200		42,972

				2014		5,214,132				2014		0.107		556,174		130,701		425,473		13,796		44,911

				2015		5,279,477				2015		0.110		580,742		136,474		444,268		14,406		46,895		13,633,252		122,699,269

				2016		5,345,976				2016		0.113		605,877		142,381		463,496		15,029		48,925		14,223,306		128,009,752

				2017		5,413,653				2017		0.117		631,593		148,424		483,169		15,667		51,001		14,826,993		133,442,937

				2018		5,482,523				2018		0.120		657,903		154,607		503,296		16,320		53,126		15,444,633		139,001,695

				2019		5,552,617				2019		0.123		684,823		160,933		523,889		16,987		55,299		16,076,595		144,689,353

				2020		5,623,962				2020		0.127		712,369		167,407		544,962		17,671		57,524		16,723,247		150,509,221

				2021		5,694,824				2021		0.130		740,327		173,977		566,350		18,364		59,781		17,379,590		156,416,312

				2022		5,766,579				2022		0.133		768,877		180,686		588,191		19,072		62,087		18,049,818		162,448,366

				2023		5,839,238				2023		0.137		798,029		187,537		610,492		19,796		64,441		18,734,177		168,607,596

				2024		5,912,812				2024		0.140		827,794		194,532		633,262		20,534		66,844		19,432,916		174,896,248

				2025		5,987,313				2025		0.143		858,182		201,673		656,509		21,288		69,298		20,146,290		181,316,606

				2026		6,062,754				2026		0.147		889,204		208,963		680,241		22,057		71,803		20,874,555		187,870,991

				2027		6,139,144				2027		0.150		920,872		216,405		704,467		22,843		74,360		21,617,973		194,561,760

				2028		6,216,497				2028		0.153		953,196		224,001		729,195		23,645		76,971		22,376,812		201,391,310

				2029		6,294,825				2029		0.157		986,189		231,754		754,435		24,463		79,635		23,151,342		208,362,076

				2030		6,374,140				2030		0.160		1,019,862		239,668		780,195		25,298		82,354		23,941,837		215,476,533

																						Maximum		272,691,499		2,454,223,494







Key Parameters

		Key Parameters																																																						 



		Key Metrics		Room Air Cleaners 

		Est. kwh Savings* (Source: Energy Star) based on Energy Consumption)		222.40

		Est. Peak kw Reduction* (Source: Energy Star) based on Energy Consumption)		0.03

		Est. Therm Savings* (Source: Energy Star) based on Energy Consumption)		-5.20

		ENERGY STAR EUL (years)		9.00

		DEER EUL		n/a

		Market Share** of ENERGY STAR (Source: US EPA		31% in 2013								Without

		Adjusted Market Share** of ENERGY STAR (Source: US EPA		0.32								p		q		P		e		A		f		B		g		M

		Initial Incentives Proposed ($)		20.00				Air Cleaner		Participating Retailer		0.000000044		0.5701		1.56		0.1		1		0.2826666667		1		0.21		0.65

		Incremental Cost ***		1.41						Nonparticipating Retailer		0.000000044		0.5701		1.56		0.1		1		0.2826666667		1		0.21		0.65

		Household Saturation 2009		0.09

Rick Ridge: Rick Ridge:
Residential Solutions Workbook (2009 RASS/CLASS)				Home Audio		Participating Retailer		0.00		0.44		1		0.1		1		0.17		1		0.21		0.5

		Growth Rate		0.00						Nonparticipating Retailer		0.00		0.44		1		0.1		1		0.17		1		0.21		0.5

		M 		0.65				Room Air Conditioners		Participating Retailer		0.00		0.57		1		0.1		1		0.08042		1		0.21		0.5

		p		0.00000004400						Nonparticipating Retailer		0.00		0.57		1		0.1		1		0.08042		1		0.21		0.5

		q		0.5701				Freezer		Participating Retailer		0.00		0.38		1.1		0.1		1		0.08042		1		0.21		0.5

		Advertising Elasticity		0.28						Nonparticipating Retailer		0.00		0.38		1.1		0.1		1		0.08042		1		0.21		0.5

		Price Elasticity		0.10				Electric Clothes Dryer		Participating Retailer		0.01		0.40		1		0.1		1		0.2826666667		1		0.21		0.5

		Assortment Elasticity		0.21						Nonparticipating Retailer		0.01		0.40		1		0.1		1		0.2826666667		1		0.21		0.5

		Load Shape		Central Air Conditioning				Gas Clothes Dryer		Participating Retailer		0.00		0.48		1		0.1		1		0.2826666667		1		0.21		0.5

		Retailer Share w/o Lowes & Costco

Rick Ridge: Rick Ridge:
Retailer shares from Navitas.		0.235						Nonparticipating Retailer		0.00		0.48		1		0.1		1		0.2826666667		1		0.21		0.5



		Growth in Saturation (Source: Residential Solutions Workbook)



		Product Category		2000 RASS/CLASS		2003 RASS/CLASS		2005 RASS/CLASS		2009 RASS/CLASS		2012 RASS/CLASS		Other		Growth Rate

		Air Cleaners				7%				9%						0.33%



																																 

		 Final Store Market Share For All Retailers From Navitas																						 		 

		Product		Costco		Home Depot		Sears		Kmart		Best Buy		Lowe’s		w/o Lowes & Costco		W/ Lowes & Costco								 						 

		Air Cleaners 		6%		10%		10%		0.50%		3%		8%		24%		38%





















																																				 































































Inputs Calculator

				Outputs from Individual Diffusion Models

						2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

				Electric Clothes Dryers		 

				Air Cleaners		6,361		8,220		9,989		11,647		13,143		14,495		15,767		17,008		18,250		19,509

				Sound Bars

				HTIB

				Freezers

				Gas Clothes Dryers











Avoided Costs

		$/kWh

		Product		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044		2045

		Electric Clothes Dryers		0.1253432889		0.1351303513		0.1417114874		0.146199239		0.1507162961		0.1595941577		0.1644298601		0.1693016103		0.174725594		0.1791012423		0.1854643591		0.191864502		0.1982766132		0.2046516171		0.2111629655		0.2178488225		0.2229997571		0.2282835328		0.2336225674		0.239031536		0.2442537144		0.2495525381		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619

		Air Cleaners 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014

		Sound Bars		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		HTIB		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		Freezers 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014





Parameter Summary

										Parameter		Description

										p=		Coefficient of innovation (i.e.,external influence)

										q=		Coefficient of imitation (i.e., internal influence)

										 M=		Total potential ratio of sales of energy-efficient products to total sales

										N0=		Percentage of energy-efficient products sold at time 0.

										P0=		Ratio of price for energy-efficient product to price for standard product at time 0

										e=		Coefficient of sensitivity (elasticity) for price term

										r=		Assumed annual change in P

										A0=		Ratio of advertising expenditure with the program to without the program at time 0

										f=		Coefficient of sensitivity (elasticity) for advertising

										v=		Assumed annual change in A

										B0=		Ratio of energy-efficient assortment with the program to without the program at time 0

										g=		Coefficient of sensitivity (elasticity) for assortment



								Participating Retailers								Nonparticipating Retailers

								Parameter		With		Analog/Source				Parameter		With		Analog/Source

								p:		0.02		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.01		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0.5701		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0.5701		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.7		Program Design & Theory				 M:		0.67		Program Design & Theory

								N0:		0.32		US EPA				N0:		0.32		US EPA

								P0:		1.41		Incremental Cost (EMI, 2015)				P0:		1.41		Incremental Cost (EMI, 2015)

								e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.); Anderson, Patrick L., Richard D. McLellan, Joseph P. Overton, and Dr. Gary L. Wolfram. (11/13/97). Price Elasticity of Demand. https://www.mackinac.org/1247				e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.); Anderson, Patrick L., Richard D. McLellan, Joseph P. Overton, and Dr. Gary L. Wolfram. (11/13/97). Price Elasticity of Demand. https://www.mackinac.org/1247

								r:		0.100		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.05		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		2.00		Program Design & Theory				A0:		1.40		Program Design & Theory

								f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		1.80		Program Design & Theory				B0:		1.40		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B

								Parameter		Without		Analog/Source				Parameter		Without		Analog/Source

								p:		0.000000044		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				p:		0.000000044		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								q:		0.5701		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				q:		0.5701		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								 M:		0.65		Program Design & Theory				 M:		0.65		Program Design & Theory

								N0:		0.32		US EPA				N0:		0.32		US EPA

								P0:		1.41		Assumed Incremental Cost				P0:		1.41		Assumed Incremental Cost

								e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.); Anderson, Patrick L., Richard D. McLellan, Joseph P. Overton, and Dr. Gary L. Wolfram. (11/13/97). Price Elasticity of Demand. https://www.mackinac.org/1247				e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.); Anderson, Patrick L., Richard D. McLellan, Joseph P. Overton, and Dr. Gary L. Wolfram. (11/13/97). Price Elasticity of Demand. https://www.mackinac.org/1247

								r:		0.02		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement				r:		0.02		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement

								A0:		1.00		Program Design & Theory				A0:		1.00		Program Design & Theory

								f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380				f:		0.2826666667		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380

								v:		0.00		Program Design & Theory				v:		0.00		Program Design & Theory

								B0:		1.00		Program Design & Theory				B0:		1.00		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.00		Assumed annual change in B				w:		0.00		Assumed annual change in B

												Delta Tables								Delta Tables

								Parameter		With		Source				Parameter		With		Source

								p:		0.019999956		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.009999956		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.05		Program Design & Theory				 M:		0.02		Program Design & Theory

								N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory				N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory

								P0:		0		Assumed Incremental Cost				P0:		0		Assumed Incremental Cost

								e:		0		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.); Anderson, Patrick L., Richard D. McLellan, Joseph P. Overton, and Dr. Gary L. Wolfram. (11/13/97). Price Elasticity of Demand. https://www.mackinac.org/1247				e:		0		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.); Anderson, Patrick L., Richard D. McLellan, Joseph P. Overton, and Dr. Gary L. Wolfram. (11/13/97). Price Elasticity of Demand. https://www.mackinac.org/1247

								r:		0.08		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.03		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		1		Program Design & Theory				A0:		0.4		Program Design & Theory

								f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		0.80		Program Design & Theory				B0:		0.40		Program Design & Theory

								g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B





Household Forecast

				Form 2.2 - PG&E Planning Area: California Energy Demand 2010-2020 Staff Fofrecast: Planning Area Economic and Demographic Assumptions

				Year		Household Population		Households		Persons per Household		Real Personal Income (Millions 2007$)		Industrial Output (Millions 2000$)		Commercial Floorspace (MM Sqft.)						Decade		Compound Annual Household Growth Rate

				1990		10,450,128		3,897,421		2.68		352,572		41,818		1,758						1990-2000		1.13%

				1991		10,678,197		3,961,902		2.70		351,034		41,838		1,800						2000-2008		1.32%

				1992		10,874,483		4,011,740		2.71		362,430		41,479		1,832						2008-2010		1.23%

				1993		11,037,375		4,055,134		2.72		364,533		40,641		1,866						2010-2020		1.26%

				1994		11,125,194		4,095,706		2.72		370,458		40,499		1,894

				1995		11,221,517		4,135,477		2.71		384,839		42,528		1,925

				1996		11,331,199		4,173,736		2.71		403,080		44,978		1,953

				1997		11,538,191		4,216,615		2.74		424,313		54,285		1,981

				1998		11,684,836		4,265,384		2.74		457,470		64,314		2,014

				1999		11,859,729		4,319,650		2.75		489,081		76,991		2,062

				2000		12,058,945		4,363,044		2.76		547,532		103,369		2,107

				2001		12,296,435		4,419,002		2.78		535,209		91,177		2,152

				2002		12,473,890		4,477,097		2.79		519,562		83,917		2,204

				2003		12,634,773		4,536,605		2.79		520,797		85,650		2,246

				2004		12,790,570		4,602,671		2.78		541,270		90,569		2,280

				2005		12,942,336		4,675,276		2.77		557,496		105,435		2,315

				2006		13,105,896		4,743,642		2.76		586,705		115,365		2,342

				2007		13,289,560		4,801,043		2.77		607,914		114,093		2,372

				2008		13,464,871		4,844,177		2.78		610,277		113,756		2,408

				2009		13,641,175		4,902,717		2.78		612,700		112,270		2,445

				2010		13,820,023		4,963,789		2.78		621,890		114,873		2,475

				2011		14,002,083		5,024,762		2.79		636,633		119,051		2,501

				2012		14,187,416		5,086,797		2.79		659,641		124,743		2,531

				2013		14,376,096		5,149,913		2.79		683,170		128,452		2,565

				2014		14,568,193		5,214,132		2.79		701,917		130,366		2,600

				2015		14,763,782		5,279,477		2.80		718,519		132,139		2,635

				2016		14,962,938		5,345,976		2.80		735,717		134,088		2,668

				2017		15,165,735		5,413,653		2.80		753,699		135,921		2,699

				2018		15,372,256		5,482,523		2.80		771,968		137,645		2,730

				2019		15,582,566		5,552,617		2.81		790,445		139,181		2,761

				2020		15,796,769		5,623,962		2.81		809,045		140,442		2,792







				Annual Growth Rates (%)

				1990-2000		1.44%		1.13%		0.30%		4.50%		9.47%		1.83%

				2000-2008		1.39%		1.32%		0.07%		1.37%		1.20%		1.68%

				2008-2010		1.31%		1.23%		0.08%		0.95%		0.49%		1.37%

				2010-2020		1.35%		1.26%		0.09%		2.67%		2.03%		1.21%







Final UES

				UEC and UES Values for Freezers from the Draft 2015 DEER Code Update

				Product Type		DEER Size Category		DEER – Baseline UEC (kWh/yr.)		DEER ENERGY STAR (Tier 1) UEC (kWh/yr.)		UES						Peak Demand

												kWh/yr		kW/yr		therms/yr		kW/yr

				Upright freezer with manual defrost		Small (<13 cu. ft.)		255		229.5		22.1		0.00398		-0.65		0.004

						Medium (13-16 cu. ft.)		274		246.6		23.8		0.00428		-0.699

						Large (>16 cu. ft.)		294		264.6		25.5		0.00459		-0.75

				Upright freezer with automatic defrost		Small (<13 cu. ft.)		323		290.7		28		0.00505		-0.824

						Medium (13-16 cu. ft.)		353		317.7		30.6		0.00552		-0.9

						Large (>16 cu. ft.)		383		344.7		33.2		0.00598		-0.977

				Chest freezer with manual defrost		Small (<13 cu. ft.)		188		169.2		16.3		0.00294		-0.48

						Medium (13-16 cu. ft.)		214		192.6		18.6		0.00334		-0.546

						Large (>16 cu. ft.)		239		215.1		20.7		0.00373		-0.61

				Chest freezer with automatic defrost		Small (<13 cu. ft.)		261		234.9		22.6		0.00408		-0.666

						Medium (13-16 cu. ft.)		297		267.3		25.8		0.00464		-0.758

						Large (>16 cu. ft.)		332		298.8		28.8		0.00519		-0.847

				Mean								24.6667		0.0044





				UES for Electric Clothes Dryers Including Interactive Effects

				Product Type		Size		Voltage (V)		UES without interactive effects (kWh/yr) 		UES with interactive effects 				Peak Demand

												(kWh/yr)		(therm/yr)		kW/yr

				Ventless or Vented		Standard*		Any		160		162		-4		0.08

				Ventless or Vented		Compact**		120		181		185		-4

				Vented		Compact**		240		83		85		-2

				Ventless		Compact**		240		47		48		-1

				* Clothes dryer UES will be 164 kWh/yr since we assume that it’s unlikely that we’ll be incenting many, if any, compact dryers.

				UES for HTiBs Including Interactive Effects

				Product Type		UES without interactive effects (kWh/yr) 		UES with interactive effects 

								(kWh/yr)		(therm/yr)		Peak Demand

				HTIB		37.9		38.7		-0.9		kW/yr

				HTIB w/DVD		43.8		44.7		-1.1		0.00054

				HTIB w/Blu-Ray		42.7		43.5		-1

				Mean		41.5		42.3







				UES for Sound Bars Including Interactive Effects



				UES without interactive effects (kWh/yr) 		UES with interactive effects 				Peak Demand

						(kWh/yr)		(therm/yr)		kW/yr

				52.6		53.6		-1.3		0.00065

				Air Cleaners

						Peak Demand

				kWh/yr.		kW/yr

				221		0.03

				 

				Gas Clothes Dryers

				UES (Therms/Year

				5.09





Overall Market

														Year		Total Cumulative Participating Retailer Sales		Total Cumulative Participating Retailer Qualified Sales		Market Share Participating Retailers		Total Cumulative Nonparticipating Retailer Sales		Total Cumulative Nonparticipating Retailer Qualified Sales		Market Share Nonparticipating Retailers		Market Total Sales		Market Total Program-Qualified Sales		Total Market Share

														2015		15,029		6,361		42.3%		48,925		20,330		42%		63,954		26,691		42%

														2016		30,696		14,581		47.5%		97,849		40,659		42%		128,545		55,240		43%

														2017		47,016		24,570		52.3%		148,850		66,338		45%		195,866		90,908		46%

														2018		64,003		36,217		56.6%		201,976		96,677		48%		265,979		132,894		50%

														2019		81,674		49,360		60.4%		257,275		131,049		51%		338,949		180,409		53%

														2020		100,038		63,855		63.8%		314,799		168,934		54%		414,837		232,789		56%

														2021		119,111		79,622		66.8%		374,581		210,008		56%		493,691		289,630		59%

														2022		138,906		96,630		69.6%		436,667		254,134		58%		575,573		350,764		61%

														2023		159,440		114,880		72.1%		501,108		301,253		60%		660,548		416,133		63%

														2024		180,728		134,389		74.4%		567,953		351,293		62%		748,680		485,681		65%

														2025		202,785		155,185		76.5%		637,251		404,261		63%		840,036		559,446		67%

														2026		225,628		176,993		78.4%		709,054		460,210		65%		934,682		637,202		68%

														2027		249,272		199,686		80.1%		783,414		518,644		66%		1,032,686		718,331		70%

														2028		273,735		223,217		81.5%		860,385		579,350		67%		1,134,120		802,568		71%

														2029		299,033		247,574		82.8%		940,020		642,255		68%		1,239,053		889,829		72%

						Program						Nonparticipants						Total Market

				Year		Gross PQ Sales		Total Sales		Program Share		Gross PQ Sales		Total Sales		NP Share		Gross PQ Sales		Total Sales		Total Market Share

				2014		4,415		13796.20704		0.32		14,372		44,911		0.32		18,786		58,707		0.32

				2015		6,361		14405.6396030555		0.44		20,330		48,925		0.42		26,691		63,330		0.42

				2016		8,220		15029.1225288889		0.55		25,679		51,001		0.50		33,899		66,030		0.51

				2017		9,989		15667.0115291667		0.64		30,339		53,126		0.57		40,327		68,793		0.59

				2018		11,647		16319.6434633333		0.71		34,372		55,299		0.62		46,020		71,619		0.64

				2019		13,143		16987.4091015741		0.77		37,885		57,524		0.66		51,028		74,511		0.68

				2020		14,495		17670.6968988889		0.82		41,074		59,781		0.69		55,568		77,452		0.72

				2021		15,767		18364.2252503363		0.86		44,126		62,087		0.71		59,893		80,451		0.74

				2022		17,008		19072.4251164006		0.89		47,120		64,441		0.73		64,128		83,513		0.77

				2023		18,250		19795.5561146889		0.92		50,040		66,844		0.75		68,289		86,640		0.79

				2024		19,509		20533.8820759226		0.95		52,968		69,298		0.76		72,477		89,832		0.81

				2025		20,796		21287.6711088906		0.98		55,948		71,803		0.78		76,745		93,091		0.82

				2026		21,808		22057.1956663711		0.99		58,435		74,360		0.79		80,243		96,418		0.83

				2027		22,694		22842.7326120348		0.99		60,706		76,971		0.79		83,400		99,813		0.84

				2028		23,531		23644.5632883453		1.00		62,905		79,635		0.79		86,435		103,279		0.84

				2029		24,356		24462.9735854692		1.00		65,095		82,354		0.79		89,451		106,817		0.84

						 

						PQ

				Year		P-Gross		NP-Gross		P-Net		NP-Net		Gross		Net		All Cleaners		Gross Share of All		Net Share of All

				1		6,361		20,330		207		296		26,691		503		63,954		42%		1%

				2		8,220		25,679		527		636		33,899		1,163		66,668		51%		2%

				3		9,989		30,339		964		961		40,327		1,925		69,445		58%		3%

				4		11,647		34,372		1,585		1,616		46,020		3,202		72,287		64%		4%

				5		13,143		37,885		2,291		2,560		51,028		4,851		75,194		68%		6%

				6		14,495		41,074		3,011		3,691		55,568		6,703		78,146		71%		9%

				7		15,767		44,126		3,730		4,940		59,893		8,670		81,159		74%		11%

				8		17,008		47,120		4,449		6,235		64,128		10,685		84,236		76%		13%

				9		18,250		50,040		5,177		7,485		68,289		12,663		87,378		78%		14%

				10		19,509		52,968		5,921		8,736		72,477		14,657		90,586		80%		16%

				11		20,796		55,948		6,685		10,012		76,745		16,697		93,860		82%		18%

				12		21,808		58,435		7,163		10,761		80,243		17,924		97,203		83%		18%

				13		22,694		60,706		7,503		11,257		83,400		18,760		100,615		83%		19%

				14		23,531		62,905		7,782		11,639		86,435		19,421		104,098		83%		19%

				15		24,356		65,095		8,037		11,971		89,451		20,008		107,652		83%		19%

				 



Program Share	0.32	0.44156471698262278	0.54694663334093441	0.6375571563292417	0.71370824506183039	0.77368068548065072	0.8202686894362623	0.85857573398770681	0.89177647260241377	0.92190137605861155	0.95007784727353595	0.97691434864709015	0.98870657390133299	0.99346880656348702	0.99518856557894153	0.99564160308727812	NP Share	0.32	0.41552822243205789	0.50349604277774085	0.57107378066146497	0.62157004655260972	0.6586019864573438	0.68706234688103895	0.71070880973221939	0.73120701179172687	0.74860075533769121	0.76435304177841767	0.77919123159612635	0.78582889378216203	0.78869539560472135	0.78991366586903722	0.79042784617401896	Total Market Share	0.32	0.42145070774817256	0.51338581749963186	0.58621487016406959	0.6425653248412917	0.68483817380337308	0.71745337010244314	0.74446177260002355	0.76787721670547038	0.78819662669593704	0.80680616899523916	0.82440580655616835	0.83224068570944465	0.8355587170369474	0.83690888199470825	0.83742546913842308	







P-Gross	6361.0221742768863	8220.1279692441658	9988.6153187129403	11647.4640962504	13142.83031824607	14494.719386677003	15767.078173423088	17008.339994277387	18249.550421977157	19508.786478861195	20796.231355555388	21808.094357169099	22693.542306727068	23530.799022668816	24356.354236918334	NP-Gross	20329.548065507388	25678.863425203497	30338.664579210588	34372.474338494969	37885.261280705476	41073.55868020554	44125.65754547112	47119.603474610609	50039.723057526891	52968.261982175383	55948.43274246755	58434.538996169918	60706.357533620358	62904.606018557053	65094.808463768059	







P-Net	206.89949443693587	527.18685566768772	964.13450415448676	1585.1607162333378	2291.2278689378409	3011.287983156029	3729.6732384040483	4449.1339735190877	5177.3119701319092	5921.0135722345185	6685.0862990901669	7163.1743694266725	7503.1454304111339	7782.4958178678635	8037.2433765976039	NP-Net	295.91466092201881	635.88490653964061	961.09937437136807	1616.4654631202816	2559.8320308297548	3691.3245368287571	4940.06275700489	6235.3796198016735	7485.4149057753393	8735.7246478374946	10012.152026740348	10760.65052543393	11256.767702208919	11638.853032715653	11970.894386553764	







Gross	26690.570239784276	33898.991394447665	40327.27989792353	46019.938434745367	51028.091598951549	55568.278066882543	59892.735718894211	64127.943468887999	68289.273479504045	72477.048461036582	76744.664098022942	80242.633353339013	83399.899840347425	86435.405041225866	89451.1627006864	Net	502.81415535895468	1163.0717622073284	1925.2338785258548	3201.6261793536196	4851.0598997675952	6702.6125199847866	8669.7359954089388	10684.51359332076	12662.726875907249	14656.738220072013	16697.238325830516	17923.824894860601	18759.913132620051	19421.348850583516	20008.137763151368	







Gross Share of All	0.41734199679939804	0.5084736781398751	0.58070574870735248	0.63662948643316442	0.67861508769966161	0.71108610179339016	0.73796556064792629	0.76128534242118306	0.78153654571245501	0.80009251839813789	0.81764682763058383	0.82551501864097243	0.82889991341655533	0.83032915494596249	0.8309278270881475	Net Share of All	7.8621573736075024E-3	1.7445692409805761E-2	2.7723029762879759E-2	4.429057707678237E-2	6.451353237330823E-2	8.5770781000825413E-2	0.10682374928656188	0.12683961389532497	0.14491856945684248	0.16179945021221329	0.1778943736058235	0.18439557656394731	0.1864521468382867	0.18656836479593414	0.18585916531063826	









Sensitivity Analysis

								 																																								Inputs for Sensitivity Analysis



																																																		Participating Retailers

																																														Original Values Copied & Pasted		Parameter		Starting Value		% Variation in p		% Variation in M		% Variation in v		% Variation in w		 

																																																				0.6		0.3		0.6		0.6		Lower		Upper		New Value

																																														0.02		p:		0.02		0.012								0.008		0.032		0.019

																																														0.7		M:		0.55		 		0.165						0.385		0.715		0.524

																																														0.1		v:		0.1		 				0.06				0.04		0.16		0.015

																																														0.1		w: 		0.1		 						0.06		0.04		0.16		0.011

																												 

																 		 								 		 

										 						 										 		 																																		 

																										 		 																																		 										 

																										 		 																																		 

																								 		 		 																																		 

																								 		 																																				 

														 				 						 		 																						Hit Cntl+Shift U to run simulation														 

														 										 																																				 		 

																								 																																						 

																								 																																						 

																								 																																						 

																								 																																						 

																								 																										NTGRs		Starting Value		Generated NTGR						Input to Stata		 

																								 																								1		0.7089966888		0.710		0.7959				1				 

																								 																								2		0.9981711629				 				2				 

																								 																								3		0.9323652214								3				 

																								 																								4		0.9145954357								4				 

																																																5		0.9203840552								5				 

																																																6		0.5868968946								6				 

																				 																												7		0.8743378415								7				 

																				 																												8		0.6786174689				 				8				 

																				 																												9		0.8813336199				 				9				 

																																																10		0.7282268276				 				10

																																																11		0.7720464168				 				11

																																																12		0.7298516584				 				12

																																																13		0.8888744036				 				13

																																																14		0.5850								14

																																																15		0.8868945132								15

																																																16		0.7811								16

																																																17		1.024938948								17

																																																18		0.771548152								18

																																																19		0.4982949453								19

																																																20		0.8165207586								20

																																																21		0.7018343399								21

																																																22		0.6550740082								22

																																																23		0.8159423951								23

																																																24		1.0270312959								24

																																																25		0.7517058666								25

																																																26		0.7448526765								26

																																																27		0.8003663476								27

																																																28		0.8284312108								28

																																																29		0.6368694736								29

																																																30		0.9895699066								30

																																																31		0.7694890951								31

																																																32		0.5907537699								32

																																																33		0.9743271604								33

																																																34		0.5294600945								34

																																																35		0.9509999077								35

																																																36		0.616719019								36

																																																37		0.7655635174								37

																																																38		0.6734226307								38

																																																39		0.520444273								39

																																																40		0.513522263								40

																																																41		0.5436150396								41

																																																42		0.6361630809								42

																																																43		0.9153649975								43

																																																44		0.9733608309								44

																																																45		0.7349967331								45

																																																46		0.8453678577								46

																																																47		0.8015223329								47

																																																48		0.7322973408								48

																																																49		0.8071014766								49

																																																50		0.9482338754								50

																																																51		0.4917939017								51

																																																52		0.7512265666								52

																																																53		1.0173265544								53

																																																54		0.6841702994								54

																																																55		0.9050288109								55

																																																56		0.6633596352								56

																																																57		1.0235878324								57

																																																58		0.7735783029								58

																																																59		0.7062671888								59

																																																60		0.8864869809								60

																																																61		0.8108166546								61

																																																62		0.6823292907								62

																																																63		0.8211543032								63

																																																64		0.5674388587								64

																																																65		0.8784805086								65

																																																66		0.5637790041								66

																																																67		1.0257639481								67

																																																68		0.6528056357								68

																																																69		0.7146484847								69

																																																70		0.7905475623								70

																																																71		0.899604697								71

																																																72		0.6751453469								72

																																																73		0.7351461093								73

																																																74		0.6635022012								74

																																																75		0.9950909172								75

																																																76		0.8918180425								76

																																																77		0.9275301666								77

																																																78		0.7896702141								78

																																																79		0.9724273968								79

																																																80		0.9678161373								80

																																																81		0.8525282832								81

																																																82		0.9272546397								82

																																																83		0.7589326928								83

																																																84		0.6116950016								84

																																																85		0.5210915125								85

																																																86		0.7264105401								86

																																																87		0.65697532								87

																																																88		0.93275224								88

																																																89		0.8691258949								89

																																																90		0.5528764815								90

																																																91		0.7634633032								91

																																																92		0.7862985488								92

																																																93		0.8501374736								93

																																																94		0.5366848635								94

																																																95		0.601291926								95

																																																96		0.7312034084								96

																																																97		0.6729300892								97

																																																98		0.7828605153								98

																																																99		0.8230767538								99

																																																100		0.9850309077								100
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				For details regarding the methods that underlie this Excel Workbook, see Estimation of Net-To-Gross Ratos for the PG&E RPP Program (Appendix 8 of the Work Paper PGECOAPP128: Retail Plug Load Portfolio). A general description of each worksheet is provided below.

				Bass Fcst Room Acs		Contains the Generalized Bass Diffusion Model for participating retailers. It also contains the MEA_NTGR in Cell D132, the NTGR in Cell 131 and the ME_Rate in Cell 133. The ME_Rate is based on the estimate of net kWh savings for nonparticipating retailers. 

				Bass Fcst Room ACs Market		Contains the Generalized Bass Diffusion Model for nonparticipating retailers. It produces the estimates of net kWh (or therms for Gas Clothes Dryers) savings that are used to calculate the ME_Rate.  

				Market Potential		Calculates the forecast of annual purchases of a given product category (both program-qualified and non-program-qualified). Based on these results, it also calculates the maximum market-level lifecycle potential and the maximum market-level first year annual savings potential for kWh (or therms for Gas Clothes Dryers).

				Key Parameters		Contains key Generalized Bass Diffusion Model parameters that drive the estimates of gross and net savings.

				Avoided Costs		Contains the E3 avoided costs for kWh (or therms for Gas Clothes Dryers)

				Final UES		Contains the final unit energy savings and peak demand reductions. These values are consistent with the values contained in the Work Paper PGECOAPP128: Retail Plug Load Portfolio.

				Parameter Summary		Provides in a table format the parameters for the various participant and nonparticipant and with and without scenarios.

				Household Forecast		Contains the household forecast of PG&E households prepared by the California Energy Commission. Note that for the purpose of estimating the Market Potential this CEC forecast has been extended another 9 years at the compound annual growth rate for the period 2010-2020.

				Inputs Calculator		Contains the forecast of gross sales of program-qualifying products for participating retailers. This forecast is entered into the E3 Calculator.

				Overall Market		For each product category, contains market level results for participating retailers, nonparticipating retailers and the overall market.





Bass Fcst Room ACs

		Extended Generalized Bass Model: Participating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Participating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand" in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				 																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r																		Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r		 

														0.98		0.10		0.10																								0.9900		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt						 		Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.030		p:		0.02		Coefficient of innovation (i.e.,external influence)				0		1.06		1.00		1.00		0.300		0.090		0.405								p:		0.000000044		Coefficient of innovation (i.e.,external influence)				0		1.06		1.00		1.00		0.300		0.090		0.368

		0.700		q:		0.5701		Coefficient of imitation (i.e., internal influence)				1		1.04		1.10		1.00		0.405		0.164		0.509								q:		0.570100000		Coefficient of imitation (i.e., internal influence)				1		1.05		1.00		1.00		0.368		0.135		0.423

		0.650		 M:		0.70		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.02		1.20		1.00		0.509		0.259		0.595								 M:		0.50		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.04		1.00		1.00		0.423		0.179		0.459

		0.310		N0:		0.30		Percentage of energy-efficient products sold at time 0.				3		1.00		1.30		1.10		0.595		0.354		0.660								N0:		0.30		Percentage of energy-efficient products sold at time 0.				3		1.03		1.00		1.00		0.459		0.211		0.480

		1.100		P0:		1.06		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.40		1.20		0.660		0.436		0.706								P0:		1.06		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.02		1.00		1.00		0.480		0.230		0.490

		0.100		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.50		1.30		0.706		0.498		0.738								e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.01		1.00		1.00		0.490		0.240		0.496

		0.010		r:		0.02		Assumed annual change in P				6		1.00		1.60		1.40

Rick Ridge: Rick Ridge:
Held constant over remaining years to reflect continued assortments while receiving less financial support from IOUs. 		0.738		0.544		0.761								r:		0.010		Assumed annual change in P				6		1.00		1.00		1.00		0.496		0.246		0.498

		1.000		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.70		1.50		0.761		0.580		0.781								A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.00		1.00		0.498		0.248		0.499

		0.425		f:		0.08042		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.80		1.60		0.781		0.609		0.797								f:		0.080420		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.00		1.00		0.499		0.249		0.500

		0.060		v:		0.10		Assumed annual change in A				9		1.00		1.90		1.70		0.797		0.636		0.813								v:		0.00		Assumed annual change in A				9		1.00		1.00		1.00		0.500		0.250		0.500

		1.000		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		2.00		1.80		0.813		0.660		0.827								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.00		1.00		0.500		0.250		0.500

		0.210		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		2.00		1.80		0.827		0.684		0.833								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.00		1.00		0.500		0.250		0.500

		0.06		w:		0.1		Assumed annual change in B				12		1.00		2.00		1.80		0.833		0.694		0.836								w:		0.00		Assumed annual change in B				12		1.00		1.00		1.00		0.500		0.250		0.500

												13		1.00		2.00		1.80		0.836		0.698		0.837																13		1.00		1.00		1.00		0.500		0.250		0.500

												14		1.00		2.00		1.80		0.837		0.700		0.837																14		1.00		1.00		1.00		0.500		0.250		0.500

												15		1.00		2.00		1.80		0.837		0.701		0.837																15		1.00		1.00		1.00		0.500		0.250		0.500

												16		1.00		2.00		1.80		0.837		0.701		0.837																16		1.00		1.00		1.00		0.500		0.250		0.500

												17		1.00		2.00		1.80		0.837		0.701		0.837																17		1.00		1.00		1.00		0.500		0.250		0.500

												18		1.00		2.00		1.80		0.837		0.701		0.837																18		1.00		1.00		1.00		0.500		0.250		0.500

												19		1.00		2.00		1.80		0.837		0.701		0.837																19		1.00		1.00		1.00		0.500		0.250		0.500

												  

														 				 

																		 

														 				 

																		 

																		 















						Total Program Qualifying and Non-Qualifying Units Sold								 		 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		PG&E HH Forecast		Annual NTGR		All PQ Gross		Total Units		% Change in Gross Qualified Products																												Year		Cumulative P net		Cumulative  NP Net		Total				Year		Cumulative P  gross		Cumulative  NP Gross		Total

						2016		47,993		0.037		1,795		89,591		19,448		28,545		47,993		5,279,477		0.09		46,804		118,502		27%																												1		1,795		1,422		3,217				1		19,448		27,356		46,804

						2017		48,601		0.086		4,202		209,699		24,737		23,865		48,601		5,345,976		0.17		58,125		120,003		18%																												2		5,998		4,643		10,641				2		44,185		60,745		104,929

						2018		49,219		0.136		6,684		333,528		29,278		19,941		49,219		5,413,653		0.23		67,397		121,529		12%																												3		12,682		9,568		22,249				3		73,463		98,864		172,327

						2019		49,849		0.180		8,987		448,445		32,905		16,944		49,849		5,482,523		0.27		74,489		123,083		8%																												4		21,669		16,014		37,682				4		106,368		140,448		246,816

						2020		50,489		0.215		10,873		542,574		35,632		14,857		50,489		5,552,617		0.31		79,695		124,664		6%																												5		32,542		23,702		56,244				5		142,000		184,511		326,511

						2021		51,125		0.242		12,379		617,711		37,714		13,412		51,125		5,623,962		0.33		83,609		126,235		5%																												6		44,921		32,378		77,299				6		179,714		230,407		410,121

						2022		51,769		0.263		13,632		680,241		39,419		12,350		51,769		5,722,944		0.35		86,814		127,826		4%																												7		58,553		41,888		100,441				7		219,133		277,801		496,934

						2023		52,422		0.281		14,756		736,337		40,924		11,497		52,422		5,823,668		0.36		89,657		129,436		3%																												8		73,309		52,149		125,458				8		260,057		326,534		586,591

						2024		53,082		0.298		15,804		788,638		42,327		10,755		53,082		5,926,164		0.37		92,325		131,067		3%																												9		89,113		63,121		152,235				9		302,384		376,532		678,916

						2025		53,751		0.313		16,810		838,803		43,677		10,074		53,751		6,030,465		0.38		94,912		132,719		3%																												10		105,923		74,785		180,708				10		346,061		427,766		773,828

						2026		54,428		0.327		17,790

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.		887,722		45,001		9,428		54,428		6,030,465		1.00		97,463		134,391		9%

Rick Ridge: Rick Ridge:
CAGR		

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.																																														11		123,713		87,132		210,845				11		391,062		480,228		871,290

						2027		55,114		0.333		18,352		915,761		45,907		9,207		55,114		6,030,465		1.00		99,287		136,084																														12		142,065		99,847		241,912				12		436,969		533,608		970,578

						2028		55,809		0.336		18,727		934,468		46,630		9,178		55,809		6,030,465		1.00		100,794		137,799																														13		160,792		112,791		273,583				13		483,600		587,771		1,071,371

						2029		56,512		0.337		19,023		949,247		47,279		9,233		56,512		6,030,465		1.00		102,172		139,535																														14		179,815		125,903		305,718				14		530,879		642,664		1,173,543

						2030		57,224		0.337		19,288		962,460		47,900		9,324		57,224		6,030,465		1.00		103,505		141,293																														15		199,103		139,157		338,260				15		578,778		698,270		1,277,048

						Total		787,388		 		199,103				578,778		208,610		787,388						1,277,048		1,944,169

						CAGR (assumes 1.26% replacement and .5% new purchases)		1.76%		0.237		0.251				0.094		 								Overall target:		66%

																																																										NTGR		0.58

																		 

						First-Year Annual kWh		EUL		Discount
Rate								 

						49.9		9		7.99%



												 				 



						Gross Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		970,456		970,456		970,456		970,456		970,456		970,456		970,456		970,456		970,456		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				1,234,352		1,234,352		1,234,352		1,234,352		1,234,352		1,234,352		1,234,352		1,234,352		1,234,352		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						1,460,996		1,460,996		1,460,996		1,460,996		1,460,996		1,460,996		1,460,996		1,460,996		1,460,996		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								1,641,949		1,641,949		1,641,949		1,641,949		1,641,949		1,641,949		1,641,949		1,641,949		1,641,949		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										1,778,044		1,778,044		1,778,044		1,778,044		1,778,044		1,778,044		1,778,044		1,778,044		1,778,044		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												1,881,907		1,881,907		1,881,907		1,881,907		1,881,907		1,881,907		1,881,907		1,881,907		1,881,907		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														1,967,024		1,967,024		1,967,024		1,967,024		1,967,024		1,967,024		1,967,024		1,967,024		1,967,024		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																2,042,131		2,042,131		2,042,131		2,042,131		2,042,131		2,042,131		2,042,131		2,042,131		2,042,131		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		2,112,112		2,112,112		2,112,112		2,112,112		2,112,112		2,112,112		2,112,112		2,112,112		2,112,112		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				2,179,489		2,179,489		2,179,489		2,179,489		2,179,489		2,179,489		2,179,489		2,179,489		2,179,489		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						2,245,534		2,245,534		2,245,534		2,245,534		2,245,534		2,245,534		2,245,534		2,245,534		2,245,534		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								2,290,782		2,290,782		2,290,782		2,290,782		2,290,782		2,290,782		2,290,782		2,290,782		2,290,782		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										2,326,859		2,326,859		2,326,859		2,326,859		2,326,859		2,326,859		2,326,859		2,326,859		2,326,859		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												2,359,202		2,359,202		2,359,202		2,359,202		2,359,202		2,359,202		2,359,202		2,359,202		2,359,202		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														2,390,189		2,390,189		2,390,189		2,390,189		2,390,189		2,390,189		2,390,189		2,390,189		2,390,189		- 0		- 0		- 0		- 0		- 0		- 0

						Total Gross kWh		970,456		2,204,807		3,665,803		5,307,753		7,085,797		8,967,704		10,934,729		12,976,860		15,088,971		16,298,005		17,309,187		18,138,973		18,823,883		19,405,041		19,913,322		17,946,298		15,904,167		13,792,055		11,612,566		9,367,033		7,076,250		4,749,391		2,390,189

						Monetized Gross kWh		185,623		450,262		767,897		1,140,103		1,590,597		2,062,750		2,576,016		3,129,686		3,736,340		4,124,353		4,477,280		4,799,043		5,094,069		5,376,143		5,643,052		5,174,155		4,664,489		4,115,975		3,525,890		2,890,581		2,219,480		1,513,693		773,881

						NPV Gross kWh		26,787,741



						10-Year Program Gross kWh		970,456		2,204,807		3,665,803		5,307,753		7,085,797		8,967,704		10,934,729		12,976,860		15,088,971		16,298,005		15,063,653		13,602,657		11,960,707		10,182,663		8,300,756		6,333,732		4,291,601		2,179,489

						10-Year Monitized Gross kWh		185,623		450,262		767,897		1,140,103		1,590,597		2,062,750		2,576,016		3,129,686		3,736,340		4,124,353		3,896,439		3,598,866		3,236,775		2,821,094		2,352,274		1,826,099		1,258,672		650,427

						NPV 10-Year Monitized Gross kWh		18,405,687







						Net Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		89,591		89,591		89,591		89,591		89,591		89,591		89,591		89,591		89,591		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				209,699		209,699		209,699		209,699		209,699		209,699		209,699		209,699		209,699		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						333,528		333,528		333,528		333,528		333,528		333,528		333,528		333,528		333,528		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								448,445		448,445		448,445		448,445		448,445		448,445		448,445		448,445		448,445		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										542,574		542,574		542,574		542,574		542,574		542,574		542,574		542,574		542,574		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												617,711		617,711		617,711		617,711		617,711		617,711		617,711		617,711		617,711		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														680,241		680,241		680,241		680,241		680,241		680,241		680,241		680,241		680,241		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																736,337		736,337		736,337		736,337		736,337		736,337		736,337		736,337		736,337		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		788,638		788,638		788,638		788,638		788,638		788,638		788,638		788,638		788,638		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				838,803		838,803		838,803		838,803		838,803		838,803		838,803		838,803		838,803		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						887,722		887,722		887,722		887,722		887,722		887,722		887,722		887,722		887,722		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								915,761		915,761		915,761		915,761		915,761		915,761		915,761		915,761		915,761		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										934,468		934,468		934,468		934,468		934,468		934,468		934,468		934,468		934,468		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												949,247		949,247		949,247		949,247		949,247		949,247		949,247		949,247		949,247		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														962,460		962,460		962,460		962,460		962,460		962,460		962,460		962,460		962,460		- 0		- 0		- 0		- 0		- 0		- 0

						Total Net kWh		89,591		299,290		632,818		1,081,262		1,623,836		2,241,547		2,921,788		3,658,125		4,446,763		5,195,975		5,873,998		6,456,231		6,942,254		7,348,928		7,693,677		7,013,436		6,277,099		5,488,461		4,649,658		3,761,936		2,846,175		1,911,708		962,460

						Monetized Net kWh		17,136		61,120		132,560		232,255		364,513		515,600		688,318		882,246		1,101,110		1,314,887		1,519,397		1,708,130		1,878,694		2,036,011		2,180,240		2,022,066		1,840,993		1,637,926		1,411,762		1,160,899		892,709		609,286		311,620

						NPV Net kWh		8,783,168



						Residential Avoided Costs		$   0.191		$   0.204		$   0.209		$   0.215		$   0.224		$   0.230		$   0.236		$   0.241		$   0.248		$   0.253		$   0.259		$   0.265		$   0.271		$   0.277		$   0.283		$   0.288		$   0.293		$   0.298		$   0.304		$   0.309		$   0.314		$   0.319		$   0.324		$   0.329		$   0.334		$   0.339		$   0.344		$   0.349		$   0.354





						Total Gross Program Sales		19,448		24,737		29,278		32,905		35,632		37,714		39,419		40,924		42,327		43,677

						Total Gross Market Sales		27,356		33,389		38,119		41,585		44,063		45,896		47,394		48,732		49,998		51,235

						Overall Gross Sales		46,804		58,125		67,397		74,489		79,695		83,609		86,814		89,657		92,325		94,912

												 

						NTGR Calculations						 

						Parameter		Results

						NTGR (i.e., 1-FR)		0.4772

						MEA_NTGR = Core_NTGR + ME_Rate		0.812		 

						ME_Rate		0.3349		 

						NTGR (kWh)				 

						NPV All Net Benefits		14,946,701		 

						NPV Gross Program Benefits		18,405,687		Checks

						Final NTGR_A_Benefits		0.81		$   14,946,701						 

						NPV All Net Benefits		14,946,701				 

						NPV Gross All Benefits		59,450,558				 

						Final NTGR_B_Benefits		0.25		$   14,946,701

												 

						Net Lifecycle Energy Benefits: Participating Retailers		89,417,016				 

						Net Lifecycle Energy Benefits: Nonparticipating Retailers		60,518,495

						Total Net Lifecycle Benefits		149,935,510







0.36781231932537484	0.4225035605661619	0.45905824055398869	0.47981133849130408	0.49038147586140757	0.49553959883373355	0.49811670781016004	0.49918632872109631	0.49964944787110549	0.49984915753968884	0.49993512688946812	0.49997210625408167	0.49998800759271178	0.49999484430065338	0.49999778353476987	0.49999904713609367	0.49999959036281338	0.4999998238968002	0.49999992429320678	0.49999996745364639	





0.4052217397742664	0.50897035067793395	0.59485711487203152	0.66009449138812948	0.70573910585218558	0.73766977665972333	0.76143972505753355	0.78067722087248459	0.797382837496448	0.81258102864815429	0.82678709784984739	0.83295215505490328	0.83554212182365761	0.83661473997653846	0.83705628324880632	0.36781231932537484	0.4225035605661619	0.45905824055398869	0.47981133849130408	0.49038147586140757	0.49553959883373355	0.49811670781016004	0.49918632872109631	0.49964944787110549	0.49984915753968884	0.49993512688946812	0.49997210625408167	0.49998800759271178	0.49999484430065338	0.49999778353476987	Years



Retailer Share





Cumulative P net	1795.4090031055437	5997.7875053582275	12681.719861597227	21668.586083653092	32541.803060588598	44920.776622742931	58552.867110906278	73309.113835438184	89113.477898943034	105923.16192097162	123713.18198307708	142065.10020726008	160791.90760481919	179814.90199766122	199102.68472855134	Cumulative  NP Net	1422.0305072996748	4643.1561526193564	9567.5741112489668	16013.507636761082	23702.439611510497	32378.383915815808	41887.696162285007	52148.840784367116	63121.166923673649	74785.105261143763	87131.61082345141	99846.915385038912	112790.78611969182	125902.75597709676	139157.42062393358	







0.4052217397742664	0.50897035067793395	0.59485711487203152	0.66009449138812948	0.70573910585218558	0.73766977665972333	0.76143972505753355	0.78067722087248459	0.797382837496448	0.81258102864815429	0.82678709784984739	0.83295215505490328	0.83554212182365761	0.83661473997653846	0.83705628324880632	0.83723758936161785	0.83731196023593346	0.83734245385633099	0.83735495470403742	0.83736007905572296	Retailer Share

With



Bass Fcst Room ACs Market

		Extended Generalized Bass Model: Nonparticipating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Nonparticipating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 																Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 

														0.99		0.05		0.05																								0.9900		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt								Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.005		p:		0.01		Coefficient of innovation (i.e.,external influence)				0		1.06		1.00		1.00		0.300		0.090		0.388								p:		0.000000044		Coefficient of innovation (i.e.,external influence)				0		1.06		1.00		1.00		0.300		0.090		0.368

		0.6		q:		0.5701		Coefficient of imitation (i.e., internal influence)				1		1.04		1.00		1.00		0.388		0.151		0.468								q:		0.5701		Coefficient of imitation (i.e., internal influence)				1		1.05		1.00		1.00		0.368		0.135		0.423

		0.56		M		0.6		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.03		1.00		1.00		0.468		0.219		0.527								 M:		50%		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.04		1.00		1.00		0.423		0.179		0.459

		0.31		N0:		0.30		Percentage of energy-efficient products sold at time 0.				3		1.01		1.05		1.05		0.527		0.278		0.568								N0:		0.30		Percentage of energy-efficient products sold at time 0.				3		1.03		1.00		1.00		0.459		0.211		0.480

		1.1		P0:		1.06		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.10		1.10		0.568		0.322		0.594								P0:		1.06		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.02		1.00		1.00		0.480		0.230		0.490

		0.1		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.15		1.15		0.594		0.353		0.611								e:		0.1		Coefficient of sensitivity (elasticity) for price term				5		1.01		1.00		1.00		0.490		0.240		0.496

		0.01		r:		0.02		Assumed annual change in P				6		1.00		1.20		1.20		0.611		0.373		0.623								r:		0.010		Assumed annual change in P				6		1.00		1.00		1.00		0.496		0.246		0.498

		1		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.25		1.25		0.623		0.388		0.633								A0:		1.0		Ratio of advertising expenditure with the program to without the program at time 0				7		0.99		1.00		1.00		0.498		0.248		0.500

		0.425		f:		0.080420		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.30		1.30		0.633		0.400		0.641								f:		0.0804200		Coefficient of sensitivity (elasticity) for advertising				8		0.98		1.00		1.00		0.500		0.250		0.500

		0.01		v:		0.05		Assumed annual change in A				9		1.00		1.35		1.35		0.641		0.411		0.649								v:		0.00		Assumed annual change in A				9		0.97		1.00		1.00		0.500		0.250		0.501

		1		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.40		1.40		0.649		0.421		0.656								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		0.96		1.00		1.00		0.501		0.251		0.502

		0.21		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.40		1.40		0.656		0.430		0.659								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		0.95		1.00		1.00		0.502		0.252		0.502

		0.01		w:		0.05		Assumed annual change in B				12		1.00		1.40		1.40		0.659		0.435		0.661								w:		0.00		Assumed annual change in B				12		0.94		1.00		1.00		0.502		0.252		0.503

												13		1.00		1.40		1.40		0.661		0.436		0.661																13		0.93		1.00		1.00		0.503		0.253		0.503

												14		1.00		1.40		1.40		0.661		0.437		0.661																14		0.92		1.00		1.00		0.503		0.253		0.504

												15		1.00		1.40		1.40		0.661		0.437		0.662																15		0.91		1.00		1.00		0.504		0.254		0.504

								 				16		1.00		1.40		1.40		0.662		0.438		0.662																16		0.90		1.00		1.00		0.504		0.254		0.505

												17		1.00		1.40		1.40		0.662		0.438		0.662																17		0.89		1.00		1.00		0.505		0.255		0.505

												18		1.00		1.40		1.40		0.662		0.438		0.662																18		0.88		1.00		1.00		0.505		0.255		0.506

												19		1.00		1.40		1.40		0.662		0.438		0.662																19		0.88		1.00		1.00		0.506		0.256		0.506

										 





						Total Program Qualifying and Non-Qualifying Units Sold								 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		Market-Level NTGR

						1		70,509		0.020		1,422		70,959.32		27,356		43,153		70,509		5%		19,312		0.0519822133

						2		71,402		0.045		3,221		160,734.17		33,389		38,013		71,402		10%		23,177		0.0964739778

						3		72,310		0.068		4,924		245,728.46		38,119		34,191		72,310		13%		26,334		0.129185806

						4		73,234		0.088		6,446		321,652.08		41,585		31,650		73,234		16%		29,210		0.1550076157

						5		74,175		0.104		7,689		383,677.71		44,063		30,112		74,175		17%		31,945		0.1744979683

						6		75,110		0.116		8,676		432,929.62		45,896		29,214		75,110		19%		34,649		0.1890352199

						7		76,056		0.125		9,509		474,514.68		47,394		28,662		76,056		20%		37,383		0.2006427004

						8		77,015		0.133		10,261		512,031.12		48,732		28,283		77,015		21%		40,195		0.2105622008

						9		77,985		0.141		10,972		547,519.07		49,998		27,987		77,985		22%		43,109		0.2194550025

						10		78,968		0.148		11,664		582,030.52		51,235		27,733		78,968		23%		46,097		0.2276571434

						11		79,963		0.154		12,347		616,090.63		52,462		27,501		79,963		24%		49,091		0.2353416905

						12		80,970		0.157		12,715		634,493.70		53,380		27,590		80,970		24%		51,639		0.2382047188

						13		81,990		0.158		12,944		645,899.15		54,163		27,827		81,990		24%		53,995		0.2389790145

						14		83,024		0.158		13,112		654,287.30		54,893		28,130		83,024		24%		56,287		0.2388635448

						15		84,070		0.158		13,255		661,407.77		55,605		28,465		84,070		24%		58,578		0.2383716595

						Total		1,156,780		 		139,157				698,270		458,511		1,156,780				601,001

						CAGR		3.00%								 

												0.175				 

						First-Year Annual kWh		EUL		Discount
Rate

						49.90		9		7.99%

						Gross Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		1,365,069.28		1,365,069.28		1,365,069.28		1,365,069.28		1,365,069.28		1,365,069.28		1,365,069.28		1,365,069.28		1,365,069.28		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				1,666,088.34		1,666,088.34		1,666,088.34		1,666,088.34		1,666,088.34		1,666,088.34		1,666,088.34		1,666,088.34		1,666,088.34		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						1,902,132.00		1,902,132.00		1,902,132.00		1,902,132.00		1,902,132.00		1,902,132.00		1,902,132.00		1,902,132.00		1,902,132.00		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								2,075,072.77		2,075,072.77		2,075,072.77		2,075,072.77		2,075,072.77		2,075,072.77		2,075,072.77		2,075,072.77		2,075,072.77		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										2,198,751.71		2,198,751.71		2,198,751.71		2,198,751.71		2,198,751.71		2,198,751.71		2,198,751.71		2,198,751.71		2,198,751.71		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												2,290,206.14		2,290,206.14		2,290,206.14		2,290,206.14		2,290,206.14		2,290,206.14		2,290,206.14		2,290,206.14		2,290,206.14		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														2,364,973.56		2,364,973.56		2,364,973.56		2,364,973.56		2,364,973.56		2,364,973.56		2,364,973.56		2,364,973.56		2,364,973.56		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																2,431,733.31		2,431,733.31		2,431,733.31		2,431,733.31		2,431,733.31		2,431,733.31		2,431,733.31		2,431,733.31		2,431,733.31		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		2,494,903.59		2,494,903.59		2,494,903.59		2,494,903.59		2,494,903.59		2,494,903.59		2,494,903.59		2,494,903.59		2,494,903.59		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				2,556,609.97		2,556,609.97		2,556,609.97		2,556,609.97		2,556,609.97		2,556,609.97		2,556,609.97		2,556,609.97		2,556,609.97		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						2,617,855.88		2,617,855.88		2,617,855.88		2,617,855.88		2,617,855.88		2,617,855.88		2,617,855.88		2,617,855.88		2,617,855.88		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								2,663,648.73		2,663,648.73		2,663,648.73		2,663,648.73		2,663,648.73		2,663,648.73		2,663,648.73		2,663,648.73		2,663,648.73		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										2,702,744.22		2,702,744.22		2,702,744.22		2,702,744.22		2,702,744.22		2,702,744.22		2,702,744.22		2,702,744.22		2,702,744.22		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												2,739,167.65		2,739,167.65		2,739,167.65		2,739,167.65		2,739,167.65		2,739,167.65		2,739,167.65		2,739,167.65		2,739,167.65		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														2,774,691.28		2,774,691.28		2,774,691.28		2,774,691.28		2,774,691.28		2,774,691.28		2,774,691.28		2,774,691.28		2,774,691.28		- 0		- 0		- 0		- 0		- 0		- 0

						Total Market Gross kWh		1,365,069		3,031,158		4,933,290		7,008,362		9,207,114		11,497,320		13,862,294		16,294,027		18,788,931		19,980,471		20,932,239		21,693,756		22,321,427		22,861,843		23,346,328		20,981,355		18,549,621		16,054,718		13,498,108		10,880,252		8,216,603		5,513,859		2,774,691		- 0		- 0		- 0		- 0		- 0		- 0

						Total Market Monetized Gross		261,102		619,017		1,033,405		1,505,393		2,066,783		2,644,612		3,265,696		3,929,702		4,652,526		5,056,233		5,414,436		5,739,534		6,040,565		6,333,846		6,615,900		6,049,202		5,440,367		4,791,224		4,098,391		3,357,547		2,577,154		1,757,339		898,373		- 0		- 0		- 0		- 0		- 0		- 0

						NPV Market Monetized Gross		$32,662,817.21







						Net Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		70,959		70,959		70,959		70,959		70,959		70,959		70,959		70,959		70,959		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				160,734		160,734		160,734		160,734		160,734		160,734		160,734		160,734		160,734		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						245,728		245,728		245,728		245,728		245,728		245,728		245,728		245,728		245,728		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								321,652		321,652		321,652		321,652		321,652		321,652		321,652		321,652		321,652		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										383,678		383,678		383,678		383,678		383,678		383,678		383,678		383,678		383,678		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												432,930		432,930		432,930		432,930		432,930		432,930		432,930		432,930		432,930		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														474,515		474,515		474,515		474,515		474,515		474,515		474,515		474,515		474,515		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																512,031		512,031		512,031		512,031		512,031		512,031		512,031		512,031		512,031		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		547,519		547,519		547,519		547,519		547,519		547,519		547,519		547,519		547,519		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				582,031		582,031		582,031		582,031		582,031		582,031		582,031		582,031		582,031		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						616,091		616,091		616,091		616,091		616,091		616,091		616,091		616,091		616,091		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								634,494		634,494		634,494		634,494		634,494		634,494		634,494		634,494		634,494		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										645,899		645,899		645,899		645,899		645,899		645,899		645,899		645,899		645,899		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												654,287		654,287		654,287		654,287		654,287		654,287		654,287		654,287		654,287		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														661,408		661,408		661,408		661,408		661,408		661,408		661,408		661,408		661,408		- 0		- 0		- 0		- 0		- 0		- 0

						Total Net		70,959		231,693		477,422		799,074		1,182,752		1,615,681		2,090,196		2,602,227		3,149,746		3,660,817		4,116,174		4,504,939		4,829,186		5,099,796		5,328,274		4,853,759		4,341,728		3,794,209		3,212,179		2,596,088		1,961,594		1,315,695		661,408		- 0		- 0		- 0		- 0		- 0		- 0

						Monetized Net		13,573		47,316		100,008		171,641		265,500		371,639		492,411		627,591		779,942		926,402		1,064,710		1,191,875		1,306,862		1,412,892		1,509,930		1,399,403		1,273,374		1,132,309		975,304		801,129		615,258		419,329		214,147		- 0		- 0		- 0		- 0		- 0		- 0

						NPV Net		6,163,534

						 		 

						Residential Avoided Costs		$   0.191		$   0.204		$   0.209		$   0.215		$   0.224		$   0.230		$   0.236		$   0.241		$   0.248		$   0.253		$   0.259		$   0.265		$   0.271		$   0.277		$   0.283		$   0.288		$   0.293		$   0.298		$   0.304		$   0.309		$   0.314		$   0.319		$   0.324		$   0.329		$   0.334		$   0.339		$   0.344		$   0.349		$   0.354





																										 

																										 



0.38798039919320609	0.4676163720766966	0.52715980485981462	0.56782918684324257	0.59404030159293053	0.61104946972515295	0.62314650539185634	0.63276419181922505	0.64112364898729823	0.6488055910673598	0.65608168688325685	0.65925162852028818	0.66060412763633369	0.66117591921638275	0.66141670551838416	0.66151793407977244	0.66156046157395587	0.6615783226840084	0.66158582323703574	0.66158897283791462	





0.36781231932537484	0.4225035605661619	0.45905824055398869	0.47981133849130408	0.49038147586140757	0.49553959883373355	0.49811670781016004	0.49952797100681201	0.5004258570193314	0.50110036356541543	0.5016783136080043	0.50221477975130902	0.50273360422026103	0.50324509538590612	0.50375370777052775	0.50426136598239313	0.50476890163910393	0.5052766742291781	0.50578483931348039	0.50629346437266731	





0.38798039919320609	0.4676163720766966	0.52715980485981462	0.56782918684324257	0.59404030159293053	0.61104946972515295	0.62314650539185634	0.63276419181922505	0.64112364898729823	0.6488055910673598	0.65608168688325685	0.65925162852028818	0.66060412763633369	0.66117591921638275	0.66141670551838416	0.66151793407977244	0.66156046157395587	0.6615783226840084	0.66158582323703574	0.66158897283791462	0.36781231932537484	0.4225035605661619	0.45905824055398869	0.47981133849130408	0.49038147586140757	0.49553959883373355	0.49811670781016004	0.49952797100681201	0.5004258570193314	0.50110036356541543	0.5016783136080043	0.50221477975130902	0.50273360422026103	0.50324509538590612	0.50375370777052775	0.50426136598239313	0.50476890163910393	0.5052766742291781	0.50578483931348039	0.50629346437266731	







Market Potential





																Sold Through Retailers		95%

				Household Forecast								Room Air Conditioners

				Year		HH Forecast						Year		HTIB Household Saturation		HH		PG&E HH Population Allocated to Participating Stores		Remaining PG&E Population		% Purchased in Participating Retailers Each Year Based On EUL=15 years		% Purchased in Non-Participating Retailers Each Year Based On EUL=15 years		Maximum Annual Potential (kWh)		Maximum Lifecycle Potential (kWh)

														0.00%

Rick Ridge: Rick Ridge:
Annual percent growth in penetration				40.5%		60%		9		9

				2005		4,675,276						2005

				2006		4,743,642						2006

				2007		4,801,043						2007

				2008		4,844,177						2008

				2009		4,902,717						2009		0.210

Rick Ridge: Rick Ridge:
2009 RASS/CLASS		

Rick Ridge: Rick Ridge:
Annual percent growth in penetration		1,029,571		416,976.08		612,594.49		44,014		64,663		5,422,977		48,806,793

				2010		4,963,789						2010		0.210		1,042,396		422,170.25		620,225.44		44,562		65,468		5,490,530		49,414,768

				2011		5,024,762						2011		0.210		1,055,200		427,356.01		627,844.01		45,110		66,272		5,557,973		50,021,757

				2012		5,086,797						2012		0.210		1,068,227		432,632.08		635,595.29		45,667		67,091		5,626,591		50,639,318

				2013		5,149,913						2013		0.210		1,081,482		438,000.10		643,481.63		46,233		67,923		5,696,405		51,267,641

				2014		5,214,132						2014		0.210		1,094,968		443,461.93		651,505.79		46,810		68,770		5,767,438		51,906,945				 

				2015		5,279,477						2015		0.210		1,108,690		449,019.52		659,670.65		47,397		69,632		5,839,718		52,557,458

				2016		5,345,976						2016		0.210		1,122,655		454,675.26		667,979.70		47,993		70,509		5,913,273		53,219,458

				2017		5,413,653						2017		0.210		1,136,867		460,431.19		676,435.94		48,601		71,402		5,988,132		53,893,186

				2018		5,482,523						2018		0.210		1,151,330		466,288.58		685,041.25		49,219		72,310		6,064,310		54,578,791

				2019		5,552,617						2019		0.210		1,166,050		472,250.08		693,799.49		49,849		73,234		6,141,842		55,276,580

				2020		5,623,962						2020		0.210		1,181,032		478,317.97		702,714.05		50,489		74,175		6,220,758		55,986,823

				2021		5,694,824						2021		0.210		1,195,913		484,344.77		711,568.25		51,125		75,110		6,299,140		56,692,257

				2022		5,766,579						2022		0.210		1,210,982		490,447.52		720,534.01		51,769		76,056		6,378,509		57,406,579

				2023		5,839,238						2023		0.210		1,226,240		496,627.16		729,612.74		52,422		77,015		6,458,878		58,129,902

				2024		5,912,812						2024		0.210		1,241,691		502,884.66		738,805.86		53,082		77,985		6,540,260		58,862,339

				2025		5,987,313						2025		0.210		1,257,336		509,221.01		748,114.81		53,751		78,968		6,622,667		59,604,004

				2026		6,062,754						2026		0.210		1,273,178		515,637.19		757,541.06		54,428		79,963		6,706,113		60,355,015

				2027		6,139,144						2027		0.210		1,289,220		522,134.22		767,086.08		55,114		80,970		6,790,610		61,115,488

				2028		6,216,497						2028		0.210		1,305,464		528,713.11		776,751.36		55,809		81,990		6,876,171		61,885,543

				2029		6,294,825						2029		0.210		1,321,913		535,374.90		786,538.43		56,512		83,024		6,962,811		62,665,301

				2030		6,374,140						2030		0.210		1,338,569		542,120.62		796,448.81		57,224		84,070		7,050,543		63,454,884

																								Maximum		97,014,017		873,126,151























Key Parameters

		Key Parameters																																																						 



		Key Metrics		Room Air Conditioner

		Est. kwh Savings* (Source: DEER)		49.9																																																						Tier 1 (Low)												Tier 2 (Med.)						Tier 3 (High)

		Est. Peak kw Reduction* (Source: DEER)		0.05																																																				Product		Current Penetration		National Energy Star Share		Product Sales/Yr. in PG&E (2014)		PG&E Participating Retailer Share of Sales/Yr. (2014)		PG&E Non-Participating Store Shares (2014)		Energy Star Share of Participating Retailer Share (2014)		Current Penetration		Energy Star Share of Participating Retailer Share (2014)		Energy Star Share of Non-Participating Retailer Share (2014)		Current Penetration		Energy Star Share of Participating Retailer Share (2014)		Energy Star Share of Non-Participating Retailer Share (2014)

		Est. Therm Savings* (Source: DEER) 		N/A																																																				Dryers - ES V1 

Rick Ridge: Rick Ridge:
Only electric: Navitas.		27%		25%

Rick Ridge: Rick Ridge:
Was 50% before new specification in 2015. After new specification, it is expected to be 25% (Navitas 11-19-2014).		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.08		ERROR:#REF!		ERROR:#REF!		0.02		ERROR:#REF!		ERROR:#REF!

		ENERGY STAR EUL (years)		N/A																																																				Air Cleaners 		30%		9%		ERROR:#REF!		46,257		39,404		4,163.11		0.10		4,626		3,940		0.02		925.14		788.08

		EUL (Sourve: DEER)		9																																																				Sound Bars		ERROR:#REF!		15%

Rick Ridge: Rick Ridge:
Was 53% before new specification. After new specification, it is expected to be approximately 15% (the mid-point between Navitas range of 10-20%) 11-19-2014.		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.07		ERROR:#REF!		ERROR:#REF!		0.006		ERROR:#REF!		ERROR:#REF!

		Market Share of ENERGY STAR (Source: US EPA)		30% in 2015																																																				HTIB		ERROR:#REF!		15%

Rick Ridge: Rick Ridge:
Is estimated tobe 3% but will be combined with sound bars as a single unit with market share of 15%.		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		- 0		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!

		Adjusted Market Share of ENERGY STAR (Source: US EPA)		0.3																																																				Freezers 		18%		25%

Rick Ridge: Rick Ridge:
Was 44% before new specification. After new specification, it is expected to be approximately 25%.		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.10		ERROR:#REF!		ERROR:#REF!		0.02		ERROR:#REF!		ERROR:#REF!

		Initial Incentives Proposed ($)		15																																																				Room AC		21%		1%

Rick Ridge: Rick Ridge:
Was 58% before new specification. After new specification, it is expected to be approximately 0% (Energy Star estimate).		86,270		73,609		12,662		736		0.05		3,680		633		0.02		1,472.17		253.23

		Incremental Cost		1.06																																																				Refrigerator		100%		25%

Rick Ridge: Rick Ridge:
Was 76% before new specification. After new specification, it is expected to be approximately 25%.		374,673		202,323		172,349		50,581		0.05		10,116		8,617		0.02		4,046.46		3,446.99

		Current Household Saturation		0.21

		Growth Rate		0

		M 		50%

		p		0.000000044

		q		0.5701

		Advertising Elasticity		0.08042

		Price Elasticity		0.1

		Assortment Elasticity		0.21

		Load Shape		Room Air Conditioners

		Retailer Share w/o Lowes & Costco		0.405



		Growth in Saturation (Source: Residential Solutions Workbook)



		Product Category		2000 RASS/CLASS		2003 RASS/CLASS		2005 RASS/CLASS		2009 RASS/CLASS		2012 RASS/CLASS		Other		Growth Rate

		Room Air Conditioners				21%				21%						0.00%





		 Final Store Market Share For All Retailers From Navitas

		Product		Costco		Home Depot		Sears		Kmart		Best Buy		Lowe’s		w/o Lowes & Costco		W/ Lowes & Costco

		Room Air Conditioners		4%		12%		20%		1%		8%		14%		40.5%		59%





				IMC Calculation for Room Air Conditioners: Source: Measure Cost Study (p.3-37)								 

				Base		Measure

				$   147.03		$   164.33

				$   127.75		$   142.29

				$   195.79		$   213.08

				$   331.03		$   348.33

				$   435.98		$   450.52		IMC		Ratio

		Average		$   248		$   264		$   16		1.06





																																 

																								 		 

																										 						 























																																				 































































Inputs Calculator

				Outputs from Individual Diffusion Models

						2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

				Electric Clothes Dryers		 

				Air Cleaners

				Sound Bars

				HTIB

				Freezers

				Gas Clothes Dryers

				Room Air Conditioners		19,448		24,737		29,278		32,905		35,632		37,714		39,419		40,924		42,327		43,677











Avoided Costs

		$/kWh

		Product		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044		2045

		Electric Clothes Dryers		0.1253432889		0.1351303513		0.1417114874		0.146199239		0.1507162961		0.1595941577		0.1644298601		0.1693016103		0.174725594		0.1791012423		0.1854643591		0.191864502		0.1982766132		0.2046516171		0.2111629655		0.2178488225		0.2229997571		0.2282835328		0.2336225674		0.239031536		0.2442537144		0.2495525381		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619

		Air Cleaners 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014

		Sound Bars		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		HTIB		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		Freezers 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014

		Room Air Conditioners		0.1751164842		0.1912741106		0.2042181301		0.2094758782		0.2147995497		0.2244767416		0.2300198799		0.2355811935		0.2411743819		0.2476206037		0.2530587526		0.2586649398		0.2645707995		0.2706173407		0.2770487756		0.2833807501		0.2883132155		0.2932872528		0.2984308857		0.3036270962		0.3085909488		0.313651985		0.3187130212		0.3237740575		0.3288350937		0.3338961299		0.3389571662		0.3440182024		0.3490792386		0.3541402749		0.3592013111







Parameter Summary

										Parameter		Description

										p=		Coefficient of innovation (i.e.,external influence)

										q=		Coefficient of imitation (i.e., internal influence)

										 M=		Total potential ratio of sales of energy-efficient products to total sales

										N0=		Percentage of energy-efficient products sold at time 0.

										P0=		Ratio of price for energy-efficient product to price for standard product at time 0

										e=		Coefficient of sensitivity (elasticity) for price term

										r=		Assumed annual change in P

										A0=		Ratio of advertising expenditure with the program to without the program at time 0

										f=		Coefficient of sensitivity (elasticity) for advertising

										v=		Assumed annual change in A

										B0=		Ratio of energy-efficient assortment with the program to without the program at time 0

										g=		Coefficient of sensitivity (elasticity) for assortment



								Participating Retailers								Nonparticipating Retailers

								Parameter		With		Analog/Source				Parameter		With		Analog/Source

								p:		0.02		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.01		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0.5701		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0.5701		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.7		Program Design & Theory				 M:		0.6		Program Design & Theory

								N0:		0.3		US EPA				N0:		0.3		US EPA

								P0:		1.06		Incremental Cost (EMI, 2015)				P0:		1.06		Incremental Cost (EMI, 2015)

								e:		0.10		Typical short-term price elasticity				e:		0.10		Typical short-term price elasticity

								r:		0.020		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.02		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		2.00		Program Design & Theory				A0:		1.40		Program Design & Theory

								f:		0.08042		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0.08042		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		1.80		Program Design & Theory				B0:		1.40		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B

								Parameter		Without		Analog/Source				Parameter		Without		Analog/Source

								p:		0.000000044		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				p:		0.000000044		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								q:		0.5701		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				q:		0.5701		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								 M:		0.5		Program Design & Theory				 M:		0.5		Program Design & Theory

								N0:		0.3		US EPA				N0:		0.3		US EPA

								P0:		1.06		Assumed Incremental Cost				P0:		1.06		Assumed Incremental Cost

								e:		0.10		Typical short-term price elasticity				e:		0.10		Typical short-term price elasticity

								r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement				r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement

								A0:		1.00		Program Design & Theory				A0:		1.00		Program Design & Theory

								f:		0.08042		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380				f:		0.08042		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380

								v:		0.00		Program Design & Theory				v:		0.00		Program Design & Theory

								B0:		1.00		Program Design & Theory				B0:		1.00		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.00		Assumed annual change in B				w:		0.00		Assumed annual change in B

												Delta Tables								Delta Tables

								Parameter		With		Source				Parameter		With		Source

								p:		0.019999956		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.009999956		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0		Room air conditioner (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.2		Program Design & Theory				 M:		0.1		Program Design & Theory

								N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory				N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory

								P0:		0		Assumed Incremental Cost				P0:		0		Assumed Incremental Cost

								e:		0		Typical short-term price elasticity				e:		0		Typical short-term price elasticity

								r:		0.01		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.005		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		1		Program Design & Theory				A0:		0.4		Program Design & Theory

								f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		0.80		Program Design & Theory				B0:		0.40		Program Design & Theory

								g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B





Household Forecast

				Form 2.2 - PG&E Planning Area: California Energy Demand 2010-2020 Staff Fofrecast: Planning Area Economic and Demographic Assumptions

				Year		Household Population		Households		Persons per Household		Real Personal Income (Millions 2007$)		Industrial Output (Millions 2000$)		Commercial Floorspace (MM Sqft.)						Decade		Compound Annual Household Growth Rate

				1990		10,450,128		3,897,421		2.68		352,572		41,818		1,758						1990-2000		1.13%

				1991		10,678,197		3,961,902		2.70		351,034		41,838		1,800						2000-2008		1.32%

				1992		10,874,483		4,011,740		2.71		362,430		41,479		1,832						2008-2010		1.23%

				1993		11,037,375		4,055,134		2.72		364,533		40,641		1,866						2010-2020		1.26%

				1994		11,125,194		4,095,706		2.72		370,458		40,499		1,894

				1995		11,221,517		4,135,477		2.71		384,839		42,528		1,925

				1996		11,331,199		4,173,736		2.71		403,080		44,978		1,953

				1997		11,538,191		4,216,615		2.74		424,313		54,285		1,981

				1998		11,684,836		4,265,384		2.74		457,470		64,314		2,014

				1999		11,859,729		4,319,650		2.75		489,081		76,991		2,062

				2000		12,058,945		4,363,044		2.76		547,532		103,369		2,107

				2001		12,296,435		4,419,002		2.78		535,209		91,177		2,152

				2002		12,473,890		4,477,097		2.79		519,562		83,917		2,204

				2003		12,634,773		4,536,605		2.79		520,797		85,650		2,246

				2004		12,790,570		4,602,671		2.78		541,270		90,569		2,280

				2005		12,942,336		4,675,276		2.77		557,496		105,435		2,315

				2006		13,105,896		4,743,642		2.76		586,705		115,365		2,342

				2007		13,289,560		4,801,043		2.77		607,914		114,093		2,372

				2008		13,464,871		4,844,177		2.78		610,277		113,756		2,408

				2009		13,641,175		4,902,717		2.78		612,700		112,270		2,445

				2010		13,820,023		4,963,789		2.78		621,890		114,873		2,475

				2011		14,002,083		5,024,762		2.79		636,633		119,051		2,501

				2012		14,187,416		5,086,797		2.79		659,641		124,743		2,531

				2013		14,376,096		5,149,913		2.79		683,170		128,452		2,565

				2014		14,568,193		5,214,132		2.79		701,917		130,366		2,600

				2015		14,763,782		5,279,477		2.80		718,519		132,139		2,635

				2016		14,962,938		5,345,976		2.80		735,717		134,088		2,668

				2017		15,165,735		5,413,653		2.80		753,699		135,921		2,699

				2018		15,372,256		5,482,523		2.80		771,968		137,645		2,730

				2019		15,582,566		5,552,617		2.81		790,445		139,181		2,761

				2020		15,796,769		5,623,962		2.81		809,045		140,442		2,792







				Annual Growth Rates (%)

				1990-2000		1.44%		1.13%		0.30%		4.50%		9.47%		1.83%

				2000-2008		1.39%		1.32%		0.07%		1.37%		1.20%		1.68%

				2008-2010		1.31%		1.23%		0.08%		0.95%		0.49%		1.37%

				2010-2020		1.35%		1.26%		0.09%		2.67%		2.03%		1.21%







Overall Market

														Year		Total Cumulative Participating Retailer Sales		Total Cumulative Participating Retailer Qualified Sales		Market Share Participating Retailers		Total Cumulative Nonparticipating Retailer Sales		Total Cumulative Nonparticipating Retailer Qualified Sales		Market Share Nonparticipating Retailers		Market Total Sales		Market Total Program-Qualified Sales		Total Market Share

														2015		47,993		19,448		40.5%		70,509		27,356		39%		118,502		46,804		39%

														2016		96,595		44,185		45.7%		141,018		54,712		39%		237,613		98,897		42%

														2017		145,814		73,463		50.4%		212,420		88,101		41%		358,233		161,564		45%

														2018		195,663		106,368		54.4%		284,729		126,220		44%		480,392		232,587		48%

														2019		246,152		142,000		57.7%		357,964		167,804		47%		604,115		309,804		51%

														2020		297,277		179,714		60.5%		432,139		211,867		49%		729,416		391,581		54%

														2021		349,046		219,133		62.8%		507,249		257,763		51%		856,296		476,896		56%

														2022		401,468		260,057		64.8%		583,306		305,158		52%		984,774		565,215		57%

														2023		454,550		302,384		66.5%		660,320		353,890		54%		1,114,871		656,274		59%

														2024		508,302		346,061		68.1%		738,305		403,888		55%		1,246,607		749,949		60%

														2025		562,730		391,062		69.5%		817,273		455,122		56%		1,380,003		846,184		61%

														2026		617,844		436,969		70.7%		897,236		507,584		57%		1,515,080		944,554		62%

														2027		673,653		483,600		71.8%		978,206		560,964		57%		1,651,858		1,044,564		63%

														2028		730,164		530,879		72.7%		1,060,196		615,127		58%		1,790,361		1,146,006		64%

														2029		787,388		578,778		73.5%		1,143,220		670,021		59%		1,930,608		1,248,799		65%

						Program						Nonparticipants						Total Market

				Year		Gross PQ Sales		Total Sales		Program Share		Gross PQ Sales		Total Sales		NP Share		Gross PQ Sales		Total Sales		Total Market Share

				2014		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				2015		19,448		ERROR:#REF!		ERROR:#REF!		27,356		70,509		0.39		46,804		ERROR:#REF!		ERROR:#REF!

				2016		24,737		ERROR:#REF!		ERROR:#REF!		33,389		71,402		0.47		58,125		ERROR:#REF!		ERROR:#REF!

				2017		29,278		ERROR:#REF!		ERROR:#REF!		38,119		72,310		0.53		67,397		ERROR:#REF!		ERROR:#REF!

				2018		32,905		ERROR:#REF!		ERROR:#REF!		41,585		73,234		0.57		74,489		ERROR:#REF!		ERROR:#REF!

				2019		35,632		ERROR:#REF!		ERROR:#REF!		44,063		74,175		0.59		79,695		ERROR:#REF!		ERROR:#REF!

				2020		37,714		ERROR:#REF!		ERROR:#REF!		45,896		75,110		0.61		83,609		ERROR:#REF!		ERROR:#REF!

				2021		39,419		ERROR:#REF!		ERROR:#REF!		47,394		76,056		0.62		86,814		ERROR:#REF!		ERROR:#REF!

				2022		40,924		ERROR:#REF!		ERROR:#REF!		48,732		77,015		0.63		89,657		ERROR:#REF!		ERROR:#REF!

				2023		42,327		ERROR:#REF!		ERROR:#REF!		49,998		77,985		0.64		92,325		ERROR:#REF!		ERROR:#REF!

				2024		43,677		ERROR:#REF!		ERROR:#REF!		51,235		78,968		0.65		94,912		ERROR:#REF!		ERROR:#REF!

				2025		45,001		ERROR:#REF!		ERROR:#REF!		52,462		79,963		0.66		97,463		ERROR:#REF!		ERROR:#REF!

				2026		45,907		ERROR:#REF!		ERROR:#REF!		53,380		80,970		0.66		99,287		ERROR:#REF!		ERROR:#REF!

				2027		46,630		ERROR:#REF!		ERROR:#REF!		54,163		81,990		0.66		100,794		ERROR:#REF!		ERROR:#REF!

				2028		47,279		ERROR:#REF!		ERROR:#REF!		54,893		83,024		0.66		102,172		ERROR:#REF!		ERROR:#REF!

				2029		47,900		ERROR:#REF!		ERROR:#REF!		55,605		84,070		0.66		103,505		ERROR:#REF!		ERROR:#REF!

						 

						PQ

				Year		P-Gross		NP-Gross		P-Net		NP-Net		Gross		Net		All Cleaners		Gross Share of All		Net Share of All

				1		19,448		27,356		1,795		1,422		46,804		3,217		118,502		39%		3%

				2		24,737		33,389		4,202		3,221		58,125		7,424		120,003		48%		6%

				3		29,278		38,119		6,684		4,924		67,397		11,608		121,529		55%		10%

				4		32,905		41,585		8,987		6,446		74,489		15,433		123,083		61%		13%

				5		35,632		44,063		10,873		7,689		79,695		18,562		124,664		64%		15%

				6		37,714		45,896		12,379		8,676		83,609		21,055		126,235		66%		17%

				7		39,419		47,394		13,632		9,509		86,814		23,141		127,826		68%		18%

				8		40,924		48,732		14,756		10,261		89,657		25,017		129,436		69%		19%

				9		42,327		49,998		15,804		10,972		92,325		26,777		131,067		70%		20%

				10		43,677		51,235		16,810		11,664		94,912		28,474		132,719		72%		21%

				11		45,001		52,462		17,790		12,347		97,463		30,137		134,391		73%		22%

				12		45,907		53,380		18,352		12,715		99,287		31,067		136,084		73%		23%

				13		46,630		54,163		18,727		12,944		100,794		31,671		137,799		73%		23%

				14		47,279		54,893		19,023		13,112		102,172		32,135		139,535		73%		23%

				15		47,900		55,605		19,288		13,255		103,505		32,542		141,293		73%		23%

				 



Program Share	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	NP Share	0	0.38798039919320609	0.46761637207669665	0.52715980485981462	0.56782918684324257	0.59404030159293053	0.61104946972515295	0.62314650539185634	0.63276419181922505	0.64112364898729823	0.6488055910673598	0.65608168688325685	0.65925162852028818	0.66060412763633369	0.66117591921638275	0.66141670551838416	Total Market Share	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	







P-Gross	19448.009381454252	24736.503543246021	29278.480675180999	32904.79888276675	35632.145595992428	37713.575172085955	39419.323619230825	40924.47039892427	42326.890771782375	43677.129182439377	45000.674203129427	45907.464694283692	46630.441184727679	47278.600320363643	47899.577487370669	NP-Gross	27356.097729811972	33388.543915421003	38118.877834606123	41584.624718408355	44063.160439783656	45895.914570748057	47394.259685938712	48732.13037972225	49998.068014546479	51234.668773763704	52462.041629051761	53379.734152013196	54163.210774737403	54893.139369125864	55605.035732494805	







P-Net	1795.4090031055437	4202.3785022526836	6683.9323562389991	8986.8662220558672	10873.216976935506	12378.973562154333	13632.090488163347	14756.246724531908	15804.364063504858	16809.684022028581	17790.020062105476	18351.918224182995	18726.807397559118	19022.994392842022	19287.782730890118	NP-Net	1422.0305072996748	3221.125645319682	4924.4179586296095	6445.9335255121141	7688.9319747494173	8675.9443043053125	9509.3122464692024	10261.144622082113	10972.326139306531	11663.93833747011	12346.505562307651	12715.3045615875	12943.870734652917	13111.969857404945	13254.664646836816	







Gross	46804.107111266225	58125.047458667024	67397.358509787126	74489.423601175105	79695.306035776084	83609.489742834005	86813.583305169537	89656.60077864652	92324.958786328847	94911.797956203081	97462.715832181188	99287.198846296887	100793.65195946509	102171.73968948951	103504.61321986548	Net	3217.4395104052182	7423.5041475723656	11608.350314868609	15432.79974756798	18562.148951684925	21054.917866459647	23141.402734632549	25017.391346614022	26776.690202811391	28473.622359498691	30136.525624413127	31067.222785770493	31670.678132212037	32134.964250246965	32542.447377726934	







Gross Share of All	0.3949631421285355	0.48436473341019776	0.55457721541476246	0.60519663518392175	0.63927831731792883	0.66233069403365386	0.6791552593564556	0.69266896858579519	0.70440862033350382	0.71513464328758147	0.72521737832472599	0.72960034176680733	0.73145401528219989	0.73222864162424584	0.73255073449920516	Net Share of All	2.7150822803160678E-2	6.1861172844035826E-2	9.5518974860773778E-2	0.12538529669261769	0.14889684145652127	0.16679109519992041	0.18103855154629556	0.19327936270469803	0.20429720901920401	0.21454101816258542	0.22424505533772887	0.22829384478187537	0.2298323776960963	0.23029989792786706	0.23031817604415933	









Sensitivity Analysis

								 																																								Inputs for Sensitivity Analysis



																																																		Participating Retailers

																																														Original Values Copied & Pasted		Parameter		Starting Value		% Variation in p		% Variation in M		% Variation in v		% Variation in w		 

																																																				0.6		0.3		0.6		0.6		Lower		Upper		New Value

																																														0.02		p:		0.02		0.012								0.008		0.032		0.018

																																														0.7		M:		0.55		 		0.165						0.385		0.715		0.493

																																														0.1		v:		0.1		 				0.06				0.04		0.16		0.007

																																														0.1		w: 		0.1		 						0.06		0.04		0.16		0.013

																												 

																 		 								 		 

										 						 										 		 																																		 

																										 		 																																		 										 

																										 		 																																		 

																								 		 		 																																		 

																								 		 																																				 

														 				 						 		 																						Hit Cntl+Shift U to run simulation														 

														 										 																																				 		 

																								 																																						 

																								 																																						 

																								 																																						 

																								 																																						 

																								 																										NTGRs		Starting Value		Generated NTGR						Input to Stata		 

																								 																								1		0.7089966888		0.710		0.7959				1				 

																								 																								2		0.9981711629				 				2				 

																								 																								3		0.9323652214								3				 

																								 																								4		0.9145954357								4				 

																																																5		0.9203840552								5				 

																																																6		0.5868968946								6				 

																				 																												7		0.8743378415								7				 

																				 																												8		0.6786174689				 				8				 

																				 																												9		0.8813336199				 				9				 

																																																10		0.7282268276				 				10

																																																11		0.7720464168				 				11

																																																12		0.7298516584				 				12

																																																13		0.8888744036				 				13

																																																14		0.5850								14

																																																15		0.8868945132								15

																																																16		0.7811								16

																																																17		1.024938948								17

																																																18		0.771548152								18

																																																19		0.4982949453								19

																																																20		0.8165207586								20

																																																21		0.7018343399								21

																																																22		0.6550740082								22

																																																23		0.8159423951								23

																																																24		1.0270312959								24

																																																25		0.7517058666								25

																																																26		0.7448526765								26

																																																27		0.8003663476								27

																																																28		0.8284312108								28

																																																29		0.6368694736								29

																																																30		0.9895699066								30

																																																31		0.7694890951								31

																																																32		0.5907537699								32

																																																33		0.9743271604								33

																																																34		0.5294600945								34

																																																35		0.9509999077								35

																																																36		0.616719019								36

																																																37		0.7655635174								37

																																																38		0.6734226307								38

																																																39		0.520444273								39

																																																40		0.513522263								40

																																																41		0.5436150396								41

																																																42		0.6361630809								42

																																																43		0.9153649975								43

																																																44		0.9733608309								44

																																																45		0.7349967331								45

																																																46		0.8453678577								46

																																																47		0.8015223329								47

																																																48		0.7322973408								48

																																																49		0.8071014766								49

																																																50		0.9482338754								50

																																																51		0.4917939017								51

																																																52		0.7512265666								52

																																																53		1.0173265544								53

																																																54		0.6841702994								54

																																																55		0.9050288109								55

																																																56		0.6633596352								56

																																																57		1.0235878324								57

																																																58		0.7735783029								58

																																																59		0.7062671888								59

																																																60		0.8864869809								60

																																																61		0.8108166546								61

																																																62		0.6823292907								62

																																																63		0.8211543032								63

																																																64		0.5674388587								64

																																																65		0.8784805086								65

																																																66		0.5637790041								66

																																																67		1.0257639481								67

																																																68		0.6528056357								68

																																																69		0.7146484847								69

																																																70		0.7905475623								70

																																																71		0.899604697								71

																																																72		0.6751453469								72

																																																73		0.7351461093								73

																																																74		0.6635022012								74

																																																75		0.9950909172								75

																																																76		0.8918180425								76

																																																77		0.9275301666								77

																																																78		0.7896702141								78

																																																79		0.9724273968								79

																																																80		0.9678161373								80

																																																81		0.8525282832								81

																																																82		0.9272546397								82

																																																83		0.7589326928								83

																																																84		0.6116950016								84

																																																85		0.5210915125								85

																																																86		0.7264105401								86

																																																87		0.65697532								87

																																																88		0.93275224								88

																																																89		0.8691258949								89

																																																90		0.5528764815								90

																																																91		0.7634633032								91

																																																92		0.7862985488								92

																																																93		0.8501374736								93

																																																94		0.5366848635								94

																																																95		0.601291926								95

																																																96		0.7312034084								96

																																																97		0.6729300892								97

																																																98		0.7828605153								98

																																																99		0.8230767538								99

																																																100		0.9850309077								100
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				For details regarding the methods that underlie this Excel Workbook, see Estimation of Net-To-Gross Ratos for the PG&E RPP Program (Appendix 8 of the Work Paper PGECOAPP128: Retail Plug Load Portfolio). A general description of each worksheet is provided below.

				Bass Fcst Sound Bars		Contains the Generalized Bass Diffusion Model for participating retailers. It also contains the MEA_NTGR in Cell D132, the NTGR in Cell 131 and the ME_Rate in Cell 133. The ME_Rate is based on the estimate of net kWh savings for nonparticipating retailers. 

				Bass Fcst Sound Bars Market		Contains the Generalized Bass Diffusion Model for nonparticipating retailers. It produces the estimates of net kWh (or therms for Gas Clothes Dryers) savings that are used to calculate the ME_Rate.  

				Market Potential		Calculates the forecast of annual purchases of a given product category (both program-qualified and non-program-qualified). Based on these results, it also calculates the maximum market-level lifecycle potential and the maximum market-level first year annual savings potential for kWh (or therms for Gas Clothes Dryers).

				Key Parameters		Contains key Generalized Bass Diffusion Model parameters that drive the estimates of gross and net savings.

				Avoided Costs		Contains the E3 avoided costs for kWh (or therms for Gas Clothes Dryers)

				Final UES		Contains the final unit energy savings and peak demand reductions. These values are consistent with the values contained in the Work Paper PGECOAPP128: Retail Plug Load Portfolio.

				Parameter Summary		Provides in a table format the parameters for the various participant and nonparticipant and with and without scenarios.

				Household Forecast		Contains the household forecast of PG&E households prepared by the California Energy Commission. Note that for the purpose of estimating the Market Potential this CEC forecast has been extended another 9 years at the compound annual growth rate for the period 2010-2020.

				Inputs Calculator		Contains the forecast of gross sales of program-qualifying products for participating retailers. This forecast is entered into the E3 Calculator.

				Overall Market		For each product category, contains market level results for participating retailers, nonparticipating retailers and the overall market.





Bass Fcst Sound Bars

		Extended Generalized Bass Model: Participating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Participating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand" in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				 																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r																		Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/ MP-eAfBg)Nt-12								1-r		 

														0.95		0.10		0.10																								0.9950		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt						 		Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.030		p:		0.02		Coefficient of innovation (i.e.,external influence)				0		1.00		1.00		1.00		0.360		0.130		0.426								p:		0.001400000		Coefficient of innovation (i.e.,external influence)				0		1.00		1.00		1.00		0.360		0.130		0.404

		0.700		q:		0.4369		Coefficient of imitation (i.e., internal influence)				1		1.00		1.10		1.10		0.426		0.181		0.486								q:		0.436900000		Coefficient of imitation (i.e., internal influence)				1		1.00		1.00		1.00		0.404		0.163		0.438

		0.650		 M:		0.59		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.00		1.20		1.20		0.486		0.236		0.538								 M:		0.50		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.00		1.00		1.00		0.438		0.192		0.462

		0.310		N0:		0.36		Percentage of energy-efficient products sold at time 0.				3		1.00		1.30		1.30		0.538		0.290		0.581								N0:		0.36		Percentage of energy-efficient products sold at time 0.				3		1.00		1.00		1.00		0.462		0.213		0.477

		1.100		P0:		1.00		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.40		1.40		0.581		0.338		0.617								P0:		1.00		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.00		1.00		0.477		0.228		0.487

		0.100		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.50		1.50		0.617		0.381		0.646								e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.00		1.00		0.487		0.237		0.492

		0.010		r:		0.05		Assumed annual change in P				6		1.00		1.60		1.60

Rick Ridge: Rick Ridge:
Held constant over remaining years to reflect continued assortments while receiving less financial support from IOUs. 		0.646		0.418		0.671								r:		0.005		Assumed annual change in P				6		1.00		1.00		1.00		0.492		0.243		0.496

		1.000		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.70		1.70		0.671		0.450		0.693								A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.00		1.00		0.496		0.246		0.498

		0.425		f:		0.17000		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.80		1.80		0.693		0.480		0.712								f:		0.170000		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.00		1.00		0.498		0.248		0.499

		0.060		v:		0.10		Assumed annual change in A				9		1.00		1.90		1.90		0.712		0.507		0.730								v:		0.00		Assumed annual change in A				9		1.00		1.00		1.00		0.499		0.249		0.499

		1.000		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		2.00		2.00		0.730		0.533		0.746								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.00		1.00		0.499		0.249		0.500

		0.210		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		2.00		2.00		0.746		0.557		0.756								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.00		1.00		0.500		0.250		0.500

		0.06		w:		0.1		Assumed annual change in B				12		1.00		2.00		2.00		0.756		0.571		0.761								w:		0.00		Assumed annual change in B				12		1.00		1.00		1.00		0.500		0.250		0.500

												13		1.00		2.00		2.00		0.761		0.579		0.764																13		1.00		1.00		1.00		0.500		0.250		0.500

												14		1.00		2.00		2.00		0.764		0.584		0.766																14		1.00		1.00		1.00		0.500		0.250		0.500

												15		1.00		2.00		2.00		0.766		0.587		0.767																15		1.00		1.00		1.00		0.500		0.250		0.500

												16		1.00		2.00		2.00		0.767		0.588		0.767																16		1.00		1.00		1.00		0.500		0.250		0.500

												17		1.00		2.00		2.00		0.767		0.589		0.767																17		1.00		1.00		1.00		0.500		0.250		0.500

												18		1.00		2.00		2.00		0.767		0.589		0.768																18		1.00		1.00		1.00		0.500		0.250		0.500

												19		1.00		2.00		2.00		0.768		0.589		0.768																19		1.00		1.00		1.00		0.500		0.250		0.500

												  

														 				 

																		 

														 				 

																		 				 

																		 





														1









						Total Program Qualifying and Non-Qualifying Units Sold								 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		PG&E HH Forecast		Annual NTGR		All PQ Gross		Total Units		% Change in Gross Qualified Products																												Year		Cumulative P net		Cumulative  NP Net		Total				Year		Cumulative P  gross		Cumulative  NP Gross		Total

						2016		46,992		0.022		1,019		55,011		20,015		26,977		46,992		5,279,477		0.05		60,639		144,592		20%																												1		1,019		1,171		2,190				1		20,015		40,625		60,639

						2017		49,236		0.048		2,358		127,337		23,937		25,300		49,236		5,345,976		0.10		71,161		151,498		16%																												2		3,377		3,578		6,954				2		43,951		87,849		131,801

						2018		51,533		0.076		3,926		212,013		27,734		23,799		51,533		5,413,653		0.14		80,719		158,565		13%																												3		7,303		7,114		14,417				3		71,686		140,834		212,520

						2019		53,884		0.104		5,608		302,809		31,331		22,553		53,884		5,482,523		0.18		89,625		165,798		11%																												4		12,911		11,981		24,892				4		103,017		199,128		302,145

						2020		56,290		0.130		7,324		395,494		34,729		21,561		56,290		5,552,617		0.21		97,988		173,201		9%																												5		20,235		18,322		38,557				5		137,745		262,388		400,133

						2021		58,734		0.154		9,037		487,979		37,961		20,773		58,734		5,623,962		0.24		105,950		180,722		8%																												6		29,271		26,236		55,507				6		175,707		330,376		506,083

						2022		61,231		0.175		10,741		580,035		41,095		20,136		61,231		5,722,944		0.26		113,702		188,406		8%																												7		40,013		35,800		75,813				7		216,801		402,984		619,785

						2023		63,782		0.195		12,448		672,170		44,184		19,598		63,782		5,823,668		0.28		121,384		196,254		7%																												8		52,460		47,085		99,545				8		260,985		480,183		741,169

						2024		66,387		0.213		14,169		765,132		47,272		19,115		66,387		5,926,164		0.30		129,098		204,270		7%																												9		66,629		60,158		126,787				9		308,257		562,009		870,267

						2025		69,048		0.231		15,919		859,636		50,390		18,658		69,048		6,030,465		0.32		136,915		212,457		6%																												10		82,548		75,089		157,637				10		358,647		648,535		1,007,182

						2026		71,765		0.247		17,709

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.		956,272		53,560		18,205		71,765		6,030,465		1.00		144,885		220,817		10%

Rick Ridge: Rick Ridge:
CAGR		

Rick Ridge: Rick Ridge:
The remaining 5 years are treated as net market effects.																																														11		100,257		91,952		192,209				11		412,207		739,860		1,152,067

						2027		74,540		0.256		19,091		1,030,901		56,342		18,197		74,540		6,030,465		1.00		152,034		229,355																														12		119,348		110,273		229,621				12		468,550		835,551		1,304,101

						2028		77,373		0.261		20,223		1,092,056		58,899		18,474		77,373		6,030,465		1.00		158,719		238,073																														13		139,571		129,765		269,336				13		527,449		935,371		1,462,820

						2029		80,266		0.264		21,213		1,145,500		61,340		18,926		80,266		6,030,465		1.00		165,178		246,974																														14		160,784		150,261		311,045				14		588,788		1,039,209		1,627,997

						2030		83,219		0.266		22,126		1,194,824		63,732		19,487		83,219		6,030,465		1.00		171,556		256,062																														15		182,911		171,671		354,582				15		652,521		1,147,033		1,799,554

						Total		964,278		 		182,911				652,521		311,757		964,278						1,799,554		2,967,045

						CAGR (assumes 1.26% replacement and .5% new purchases)		1.76%		0.267		0.316				0.108		 								Overall target:		61%

																																																										NTGR		0.54

																		 

						First-Year Annual kWh		EUL		Discount
Rate								 

						54.00		4		7.99%



												 				 



						Gross Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		1,080,786		1,080,786		1,080,786		1,080,786		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				1,292,586		1,292,586		1,292,586		1,292,586		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						1,497,647		1,497,647		1,497,647		1,497,647		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								1,691,883		1,691,883		1,691,883		1,691,883		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										1,875,354		1,875,354		1,875,354		1,875,354		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												2,049,898		2,049,898		2,049,898		2,049,898		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														2,219,114		2,219,114		2,219,114		2,219,114		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																2,385,936		2,385,936		2,385,936		2,385,936		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		2,552,683		2,552,683		2,552,683		2,552,683		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				2,721,056		2,721,056		2,721,056		2,721,056		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						2,892,247		2,892,247		2,892,247		2,892,247		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								3,042,491		3,042,491		3,042,491		3,042,491		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										3,180,552		3,180,552		3,180,552		3,180,552		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												3,312,340		3,312,340		3,312,340		3,312,340		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														3,441,546		3,441,546		3,441,546		3,441,546		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						Total Gross kWh		1,080,786		2,373,371		3,871,018		5,562,902		6,357,470		7,114,783		7,836,250		8,530,302		9,207,631		9,878,789		10,551,921		11,208,476		11,836,345		12,427,629		12,976,928		9,934,437		6,753,886		3,441,546		- 0		- 0		- 0		- 0		- 0

						Monetized Gross kWh		129,164		296,047		498,845		739,961		899,700		1,038,614		1,179,169		1,327,057		1,467,625		1,635,254		1,811,624		1,992,968		2,176,354		2,361,517		2,548,380		1,999,517		1,393,356		727,448		- 0		- 0		- 0		- 0		- 0

						NPV Gross kWh		10,604,884



						10-Year Program Gross kWh		1,080,786		2,373,371		3,871,018		5,562,902		6,357,470		7,114,783		7,836,250		8,530,302		9,207,631		9,878,789		7,659,674		5,273,739		2,721,056		- 0		- 0		- 0		- 0		- 0

						10-Year Monitized Gross kWh		129,164		296,047		498,845		739,961		899,700		1,038,614		1,179,169		1,327,057		1,467,625		1,635,254		1,315,064		937,718		500,322		- 0		- 0		- 0		- 0		- 0

						NPV 10-Year Monitized Gross kWh		6,601,619







						Net Program Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		55,011		55,011		55,011		55,011		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				127,337		127,337		127,337		127,337		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						212,013		212,013		212,013		212,013		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								302,809		302,809		302,809		302,809		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										395,494		395,494		395,494		395,494		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												487,979		487,979		487,979		487,979		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														580,035		580,035		580,035		580,035		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																672,170		672,170		672,170		672,170		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		765,132		765,132		765,132		765,132		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				859,636		859,636		859,636		859,636		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						956,272		956,272		956,272		956,272		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								1,030,901		1,030,901		1,030,901		1,030,901		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										1,092,056		1,092,056		1,092,056		1,092,056		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												1,145,500		1,145,500		1,145,500		1,145,500		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														1,194,824		1,194,824		1,194,824		1,194,824		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						Total Net kWh		55,011		182,347		394,360		697,169		1,037,653		1,398,295		1,766,318		2,135,678		2,505,316		2,876,973		3,253,209		3,611,940		3,938,865		4,224,728		4,463,281		3,432,380		2,340,324		1,194,824		- 0		- 0		- 0		- 0		- 0

						Monetized Net kWh		6,574		22,745		50,820		92,735		146,847		204,123		265,789		332,247		399,328		476,230		558,533		642,235		724,241		802,789		876,489		690,840		482,819		252,553		- 0		- 0		- 0		- 0		- 0

						NPV Net kWh		2,826,419



						Residential Avoided Costs		$   0.120		$   0.125		$   0.129		$   0.133		$   0.142		$   0.146		$   0.150		$   0.156		$   0.159		$   0.166		$   0.172		$   0.178		$   0.184		$   0.190		$   0.196		$   0.201		$   0.206		$   0.211		$   0.217		$   0.221		$   0.227		$   0.232		$   0.232		$   0.232		$   0.232		$   0.232		$   0.232		$   0.232		$   0.232

						Res Avoided Costs CAGR		0.02



						Total Gross Program Sales		20,015		23,937		27,734		31,331		34,729		37,961		41,095		44,184		47,272		50,390

						Total Gross Market Sales		40,625		47,225		52,985		58,294		63,259		67,989		72,607		77,200		81,826		86,525

						Overall Gross Sales		60,639		71,161		80,719		89,625		97,988		105,950		113,702		121,384		129,098		136,915

												 

						NTGR Calculations						 

						Parameter		Results

						NTGR (i.e., 1-FR)		0.4281

						MEA_NTGR = Core_NTGR + ME_Rate		0.83		 

						ME_Rate		0.4002		 

						NTGR (kWh)				 

						NPV All Net Benefits		5,468,476		 

						NPV Gross Program Benefits		6,601,619		Checks

						Final NTGR_A_Benefits		0.83		$   5,468,476						 

						NPV All Net Benefits		5,468,476				 

						NPV Gross All Benefits		29,402,504				 

						Final NTGR_B_Benefits		0.19		$   5,468,476

												 

						Net Lifecycle Energy Benefits: Participating Retailers		39,508,672				 

						Net Lifecycle Energy Benefits: Nonparticipating Retailers		37,080,994

						Total Net Lifecycle Benefits		76,589,667







0.42591410169491528	0.48616067737287955	0.53818207747481828	0.5814584473776051	0.6169656128247889	0.64632178189628098	0.67114167589679341	0.69273790688660308	0.71206713523152443	0.72978539750769733	0.74632851645702902	0.75587290658215878	0.76123776524684894	0.76420781331380772	0.76583797992718572	0.76672846020609398	0.76721360877614053	0.76747754607778917	0.76762102443052727	0.76769898710652251	

Store Share





0.40423552000000007	0.43826751975650402	0.46199490219878181	0.47739043080348631	0.48685352487161598	0.49246460623389315	0.49571775307085986	0.49757863847115169	0.49863479814713918	0.49923153755169281	0.49956783863370957	0.49975709176665517	0.49986350688727699	0.49992331553936631	0.49995692120007551	0.4999758010164993	0.49998640691927843	0.4999923646051051	0.49999571114774566	0.49999759093561585	





0.42591410169491528	0.48616067737287955	0.53818207747481828	0.5814584473776051	0.6169656128247889	0.64632178189628098	0.67114167589679341	0.69273790688660308	0.71206713523152443	0.72978539750769733	0.74632851645702902	0.75587290658215878	0.76123776524684894	0.76420781331380772	0.76583797992718572	0.40423552000000007	0.43826751975650402	0.46199490219878181	0.47739043080348631	0.48685352487161598	0.49246460623389315	0.49571775307085986	0.49757863847115169	0.49863479814713918	0.49923153755169281	0.49956783863370957	0.49975709176665517	0.49986350688727699	0.49992331553936631	0.49995692120007551	Years



Retailer Share





Cumulative P net	1018.7196648607315	3376.8031147186193	7302.9667892382822	12910.544275124223	20234.508332412461	29271.159012211006	40012.550621040951	52460.137807284351	66629.243359879125	82548.430741623859	100257.16343792439	119347.9191408348	139571.17921772858	160784.14250128463	182910.5196908091	Cumulative  NP Net	1171.1036682772933	3577.6378319209239	7114.2540371065243	11981.297604234771	18322.010205204351	26235.750386993685	35800.419435985255	47085.108326023263	60157.776702030082	75088.706022693601	91951.663029177871	110272.89038522608	129764.79390672554	150261.2791711358	171671.26985773927	







With



Bass Fcst Sound Bars Market

		Extended Generalized Bass Model: Nonparticipating Retailers: With-RPP Scenario																												Extended Generalized Bass Model: Nonparticipating Retailers: Without-RPP Scenario

		Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"																										Source:		Boehner, Robert and Steven Gold, "Modeling the Impact of Marketing Mix on the Diffusion of Innovation in the Generalized Bass Model of Firm Demand"

				in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.																												in Developments in Business Simulation and Experiential Learning, volume 39, 2012, p. 86.

														Rates of Change																												Rates of Change

				Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 																Model:		Nt = pMP-eAfBg + (1+q – p)Nt-1 – (q/MP-eAfBg)Nt-12								1-r		 

														0.95		0.05		0.05																								0.9950		0.00		0.00

				Assumptions								Model																				Assumptions								Model

				Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt								Parameter		Value		Description				t		Pt		At		Bt		Nt-1		Nt-12		Nt

		0.005		p:		0.01		Coefficient of innovation (i.e.,external influence)				0		1.00		1.00		1.00		0.360		0.130		0.416								p:		0.0014		Coefficient of innovation (i.e.,external influence)				0		1.00		1.00		1.00		0.360		0.130		0.404

		0.6		q:		0.4369		Coefficient of imitation (i.e., internal influence)				1		1.00		1.00		1.00		0.416		0.173		0.462								q:		0.4369		Coefficient of imitation (i.e., internal influence)				1		1.00		1.00		1.00		0.404		0.163		0.438

		0.56		 M:		0.55		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.00		1.00		1.00		0.462		0.213		0.495								 M:		0.50		Total potential ratio of sales of energy-efficient products to total sales based on s.				2		1.00		1.00		1.00		0.438		0.192		0.462

		0.31		N0:		0.36		Percentage of energy-efficient products sold at time 0.				3		1.00		1.05		1.05		0.495		0.245		0.521								N0:		0.36		Percentage of energy-efficient products sold at time 0.				3		1.00		1.00		1.00		0.462		0.213		0.477

		1.1		P0:		1.00		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.10		1.10		0.521		0.271		0.541								P0:		1.00		Ratio of price for energy-efficient product to price for standard product at time 0				4		1.00		1.00		1.00		0.477		0.228		0.487

		0.1		e:		0.10		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.15		1.15		0.541		0.293		0.557								e:		0.1		Coefficient of sensitivity (elasticity) for price term				5		1.00		1.00		1.00		0.487		0.237		0.492

		0.01		r:		0.05		Assumed annual change in P				6		1.00		1.20		1.20		0.557		0.311		0.571								r:		0.005		Assumed annual change in P				6		1.00		1.00		1.00		0.492		0.243		0.496

		1		A0:		1.00		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.25		1.25		0.571		0.326		0.583								A0:		1.0		Ratio of advertising expenditure with the program to without the program at time 0				7		1.00		1.00		1.00		0.496		0.246		0.498

		0.425		f:		0.170000		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.30		1.30		0.583		0.340		0.593								f:		0.1700000		Coefficient of sensitivity (elasticity) for advertising				8		1.00		1.00		1.00		0.498		0.248		0.499

		0.01		v:		0.05		Assumed annual change in A				9		1.00		1.35		1.35		0.593		0.352		0.603								v:		0.00		Assumed annual change in A				9		1.00		1.00		1.00		0.499		0.249		0.499

		1		B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.40		1.40		0.603		0.364		0.613								B0:		1.00		Ratio of energy-efficient assortment with the program to without the program at time 0				10		1.00		1.00		1.00		0.499		0.249		0.500

		0.21		g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.40		1.40		0.613		0.375		0.618								g:		0.21		Coefficient of sensitivity (elasticity) for assortment				11		1.00		1.00		1.00		0.500		0.250		0.500

		0.01		w:		0.05		Assumed annual change in B				12		1.00		1.40		1.40		0.618		0.382		0.621								w:		0.00		Assumed annual change in B				12		1.00		1.00		1.00		0.500		0.250		0.500

												13		1.00		1.40		1.40		0.621		0.386		0.623																13		1.00		1.00		1.00		0.500		0.250		0.500

												14		1.00		1.40		1.40		0.623		0.388		0.624																14		1.00		1.00		1.00		0.500		0.250		0.500

												15		1.00		1.40		1.40		0.624		0.389		0.624																15		1.00		1.00		1.00		0.500		0.250		0.500

								 				16		1.00		1.40		1.40		0.624		0.390		0.625																16		1.00		1.00		1.00		0.500		0.250		0.500

												17		1.00		1.40		1.40		0.625		0.390		0.625																17		1.00		1.00		1.00		0.500		0.250		0.500

												18		1.00		1.40		1.40		0.625		0.390		0.625																18		1.00		1.00		1.00		0.500		0.250		0.500

												19		1.00		1.40		1.40		0.625		0.391		0.625																19		1.00		1.00		1.00		0.500		0.250		0.500

										 





						Total Program Qualifying and Non-Qualifying Units Sold								 

						Year		Total Units Sold		Net Share Program Qualifying Units Sold		Net Program Qualifying Units Sold 		Program Net kWh Savings		Gross Program Qualifying Units Sold		Gross Non-Program Qualifying Units Sold		Check Sum on Total Units Sold		Market-Level NTGR

						1		97,600		0.012		1,171		63,239.60		40,625		56,976		97,600		3%

						2		102,262		0.024		2,407		129,952.84		47,225		55,037		102,262		5%

						3		107,032		0.033		3,537		190,977.28		52,985		54,047		107,032		7%

						4		111,914		0.043		4,867		262,820.35		58,294		53,621		111,914		8%

						5		116,911		0.054		6,341		342,398.48		63,259		53,652		116,911		10%

						6		121,988		0.065		7,914		427,341.97		67,989		54,000		121,988		12%

						7		127,174		0.075		9,565		516,492.13		72,607		54,567		127,174		13%

						8		132,472		0.085		11,285		609,373.20		77,200		55,272		132,472		15%

						9		137,883		0.095		13,073		705,924.09		81,826		56,057		137,883		16%

						10		143,409		0.104		14,931		806,270.18		86,525		56,884		143,409		17%

						11		149,053		0.113		16,863		910,599.68		91,325		57,728		149,053		18%

						12		154,816		0.118		18,321		989,346.28		95,691		59,124		154,816		19%

						13		160,700		0.121		19,492		1,052,562.79		99,820		60,880		160,700		20%

						14		166,709		0.123		20,496		1,106,810.20		103,838		62,871		166,709		20%

						15		172,843		0.124		21,410		1,156,139.50		107,824		65,019		172,843		20%

						Total		2,002,767		 		171,671				1,147,033		855,734		2,002,767

						CAGR		3.00%								 

												 				 

						First-Year Annual kWh		EUL		Discount
Rate

						54.00		4		7.99%

						Gross Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		2,193,733.18		2,193,733.18		2,193,733.18		2,193,733.18		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				2,550,128.68		2,550,128.68		2,550,128.68		2,550,128.68		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						2,861,188.68		2,861,188.68		2,861,188.68		2,861,188.68		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								3,147,872.38		3,147,872.38		3,147,872.38		3,147,872.38		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										3,416,008.84		3,416,008.84		3,416,008.84		3,416,008.84		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												3,671,385.67		3,671,385.67		3,671,385.67		3,671,385.67		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														3,920,794.59		3,920,794.59		3,920,794.59		3,920,794.59		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																4,168,796.65		4,168,796.65		4,168,796.65		4,168,796.65		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		4,418,597.38		4,418,597.38		4,418,597.38		4,418,597.38		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				4,672,364.50		4,672,364.50		4,672,364.50		4,672,364.50		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						4,931,542.84		4,931,542.84		4,931,542.84		4,931,542.84		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								5,167,338.47		5,167,338.47		5,167,338.47		5,167,338.47		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										5,390,284.84		5,390,284.84		5,390,284.84		5,390,284.84		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												5,607,250.22		5,607,250.22		5,607,250.22		5,607,250.22		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														5,822,490.80		5,822,490.80		5,822,490.80		5,822,490.80		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						Total Market Gross kWh		2,193,733		4,743,862		7,605,051		10,752,923		11,975,199		13,096,456		14,156,061		15,176,986		16,179,574		17,180,553		18,191,301		19,189,843		20,161,531		21,096,416		21,987,364		16,820,026		11,429,741		5,822,491		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						Total Market Monetized Gross		262,171		591,735		980,037		1,430,323		1,694,713		1,911,816		2,130,150		2,361,080		2,578,899		2,843,928		3,123,203		3,412,127		3,707,110		4,008,773		4,317,830		3,385,389		2,358,005		1,230,714		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						NPV Market Monetized Gross		$18,797,619.75







						Net Market Effects

								2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044

						Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29

						1		63,240		63,240		63,240		63,240		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						2				129,953		129,953		129,953		129,953		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						3						190,977		190,977		190,977		190,977		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						4								262,820		262,820		262,820		262,820		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						5										342,398		342,398		342,398		342,398		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						6												427,342		427,342		427,342		427,342		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						7														516,492		516,492		516,492		516,492		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						8																609,373		609,373		609,373		609,373		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						9																		705,924		705,924		705,924		705,924		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						10																				806,270		806,270		806,270		806,270		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						11																						910,600		910,600		910,600		910,600		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						12																								989,346		989,346		989,346		989,346		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						13																										1,052,563		1,052,563		1,052,563		1,052,563		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						14																												1,106,810		1,106,810		1,106,810		1,106,810		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						15																														1,156,139		1,156,139		1,156,139		1,156,139		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						Total Net kWh		63,240		193,192		384,170		646,990		926,149		1,223,538		1,549,053		1,895,606		2,259,131		2,638,060		3,032,167		3,412,140		3,758,779		4,059,319		4,304,859		3,315,512		2,262,950		1,156,139		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						Monetized Net		7,558		24,098		49,507		86,061		131,067		178,612		233,096		294,899		360,088		436,683		520,583		606,709		691,128		771,358		845,379		667,318		466,856		244,376		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

						NPV Net		2,642,057

						 		 

						Residential Avoided Costs		$   0.120		$   0.125		$   0.129		$   0.133		$   0.142		$   0.146		$   0.150		$   0.156		$   0.159		$   0.166		$   0.172		$   0.178		$   0.184		$   0.190		$   0.196		$   0.201		$   0.206		$   0.211		$   0.217		$   0.221		$   0.227		$   0.232		$   0.232		$   0.232		$   0.232		$   0.232		$   0.232		$   0.232		$   0.232

						Res Avoided Costs CAGR		0.04
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Key Parameters

		Key Parameters



		Key Metrics		Home Audio (ENERGY STAR +15%)

		Est. kwh Savings* (Source: Energy Star) based on Energy Consumption)		54.00

		Est. Peak kw Reduction* (Source: Energy Star) based on Energy Consumption)		0.00

		Est. Therm Savings* (Source: Energy Star) based on Energy Consumption)		-1.30

		ENERGY STAR EUL (years)		4.00

		DEER EUL		n/a

		Market Share** of ENERGY STAR (Source: US EPA		35% in 2013

		Adjusted Market Share** of ENERGY STAR (Source: US EPA		0.36

		Initial Incentives Proposed ($)		15.00

		Incremental Cost 		1.00

		Current Household Saturation		0.13

Rick Ridge: Rick Ridge:
Calculated: See Market Potential tab, beginning in cell F36

		Growth Rate		0.01

		M 		0.50

		p		0.0014

		q		0.4369

		Advertising Elasticity		0.1700

		Price Elasticity		0.1000

		Assortment Elasticity		0.2100

		Load Shape		Lighting

		Retailer Share w/o Lowes & Costco

Rick Ridge: Rick Ridge:
Retailer shares from Navitas.		0.32

																																																																								Growth Rate

		Growth in Saturation (Source: Residential Solutions Workbook)																																																																						0.00%

																																																																								0.50%

Rick Ridge: Rick Ridge:
Assumption

		Product Category		2000 RASS/CLASS		2003 RASS/CLASS		2005 RASS/CLASS		2009 RASS/CLASS		2012 RASS/CLASS		Other		Growth Rate																																																								0.50%

Rick Ridge: Rick Ridge:
Assumption

		Soundbars				 				 				13%		0.50%

Rick Ridge: Rick Ridge:
Assumption		

Rick Ridge: Rick Ridge:
Retailer shares from Navitas.																																																																						

Rick Ridge: Rick Ridge:
Assumption		

Rick Ridge: Rick Ridge:
Assumption		0.00%





		 Final Store Market Share For All Retailers From Navitas (2015 Collaboration Portfolio Products 092514.xls)

		Product		Costco		Home Depot		Sears		Kmart		Best Buy		Lowe’s		w/o Lowes & Costco		W/ Lowes & Costco

		Sound Bars		20%		0%		5%		1%		30%		0%		36%		56%











																																				 















Market Potential





																Percent e-commerce		0.25

				Household Forecast								Sound Bars +50%

				Year		HH Forecast						Year		Sound Bar Household Saturation		HH		PG&E HH Population Allocated to Participating Stores		Remaining PG&E Population		% Purchased in Participating Retailers Each Year Based On EUL=4 years		% Purchased in Non-Participating Retailers Each Year Based On EUL=4 years		Maximum Annual Potential (kWh)		Maximum Lifecycle Potential (kWh)

														0.50%

Rick Ridge: Rick Ridge:
Assumed annual growth in penetration				32%		68%		4		4

				2005		4,675,276						2005				- 0		- 0		- 0		- 0		- 0

				2006		4,743,642						2006				- 0		- 0		- 0		- 0		- 0

				2007		4,801,043						2007				- 0		- 0		- 0		- 0		- 0

				2008		4,844,177						2008				- 0		- 0		- 0		- 0		- 0

				2009		4,902,717						2009				- 0		- 0		- 0		- 0		- 0

				2010		4,963,789						2010				- 0		- 0		- 0		- 0		- 0

				2011		5,024,762						2011				- 0		- 0		- 0		- 0		- 0

				2012		5,086,797						2012				- 0		- 0		- 0		- 0		- 0

				2013		5,149,913						2013				- 0		- 0		- 0		- 0		- 0

				2014		5,214,132						2014		0.134		700,000		170,623		354,377		42,656		88,594		7,087,500		28,350,000

				2015		5,279,477						2015		0.139		735,170		179,196		372,182		44,799		93,045		7,443,596		29,774,384

				2016		5,345,976						2016		0.144		771,160		187,968		390,402		46,992		97,600		7,807,994		31,231,975

				2017		5,413,653						2017		0.149		807,991		196,945		409,048		49,236		102,262		8,180,905		32,723,619

				2018		5,482,523						2018		0.154		845,682		206,133		428,129		51,533		107,032		8,562,531		34,250,125

				2019		5,552,617						2019		0.159		884,257		215,535		447,658		53,884		111,914		8,953,104		35,812,417

				2020		5,623,962						2020		0.164		923,739		225,159		467,645		56,290		116,911		9,352,855		37,411,420

				2021		5,694,824						2021		0.169		963,852		234,936		487,953		58,734		121,988		9,759,001		39,036,005

				2022		5,766,579						2022		0.174		1,004,829		244,924		508,698		61,231		127,174		10,173,898		40,695,591

				2023		5,839,238						2023		0.179		1,046,686		255,127		529,888		63,782		132,472		10,597,700		42,390,801

				2024		5,912,812						2024		0.184		1,089,439		265,547		551,532		66,387		137,883		11,030,567		44,122,270

				2025		5,987,313						2025		0.189		1,133,102		276,190		573,636		69,048		143,409		11,472,660		45,890,641

				2026		6,062,754						2026		0.194		1,177,693		287,059		596,211		71,765		149,053		11,924,143		47,696,571

				2027		6,139,144						2027		0.199		1,223,228		298,158		619,263		74,540		154,816		12,385,181		49,540,725

				2028		6,216,497						2028		0.204		1,269,723		309,491		642,801		77,373		160,700		12,855,945		51,423,778

				2029		6,294,825						2029		0.209		1,317,196		321,063		666,834		80,266		166,709		13,336,605		53,346,420

				2030		6,374,140						2030		0.214		1,365,663		332,876		691,371		83,219		172,843		13,827,337		55,309,348

																								Maximum		153,836,686		615,346,744

												Source: Navitas. (2015). Collaboration Portfolio Products 092514 RR (PG&E Tab)

														Sound

												Expected Sales		175,000

												HH Penetration N		700,000

												HH Penetration % Saturation		13.43%













Avoided Costs

		$/kWh

		Product		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030		2031		2032		2033		2034		2035		2036		2037		2038		2039		2040		2041		2042		2043		2044		2045

		Electric Clothes Dryers		0.1253432889		0.1351303513		0.1417114874		0.146199239		0.1507162961		0.1595941577		0.1644298601		0.1693016103		0.174725594		0.1791012423		0.1854643591		0.191864502		0.1982766132		0.2046516171		0.2111629655		0.2178488225		0.2229997571		0.2282835328		0.2336225674		0.239031536		0.2442537144		0.2495525381		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619		0.2548513619

		Air Cleaners 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014

		Sound Bars		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		HTIB		0.111071168		0.1195092791		0.1247369683		0.1288666584		0.1330171327		0.1415185968		0.1459796594		0.1504761891		0.1555697504		0.1593922944		0.1655317911		0.1716866306		0.1778089875		0.1838704794		0.1900215132		0.1963777833		0.201271328		0.2063042946		0.2113723412		0.2165097818		0.2214766088		0.2265131098		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108		0.2315496108

		Freezers 		0.1226765385		0.1322387224		0.1385900768		0.1428812542		0.1472017178		0.1558707216		0.1604793891		0.1651219406		0.1702505453		0.174502768		0.1804491479		0.1864372734		0.1924522205		0.1984442305		0.2045736307		0.2108560735		0.2157257386		0.2207171333		0.2257670198		0.2308847844		0.2358197608		0.2408296311		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014		0.2458395014





Parameter Summary

										Parameter		Description

										p=		Coefficient of innovation (i.e.,external influence)

										q=		Coefficient of imitation (i.e., internal influence)

										 M=		Total potential ratio of sales of energy-efficient products to total sales

										N0=		Percentage of energy-efficient products sold at time 0.

										P0=		Ratio of price for energy-efficient product to price for standard product at time 0

										e=		Coefficient of sensitivity (elasticity) for price term

										r=		Assumed annual change in P

										A0=		Ratio of advertising expenditure with the program to without the program at time 0

										f=		Coefficient of sensitivity (elasticity) for advertising

										v=		Assumed annual change in A

										B0=		Ratio of energy-efficient assortment with the program to without the program at time 0

										g=		Coefficient of sensitivity (elasticity) for assortment



								Participating Retailers								Nonparticipating Retailers

								Parameter		With		Analog/Source				Parameter		With		Analog/Source

								p:		0.02		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.01		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0.4369		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0.4369		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.59		Program Design & Theory				 M:		0.55		Program Design & Theory

								N0:		0.36		US EPA				N0:		0.36		US EPA

								P0:		1.00		Assumed Incremental Cost				P0:		1.00		Assumed Incremental Cost

								e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.050		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.050		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		2.00		Program Design & Theory				A0:		1.40		Program Design & Theory

								f:		0.17		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0.17		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.05		Program Design & Theory

								B0:		2.00		Program Design & Theory				B0:		1.40		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B

								Parameter		Without		Analog/Source				Parameter		Without		Analog/Source

								p:		0.0014		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				p:		0.0014		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								q:		0.4369		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)				q:		0.4369		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf)

								 M:		0.5		Program Design & Theory				 M:		0.5		Program Design & Theory

								N0:		0.36		US EPA				N0:		0.36		US EPA

								P0:		1.00		Assumed Incremental Cost				P0:		1.00		Assumed Incremental Cost

								e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0.10		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.005		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement				r:		0.005		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement

								A0:		1.00		Program Design & Theory				A0:		1.00		Program Design & Theory

								f:		0.17		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380				f:		0.17		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380

								v:		0.00		Program Design & Theory				v:		0.00		Program Design & Theory

								B0:		1.00		Program Design & Theory				B0:		1.00		Program Design & Theory

								g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0.21		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.00		Assumed annual change in B				w:		0.00		Assumed annual change in B

												Delta Tables								Delta Tables

								Parameter		With		Source				Parameter		With		Source

								p:		0.0186		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				p:		0.0086		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								q:		0		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory				q:		0		Consumer Electronics (Jiang, Zhengrui, Frank Bass and Portia Isaacson Bass. "Virtual Bass Model and the left-hand data-truncation bias in diffusion of innovation studies."  International Journal of Research in Marketing 23 (2006) 93–106. URL: http://www.bus.iastate.edu/zjiang/research/vbm_ijrm.pdf) & Program Design & Theory

								 M:		0.09		Program Design & Theory				 M:		0.05		Program Design & Theory

								N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory				N0:		0		Residential Solutions Workbook (http://www.calmac.org/results.asp?t=2) & Program Design and Theory

								P0:		0		Assumed Incremental Cost				P0:		0		Assumed Incremental Cost

								e:		0		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)				e:		0		Typical short-term price elasticity (Gwartney, James A., Richard L. Stroup, Russell S. Sobel, David A. Macpherson. (2015). Microeconomics: Private and Public Private and Public Choice. Stamform, CT: Cengage Learning.)

								r:		0.045		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory				r:		0.045		Desroches, Louis-Benoit. (2013). Trends in the cost of efficiency for appliances and consumer electronics. Presented at eceee 2013 Summer Study on energy efficiency, France, June 3-8, 2013 (http://www.escholarship.org/uc/item/6cv286q0) and expert judgement & Program Design and Theory

								A0:		1		Program Design & Theory				A0:		0.40		Program Design & Theory

								f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory				f:		0		20111006_BuR_Adv.Elasticities_WebApp1_Advertising Elasticity Database_AED.xlsx, cell O380 & Program Design and Theory

								v:		0.1		Program Design & Theory				v:		0.050		Program Design & Theory

								B0:		1.00		Program Design & Theory				B0:		0.40		Program Design & Theory

								g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175				g:		0		Eisend, Martin, "Shelf space elasticity: A meta-analysis", Journal of Retailing 90 (2, 2014) p. 175

								w:		0.1		Assumed annual change in B				w:		0.05		Assumed annual change in B





Household Forecast

				Form 2.2 - PG&E Planning Area: California Energy Demand 2010-2020 Staff Fofrecast: Planning Area Economic and Demographic Assumptions

				Year		Household Population		Households		Persons per Household		Real Personal Income (Millions 2007$)		Industrial Output (Millions 2000$)		Commercial Floorspace (MM Sqft.)

				1990		10,450,128		3,897,421		2.68		352,572		41,818		1,758

				1991		10,678,197		3,961,902		2.70		351,034		41,838		1,800

				1992		10,874,483		4,011,740		2.71		362,430		41,479		1,832

				1993		11,037,375		4,055,134		2.72		364,533		40,641		1,866

				1994		11,125,194		4,095,706		2.72		370,458		40,499		1,894

				1995		11,221,517		4,135,477		2.71		384,839		42,528		1,925

				1996		11,331,199		4,173,736		2.71		403,080		44,978		1,953

				1997		11,538,191		4,216,615		2.74		424,313		54,285		1,981

				1998		11,684,836		4,265,384		2.74		457,470		64,314		2,014

				1999		11,859,729		4,319,650		2.75		489,081		76,991		2,062

				2000		12,058,945		4,363,044		2.76		547,532		103,369		2,107

				2001		12,296,435		4,419,002		2.78		535,209		91,177		2,152

				2002		12,473,890		4,477,097		2.79		519,562		83,917		2,204

				2003		12,634,773		4,536,605		2.79		520,797		85,650		2,246

				2004		12,790,570		4,602,671		2.78		541,270		90,569		2,280

				2005		12,942,336		4,675,276		2.77		557,496		105,435		2,315

				2006		13,105,896		4,743,642		2.76		586,705		115,365		2,342

				2007		13,289,560		4,801,043		2.77		607,914		114,093		2,372

				2008		13,464,871		4,844,177		2.78		610,277		113,756		2,408

				2009		13,641,175		4,902,717		2.78		612,700		112,270		2,445

				2010		13,820,023		4,963,789		2.78		621,890		114,873		2,475

				2011		14,002,083		5,024,762		2.79		636,633		119,051		2,501

				2012		14,187,416		5,086,797		2.79		659,641		124,743		2,531

				2013		14,376,096		5,149,913		2.79		683,170		128,452		2,565

				2014		14,568,193		5,214,132		2.79		701,917		130,366		2,600

				2015		14,763,782		5,279,477		2.80		718,519		132,139		2,635

				2016		14,962,938		5,345,976		2.80		735,717		134,088		2,668

				2017		15,165,735		5,413,653		2.80		753,699		135,921		2,699

				2018		15,372,256		5,482,523		2.80		771,968		137,645		2,730

				2019		15,582,566		5,552,617		2.81		790,445		139,181		2,761

				2020		15,796,769		5,623,962		2.81		809,045		140,442		2,792







				Annual Growth Rates (%)

				1990-2000		1.44%		1.13%		0.30%		4.50%		9.47%		1.83%

				2000-2008		1.39%		1.32%		0.07%		1.37%		1.20%		1.68%

				2008-2010		1.31%		1.23%		0.08%		0.95%		0.49%		1.37%

				2010-2020		1.35%		1.26%		0.09%		2.67%		2.03%		1.21%







Inputs Calculator

				Outputs from Individual Diffusion Models

						2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

				Electric Clothes Dryers		 

				Air Cleaners

				Sound Bars		20,015		23,937		27,734		31,331		34,729		37,961		41,095		44,184		47,272		50,390

				HTIB

				Freezers

				Gas Clothes Dryers











Overall Market

						Program						Nonparticipants						Total Market

				Year		Gross PQ Sales		Total Sales		Program Share		Gross PQ Sales		Total Sales		NP Share		Gross PQ Sales		Total Sales		Total Market Share

				2014		15,356		42655.7353344836		0.36		31,894		88,594		0.36		47,250		131,250		0.36

				2015		20,015		46991.988645626		0.43		40,625		97,600		0.42		60,639		144,592		0.42

				2016		23,937		49236.3328546042		0.49		47,225		102,262		0.46		71,161		151,498		0.47

				2017		27,734		51533.1308753034		0.54		52,985		107,032		0.50		80,719		158,565		0.51

				2018		31,331		53883.7740017092		0.58		58,294		111,914		0.52		89,625		165,798		0.54

				2019		34,729		56289.6512730171		0.62		63,259		116,911		0.54		97,988		173,201		0.57

				2020		37,961		58734.0216073371		0.65		67,989		121,988		0.56		105,950		180,722		0.59

				2021		41,095		61231.0535290458		0.67		72,607		127,174		0.57		113,702		188,406		0.60

				2022		44,184		63781.6860419112		0.69		77,200		132,472		0.58		121,384		196,254		0.62

				2023		47,272		66386.8734520426		0.71		81,826		137,883		0.59		129,098		204,270		0.63

				2024		50,390		69047.5856044332		0.73		86,525		143,409		0.60		136,915		212,457		0.64

				2025		53,560		71764.8081230348		0.75		91,325		149,053		0.61		144,885		220,817		0.66

				2026		56,342		74539.5426544147		0.76		95,691		154,816		0.62		152,034		229,355		0.66

				2027		58,899		77372.8071150476		0.76		99,820		160,700		0.62		158,719		238,073		0.67

				2028		61,340		80265.6359422968		0.76		103,838		166,709		0.62		165,178		246,974		0.67

				2029		63,732		83219.080349135		0.77		107,824		172,843		0.62		171,556		256,062		0.67

						 



						PQ

				Year		P-Gross		NP-Gross		P-Net		NP-Net		Gross		Net		All Cleaners		Gross Share of All		Net Share of All

				1		20,015		40,625		1,019		1,171		60,639		2,190		144,592		42%		2%

				2		23,937		47,225		2,358		2,407		71,161		4,765		151,498		47%		3%

				3		27,734		52,985		3,926		3,537		80,719		7,463		158,565		51%		5%

				4		31,331		58,294		5,608		4,867		89,625		10,475		165,798		54%		6%

				5		34,729		63,259		7,324		6,341		97,988		13,665		173,201		57%		8%

				6		37,961		67,989		9,037		7,914		105,950		16,950		180,722		59%		9%

				7		41,095		72,607		10,741		9,565		113,702		20,306		188,406		60%		11%

				8		44,184		77,200		12,448		11,285		121,384		23,732		196,254		62%		12%

				9		47,272		81,826		14,169		13,073		129,098		27,242		204,270		63%		13%

				10		50,390		86,525		15,919		14,931		136,915		30,850		212,457		64%		15%

				11		53,560		91,325		17,709		16,863		144,885		34,572		220,817		66%		16%

				12		56,342		95,691		19,091		18,321		152,034		37,412		229,355		66%		16%

				13		58,899		99,820		20,223		19,492		158,719		39,715		238,073		67%		17%

				14		61,340		103,838		21,213		20,496		165,178		41,709		246,974		67%		17%

				15		63,732		107,824		22,126		21,410		171,556		43,536		256,062		67%		17%

				 



Program Share	0.36	0.42591410169491528	0.48616067737287955	0.53818207747481828	0.5814584473776051	0.6169656128247889	0.64632178189628098	0.67114167589679341	0.69273790688660308	0.71206713523152443	0.72978539750769733	0.74632851645702902	0.75587290658215878	0.76123776524684894	0.76420781331380772	0.76583797992718572	NP Share	0.36	0.41623447272727271	0.46180056650982898	0.49503742734439815	0.52087939391695914	0.54108873610041697	0.5573375901470764	0.5709267923068525	0.58276408813175995	0.59344473424153465	0.60334578581186304	0.6127020698340282	0.618099299112286	0.6211570618387896	0.62287134399311395	0.62382670840002918	Total Market Share	0.36	0.41938031418540422	0.46971750701796589	0.50905926945534741	0.54056734874538459	0.56574842350279453	0.58625710353532023	0.60349623650486084	0.61850514799102896	0.6319965494138774	0.64443816381028118	0.65613014100231926	0.66287518129371026	0.66668274115339898	0.66880514230514343	0.66997981478308344	







P-Gross	20014.550630859463	23936.768931950945	27734.207433252457	31331.175569879568	34728.779193350674	37961.077503188775	41094.711882410076	44183.991686372043	47271.910795973694	50389.919707278044	53560.122780287922	56342.420761497211	58899.102779134366	61339.626127704782	63732.332385979702	NP-Gross	40624.688583565432	47224.605115734375	52984.975573268362	58293.933033041474	63259.422974510024	67988.623552002871	72607.30724777111	77199.937983007956	81825.877432330366	86525.268485498949	91324.867387847145	95691.453131141316	99820.089582663917	103837.9670201953	107823.90378486186	







P-Net	1018.7196648607315	2358.0834498578879	3926.1636745196629	5607.5774858859395	7323.9640572882372	9036.6506797985439	10741.391608829941	12447.587186243401	14169.105552594774	15919.187381744727	17708.732696300533	19090.755702910399	20223.260076893792	21212.963283556055	22126.377189524464	NP-Net	1171.1036682772933	2406.5341636436306	3536.6162051855999	4867.0435671282467	6340.7126009695794	7913.7401817893342	9564.6690489915709	11284.688890038009	13072.668376006815	14930.929320663527	16862.957006484266	18321.22735604821	19491.903521499455	20496.485264410272	21409.990686603462	







Gross	60639.239214424895	71161.374047685327	80719.18300652082	89625.108602921042	97988.202167860698	105949.70105519165	113702.01913018119	121383.92966938	129097.78822830407	136915.18819277699	144884.99016813506	152033.87389263854	158719.19236179828	165177.59314790007	171556.23617084156	Net	2189.8233331380247	4764.6176135015185	7462.7798797052628	10474.621053014187	13664.676658257817	16950.390861587879	20306.060657821512	23732.27607628141	27241.773928601589	30850.116702408253	34571.689702784803	37411.983058958605	39715.16359839325	41709.448547966327	43536.36787612793	







Gross Share of All	0.41938031418540422	0.46971750701796589	0.50905926945534741	0.54056734874538459	0.56574842350279453	0.58625710353532023	0.60349623650486084	0.61850514799102896	0.6319965494138774	0.64443816381028118	0.65613014100231926	0.66287518129371026	0.66668274115339898	0.66880514230514343	0.66997981478308344	Net Share of All	1.5144794185404157E-2	3.1449987261461823E-2	4.7064367256565619E-2	6.3176917941898322E-2	7.8894898631178489E-2	9.3792497301427108E-2	0.10777848343400104	0.12092650951987724	0.13336175126673822	0.14520662625858838	0.15656230236860982	0.16311808952705498	0.16681923426612194	0.16888182676577712	0.17002289358300796	









Sensitivity Analysis

						Source:		Van den Bulte. (2002). Technical Report: Want to know how diffusion speed varies across countries and products? Try using a Bass model. Special Issue of: GLOBAL NPD: Making It WORK;Product Development & Management Association. 

																																																Inputs for Sensitivity Analysis

								Launched in 1976

								p										p																																Participating Retailers

																																														Original Values Copied & Pasted		Parameter		Starting Value		% Variation in p		% Variation in M		% Variation in v		% Variation in w		 

										Best Guess		90% Confidence Interval								Best Guess		90% Confidence Interval																														0.6		0.3		0.6		0.6		Lower		Upper		New Value

								Baseline Case: Consumer durables launched in 1976		0.016		0.012		0.021				Baseline Case: Consumer durables launched in 1976		0.016		0.012		0.021																						0.02		p:		0.02		0.012								0.008		0.032		0.028

								For all other cases multiply by the following factors:										For all other cases multiply by the following factors:																												0.59		M:		0.55		 		0.165						0.385		0.715		0.548

								Cellular phone		0.226		0.125		0.409				Cellular phone		0.003616		0.0015		0.008589																						0.1		v:		0.1		 				0.06				0.04		0.16		0.004

								Non-durable product		0.689		0.415		1.143				Non-durable product		0.011024		0.00498		0.024003																						0.1		w: 		0.1		 						0.06		0.04		0.16		0.007

								Industrial		1.058		0.679		1.65				Industrial		0.016928		0.008148		0.03465

								Non commercial innovation		0.365		0.146		0.91				Non commercial innovation		0.00584		0.001752		0.01911

								Western Europe		0.464		0.296		0.729				Western Europe		0.007424		0.003552		0.015309
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1 Executive Summary

This document summarizes the data collection and analysis methods utilized to determine the
incremental measure cost (IMC) associated with ENERGY STAR® for five product categories in
the Retail Products Portfolio program: air cleaners, freezers, clothes dryers (gas and electric),
soundbars, and Home Theater in a Box (HTIB).!

To determine the IMC associated with ENERGY STAR, we first used web harvesting techniques
(screen scraping and extracting data from retailer APIs) to collect data on product price and
features sold online, including whether the products were ENERGY STAR qualified. We then
developed and tested hedonic price models, which estimate the independent contribution of
specific product attributes to the product’s overall price. Using this method, we estimated both
the price premium associated with ENERGY STAR and the statistical significance of the result
in order to determine if there was sufficient evidence to recommend the resulting IMC estimate.
In cases where the estimated effect of ENERGY STAR on price was highly uncertain (i.e. we
could not say with any certainty whether ENERGY STAR qualified products are more or less
expensive than non-qualifying products, controlling for other factors), we defaulted to the
assumption that there was no independent effect of being ENERGY STAR qualified on price
and recommended an IMC of $0.

For air cleaners and clothes dryers, we recommend using the ENERGY STAR IMC estimated
by our price model: +$80 for air cleaners and +$84 for clothes dryers. For freezers (both chest
upright) and soundbars we recommend an IMC of $0 due to the high uncertainty of the IMC
estimates. For Home Theater in a Box (HTIB), we recommend an IMC of $0 because we were
unable to statistically estimate the IMC due to the very low rate of qualified products—only 1 of
the products in our web harvested data was ENERGY STAR qualified.

Table 1. Base case average price, measure case average price, and final recommended ENERGY STAR IMC by
product category

Air cleaners $194 $274 41% $80
Clothes dryers® $856 $940 9% $84
Upright freezers $849 $849 0% $0
Chest freezers $412 $412 0% $0
Soundbars $615 $615 0% $0
HTIB $600 $600 0% $0

! While room air conditioners are also a product in the RPP portfolio, they were added subsequent to this
analysis and will be considered as part of a future analysis.

% While the clothes dryers analysis was conducted exclusively for electric dryers, in consultation with
PG&E, we believe that the findings can be extended to gas dryers as well.





Web harvesting proved to be a highly useful tool to collect large amounts of product attribute
data for regression analysis, particularly for product categories where attribute data types are
typically consistent and standardized. For product categories with generally consistent data (air
cleaners, freezers, and dryers), the Best Models were able to predict product price when tested
on independent data sets with a high degree of accuracy (R? values ranging from 0.65 — 0.90
for the test datasets). For products with less consistent data and standardized product
attributes, such as audiovisual products, the Best Models were less accurate in predicting price
(R? of 0.38 for the soundbars test dataset).

Overall, the ENERGY STAR IMC regression analysis results generally agreed with the
expectations of the product category experts we interviewed prior to modeling. For air cleaners
and clothes dryers, expert interview suggested some degree of IMC which was borne out in the
results. Similarly, expert interview for soundbars and HTIB suggested that there was no IMC (or
inconclusive evidence to demonstrate an IMC), which is consistent with the findings of the
regression analysis.

Across all products (excluding audiovisual products), ENERGY STAR was strongly associated
with additional premium features. In addition, ‘Brand’ was typically a key driver of price, largely
due to high correlation with premium features, and thus could serve as a proxy for premium
features that are not explicitly included in the Best Model.

Our results indicate that for the some cases, such as air cleaners, ENERGY STAR is a clear
driver of price, either because of a component manufacturing cost or consumer willingness to
pay. In other products, such as soundbars, there is not a clear incremental cost associated with
ENERGY STAR.

Next steps include collecting data on a periodic basis and analyzing this data annually to
increase model sample size and identify how IMCs may be changing over time.





2 Introduction
2.1 RPP Overview and Needs

The Retail Products Portfolio (RPP) is a program design that motivates retailers to change their
business practices with the ultimate goal of reducing the growth of electricity use attributable to
plug loads. The objective of the RPP program is to affect long-term, sustainable changes in the
retail market by impacting the supply chain to provide more efficient models over time.

Specifically, the RPP program will incent retailers for selling specific home appliance and
consumer electronics models in targeted product categories that meet and/or exceed ENERGY
STAR efficiency requirements. The RPP program is adopting a portfolio approach, which allows
retailers and utilities to customize the product offerings on an ongoing basis based on a number
of specific inputs for each product category such as energy savings potential, product cost,
market share, overall product sales volumes, etc.

The portfolio nature of RPP requires a robust understanding of product characteristics for a
large number of consumer products, specifically the relationships between price and product
attributes (e.qg. size, configuration, features, etc.). This is especially important in understanding
how features that impact product efficiency affect product price.

2.2 Data Collection

The CPUC has developed five Measure Cost Studies (MCS) since 1996, the most recent
published in 2014 for the 2010-12 period, which provide measure cost values for a subset of
high impact efficiency measures within the DEER database. These studies use a variety of data
collection techniques such as program invoice data, retail shelf surveys, and point-of-sale (POS)
data. Most of the products considered within the RPP portfolio are not high impact measures,
and thus none of the five initial RPP product categories are part of the 2014 MCS study or have
measure cost data that can be used for workpaper development or program planning.
Moreover, the cost of collecting initial and ongoing data for multiple product categories using
POS data from market research firms or in-store shelf surveys is prohibitively expensive. Web
harvesting provides an alternate method of collecting product attribute information, and while it
does not include sales data, it can capture a large number of products and product attributes,
including price, as well as identify ongoing changes in the market over time.

2.3 Data Analysis

This analysis utilizes hedonic price modeling to estimate the independent effect on price of each
product attribute, including the incremental cost of increased product efficiency (defined in this
paper as being ENERGY STAR qualified). Hedonic price modeling is a common statistical
approach to isolating and estimating the relative influence of individual product features on a
product’s price. Hedonic price models based on multiple regression analysis were also utilized
in the 2010-12 Measure Cost Study. This method is commonly used in many fields, such as real
estate, to determine the value of specific product attributes that are not typically assigned
explicit value (e.g. the influence of an ocean view on home price). The hedonic price models
that we developed in this analysis seek to determine two related questions:





1. Which combination of product attributes best explain price?

2. Isthere an IMC associated with ENERGY STAR when controlling for key attributes that
explain price?

Specific to energy efficiency measures, this method has been successfully demonstrated for
LED lamps to determine key drivers of price over time. While there is some slight variation
between the Measure Cost Study methodology and our own due to differing datasets and the
study objectives, our analysis methods are generally consistent with that of the Measure Cost
Study.

3 Overview of Statistical Methods and Reasoning

This section provides background on basic statistical methods utilized in our analysis. Key
concepts are explained in detail in this section and referenced throughout thereafter.

3.1 Hedonic Price Modeling

Similar to the 2010-12 Measure Cost study, we developed a hedonic price model to quantify
how variation in certain product attributes, such as whether a product is ENERGY STAR
gualified, affects price. A hedonic price model is a statistical model generated by analyzing a
sample of products and their prices to draw inferences about generalizable relationships
between product price and product attributes. Equation 1 shows the general form of a hedonic
price model in function notation.

Equation 1. General form of a hedonic price model

Price =~ f(Atribute 1, Attribute 2, Attribute 3 ...)

3.2 Multiple Regression Analysis

Also in keeping with the 2010-12 MCS study, we chose to use multiple linear regression
analysis to derive hedonic price models from our data. Hedonic price models based on multiple
regression analysis assume that price can be approximated as an additive function of the form
provided in Equation 2.

Equation 2. Functional form of a hedonic price model based on multiple regression analysis
Price = BO + BI(XI) + BZ(XZ) R ﬁp(Xp) + €

In

Equation 2 above, the ‘X’ terms represent the value of product attributes, ‘B’ terms represent the
unique effect of each attribute on price, and ‘€’ is a random error term that is, on average, zero.
‘X’ terms could be continuous, like freezer capacity, in which case the associated ‘B’ represents
the average price premium for one more cubic foot of freezer capacity, holding other attributes
in the equation constant. ‘X’ terms can also be binary, like ‘ENERGY STAR,’ in which case the
associated ‘B’ represents the price premium you would expect for an ENERGY STAR qualified
product compared to a non-qualified product, holding the other attributes in the equation
constant. Finally, ‘X’ can be categorical, as for example ‘Brand,’ in which case the precise
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meaning of the ‘B’ terms depends on how the variable is coded, but generally the ‘B’ terms for
each category that the variable can take on speak to the relative price premium of that category.
‘Bo’ is simply a constant. Although we were open to including more complicated X’ terms, such
as higher order terms (e.g. ‘Capacity®) or interactive effects (i.e., assuming that price depends
on the ratio or product of two product attributes), all of our final price models were linear,
additive equations without polynomial or multiplicative terms, because we did not find sufficient
evidence to justify more complex relationships (James et al. 2013a).

3.3 Log Transformation of Price Data

As part of our analysis, we transformed the variable ‘Price’ by taking its natural logarithm. A key
assumption underlying multiple regression analysis is that the residuals (in this case, the
difference between the actual price of the products and the price predicted by the price model)
are normally distributed (James et al. 2013a; Ross 2004). We found in past analyses of web
harvested data and in all product categories of the present analysis that the residuals are not
normally distributed when the outcome variable is price in dollars, but they are if we instead
make the logarithm of ‘Price’ our outcome variable, as illustrated in Figure 1 for the case of
clothes dryers. This logarithmic data transformation is commonly used for right-skewed data,
like product price (Kirchner 2001).
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Figure 1. The standardized residuals of the clothes dryer price model more closely adhere to the required normal
distribution when ‘Price’ is log transformed

The need for a logarithmic transformation suggests that the effect of product attributes on ‘Price’
tends to be proportional to the price of the product (Cohen and Cohen 1983a). This is reflected
mathematically in our model: for every one unit increase in continuous variables (e.g. freezer
capacity), the estimated value of ‘Price’ increases by a fixed percentage of product price rather
than a set dollar amount. In a parallel fashion, the value of categorical product attributes (e.g.
‘ENEGY STAR’) affects ‘Price’ by a fixed percentage rather than a fixed dollar amount.

To convert the proportional effect of ' ENERGY STAR’ on ‘Price’ back to dollars, we multiply the
effect on price in percent terms by the mean price of non-qualified products in our data. For
example, our analysis indicates that ENERGY STAR qualified air cleaners cost 41% more than
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non-qualified products, all else equal. To convert this price premium to dollars we multiply +41%
by the average cost of non-qualified air cleaners in our data ($194) for a final IMC value of
+$80.

Note that when we use the term “price,” as in “product attributes that have a strong effect on
price,” we are technically referring to a statistical relationship with log(‘Price’). ‘Price’ will
hereafter refer only to the untransformed product price, measured in dollars.

3.4 Controlling for Confounding Variables

A primary benefit of multiple regression analysis over other statistical modeling techniques is
that the ‘B’ terms in the resulting hedonic price model represent readily interpretable estimates
of the relationship between each product attribute and price, holding the other attributes in the
model constant (James et al. 2013a). Specifically, in a hedonic price model that contains the
attribute ‘ENERGY STAR,’ the ‘B’ term associated with ‘ENERGY STAR’ represents the
estimated price premium of ENERGY STAR qualified products, controlling for the other
attributes in the model (Cohen and Cohen 1983b).

To illustrate the importance of controlling for confounding variables and how multiple
regression analysis achieves this, consider the following hypothetical example. If ENERGY
STAR qualified clothes dryers are more often stackable, then qualified products might be more
expensive on average than non-qualified products, but not necessarily because of the
manufacturer costs or consumer willingness to pay associated with being ENERGY STAR
gualified. In this case, ‘Stackable’ confounds the relationship between ‘ENERGY STAR’ and
price. A simplistic hedonic price models that analyzes ‘ENERGY STAR’ in isolation would suffer
from omitted-variable bias and consequently the estimated effect of ‘ ENERGY STAR’ on price
would be overestimated (Miller 2002a; James et al. 2013a).

3.5 Why Not Control for All Variables?

3.5.1 Data Prevalence

Unfortunately, it is counterproductive to control for all product attributes for multiple reasons
(Miller 2002a). In the context of web harvested data, low combined data prevalence is a major
reason why we do not want to include all product attributes in our statistical model. Not every
product attribute is listed online for every product, but to use a product in our analysis we need
to know (or be able to infer) the value of every attribute included in the model. Figure 2 provides
a schematic representation of how combined data prevalence depends on the overlapping data
gaps of the attributes in the model. Pink represents missing data, and green represents data
prevalence. Only products with data listed for Attribute 1, 2, and 3 can be used in a price model
that includes all three attributes.
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Figure 2. This schematic representation of combined data prevalence demonstrates how combined data prevalence
depends on overlapping data gaps of attributes on the model

For example, if we wanted to add the variable ‘Stackable’ to our clothes dryers price model, we
would have to limit our sample to dryers that are listed as stackable or not stackable online or
else impute whether unlisted products are stackable—either by following a general assumption
or by building another statistical model to predict whether a product is stackable based on the
other product attributes. Either approach (discarding products with missing values or imputing
missing values) limits our ability to confidently determine the true effect of ' ENERGY STAR’ on
price: reducing our sample size reduces the statistical power of the model, but imputing missing
values makes our data less reliable (Kuhn and Johnson 2013a).

3.5.2 Overfitting

Even if we had perfect data prevalence, the more fundamental reason why we want to be
selective in our choice of control variables is that we wish to avoid overfitting the data (James
et al. 2013b). At a high level, our goal is to make inferences about how product attributes
(including ‘ENERGY STAR’) generally relate to price based on a sample of product models. The
most accurate statistical models codify the clear patterns in the sample data and ignore the
noise, avoiding both over-simplification and unwarranted complexity (Kuhn and Johnson
2013b). If we were to estimate a ‘B’ term for every product attribute, no matter how weak the
relationship in our sample data, the resulting statistical model would be a less realistic
approximation of market trends and highly variable depending on the sample of products
(James et al. 2013a).






3.5.3 Multicollinearity

Furthermore, including many attributes in our price model increases the degree of
multicollinearity, which can lead to: highly unstable and inaccurate price models;
underestimates of the significance and effect of important product attributes; decreased ability to
detect a subtle effect of ‘ENERGY STAR’ on price; and, in extreme cases, a mathematical
inability to calculate an optimal regression equation (Voss 2004; James et al. 2013a; Kuhn and
Johnson 2013a; Cohen and Cohen 1983b). Collinearity describes the situation in which two
predictor variables (product attributes) are highly correlated, and the term “multicollinearity”
extends the concept to cases where multiple predictor variables are highly correlated (James et
al. 2013a). Product attributes are often collinear when they capture the same underlying
phenomenon—for example, freezer ‘Weight’ and ‘Capacity’, as shown in Figure 3 (Voss 2004).
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Figure 3. Product attributes are often collinear when they capture the same underlying phenomenon, such as
‘Weight’ and ‘Capacity’ for freezers

When attributes are highly correlated with each other, they have less unique covariation with
price, as shown in Figure 4, again using the hypothetical example of freezers (Kennedy 2002).
Without ‘Weight’ in the model, the effect of ‘Capacity’ on price is estimated based on the
combined areas ‘A’ and ‘B.” With both measures of freezer size combined, only area ‘B’
provides evidence as to the independent effect of ‘Capacity’ on price, which limits our ability to
precisely estimate its effect on price and may cause ‘Capacity’ to be statistically insignificant
even though it is practically important (Kennedy 2002; Cohen and Cohen 1983b).
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Figure 4. This schematic representation of high collinearity between ‘Weight' and ‘Capacity’ demonstrates that highly
correlated attributes have less unique covariation with price.

3.6 Variable Selection
3.6.1 Null Hypothesis Significance Testing

The statistical significance of regression coefficients (‘B’ terms) is a key tool that we used to
select control variables. Multiple regression equations will always estimate a ‘B’ value for every
product attribute included in the analysis, even if there is not a strong pattern of independent
association between every attribute and price. The statistical convention of Null Hypothesis
Significance Testing (NHST) provides an admittedly counterintuitive means of evaluating
whether a variable likely has a unique effect on price. Rather than quantify how likely it is the
attribute has an effect on price, given the data, the NHST framework quantifies how likely the
data is, given the “null hypothesis™—that the attribute has no independent effect on price (Ross
2004; Johnson 1999). The p-value associated with a given ‘B’ term is the likelihood of observing
evidence of an independent effect on price at least as extreme® as observed in the sample data,
assuming there were actually no relationship, simply due to sampling variability (Ross 2004). A
key feature and limitation of NHST is that it is very hard to have “extreme evidence” against the
null hypothesis with a very small sample, and thus harder to reject the null hypothesis in favor of
the alternative: that there is an effect (Moore 2007; Kirk 1996). This is a chief reason why we
prioritized attributes with high data prevalence—a larger sample size increases the statistical
power of our price models, which means we are more able to detect even a subtle pattern of
price difference between ENERGY STAR qualified and non-qualified products (Moore 2007;
Kirk 1996).

% “Extreme” refers to the magnitude of the estimated effect size (‘B’) relative to its standard error (Moore
2007).





3.6.2 Distilling Product Attributes Prior to Multiple Regression Analysis

Prior to determining the optimal combination of product attributes to include in the hedonic price
model, we conducted assessments of data prevalence, expert interviews, and statistical
diagnostics to determine which likely key attributes were worth evaluating in combination.
From a modeling perspective, there are several benefits to selecting among only a deliberately
chosen subset of the possible predictor variables. The first is that it reduces our rate of type 1
error rate or “false positives.” When seeking to identify the best hedonic price model, the more
product attributes that we evaluate, the more likely we are to incorrectly identify an attribute as
being important when its true relationship with price is just noise (Flom 2007). Furthermore,
because our primary technique for selecting optimal subsets of product attributes begins with
analyzing all the potential attributes in combination and sequentially removing them, it is useful
to limit the number of attributes that we initially consider due to the problems with models that
include many variables discussed in section 3.5. Specifically, by distilling the product attributes
beforehand, we substantially decrease the degree of multicollinearity and missing data in the
early stages of our subset selection process which eventually leads to a more realistic hedonic
price model (Kuhn and Johnson 2013a).

3.6.3 Identifying Candidate Best Models
3.6.3.1 Goals of the Best Model and IMC Model

Once we distilled the product attributes, we evaluated different combinations of those likely key
attributes to determine the optimal subset for a multiple regression hedonic price model. The
resulting Best Model is optimal in the sense that we aimed to maximize how accurately it
predicts the price of products in the product category as a whole, not just the products sampled;
however, if the Best Model does not contain the variable ‘ENERGY STAR,’ it is not directly
useful for evaluating the ENERGY STAR IMC. In other words, our Best Model allows us to
identify the product attributes with the most pronounced influence on price so we can
statistically control for them, but if ‘ ENERGY STAR' is not one of the most influential variables,
then we need to add it to the Best Model—thus generating our IMC Model—to evaluate the
independent effect of ‘ENERGY STAR’ on price. Whereas the presence of ‘ENERGY STAR' in
the Best Model indicates that there is an ENERGY STAR IMC, its absence does not guarantee
that there is not. This asymmetry arises because we do not evaluate every possible combination
of the likely key attributes, and thus we have not necessarily tested whether ‘ENERGY STAR’
represents a noise variable when added to the Best Model.

3.6.3.2 Procedure for Identifying Candidate Best Models
3.6.3.2.1 The Drawbacks of Best Subset Selection

If we were to analyze every possible combination of likely key attributes—a subset selection
procedure known as best subset selection—the number of combinations we would need to
evaluate would be enormous (Miller 2002a). In general, if we distill our web harvested attributes
down to ‘p’ likely key attributes, best subset selection involves evaluating 2”*p price models,
because for each likely key attribute we need to evaluate all the combinations with and without
that attribute (James et al. 2013c). For example, for electric clothes dryers, we identified fifteen
likely key attributes (p = 15), which would require us to evaluate 215 or 32,768 hedonic price
models. Furthermore, without robust tools for selecting between the possible price models (such
as model validation), blindly evaluating that many models leaves us especially vulnerable to
type 1 error (false positives) (Miller 2002a).
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3.6.3.2.2 Backward Selection

Our primary technique for identifying candidate Best Models was backward selection:
beginning with all likely key attributes in the price model and removing the most insignificant
attributes one at a time until all remaining attributes were statistically significant (James et al.
2013a). Our candidate Best Models included the last, simplest hedonic price model as well as
the directly preceding models in which the additional attributes were not highly insignificant
(based on p-value), did not have a negligible contribution to the fit of the model (based on R?
and adjusted R?), and were plausible based on our expert interview and product knowledge. For
example, Figure 5 depicts the backward selection process for clothes dryers.

Likely Key Attributes

# of Temperature Settings
Control Type

Figure 5. Backward stepwise selection process for clothes dryers to determine candidate Best Models

For clothes dryers, we evaluated eleven combinations of likely key attributes. The last, simplest
price model is shown below in Equation 3.

Equation 3. Clothes dryers candidate Best Model 5

Log(Price) = B0 + B1(Brand) + B2(Window) + B3(Drying Rack) + B4(Drum Material) + €

In the example above, our most complex candidate Best Model includes ‘Capacity.” We did not
extend our candidate Best Models to include # of Drying Cycles’ because it was highly
insignificant (p=0.50) and did not substantially improve the explanatory power of the model.

3.6.3.2.3 Removing Collinear Attributes First

Another important feature of our process is that we first removed attributes with multicollinearity
problems and then removed the most insignificant attributes. As discussed in Section 3.5.3, a
high degree of multicollinearity can cause highly unstable and inaccurate price models and, in
extreme cases, a mathematical inability to calculate an optimal regression equation.
Furthermore, as illustrated in the freezer capacity and weight example in Figure 4 above, when
attributes are highly correlated with each other, they have less unique covariation with price,
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which reduces the apparent significance of those attributes.* If we do not attend to
multicollinearity first, we are more likely to eliminate practically important but collinear attributes
based on their inflated p-values. Although removal of problematically multicollinear variables is
often considered an element of pre-processing, and in that sense it could be considered a part
of the process of distilling product attributes, we have chosen to present it as an initial stage of
our backward selection, because we analyze multicollinearity in the context of multiple
regression and eliminate collinear attributes one at a time (Kuhn and Johnson 2013a).

To identify multicollinearity, we used a variety of metrics and heuristics. We looked at the
variance inflation factors (VIFs), which quantify how much more uncertain regression
coefficients are due to multicollinearity. More specifically the VIF for a particular ‘B’ term
measures the ratio of its variance with the other attributes in the model relative to what its
variance would be if analyzed in isolation (James 2013a). As a rule of thumb, we aimed for VIFs
less than 5 (James et al. 2013a), although this was not our only diagnostic. We also analyzed
the correlation of estimates, which speaks to the pairwise collinearity between each set of
product attributes. In addition, supplemental analyses such as contingency tables, scatterplot
matrices, and monitoring whether attributes had counterintuitive or unstable ‘B’ terms helped us
to identify and understand multicollinearity in our data set (Voss 2004). Understanding
multicollinearity is key for appropriately addressing it, as possible solutions include: segmenting
the data set into functionally distinct categories; re-coding categorical variables; removing
redundant variables (as in the hypothetical example of freezer capacity and weight); or leaving
the collinear variables in the subset (if, for example, removing the variable would introduce
major omitted-variable bias) (Kuhn and Johnson 2013a; Voss 2004; James et al. 2013a).

3.6.3.2.4 Testing Additional Combinations

In some instances, we evaluated price models beyond those suggested by the backward
selection algorithm (i.e. removal of the most insignificant variable) based on our understanding
of the product category. For example, for soundbars we evaluated a candidate Best Model with
‘Subwoofer (Active/Passive) even though it was eliminated earlier in the backward selection
process, because our expert interview identified active subwoofers as a key premium feature.
Because backward selection does not exhaustively evaluate all variable combinations, we may
miss better possible combinations of likely key attributes due to the chance order in which
attributes are eliminated, especially when there is a high degree of multicollinearity (James et al.
2013c). Although automated procedures have the allure of objectivity, these deviations from the
backward selection algorithm, along with our deep analysis of multicollinearity and our continual
“reality-checking” of the modeling results and regression coefficients, represent a strength of our
approach. They are our attempt to identify the best possible price model without engaging in an
exhaustive, computationally intensive search and avoid the harshest criticism of backward
selection (and other automated subset selection techniqgues)—namely that “it allows the analyst

not to think” (Elom 2007).

3.6.3.2.5 Hierarchical Regression

By the same token, we did not use backward selection for product categories with a very small
number of likely key attributes. For chest freezers and upright freezers, which had two and three
likely key attributes, respectively, we determined the attribute combinations to test a priori,

* Specifically, multicollinearity inflates the standard error of the affected attributes, which yields higher p-
values and less precise confidence intervals (Voss 2004).
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based on our understanding of the product category and drawing on principles of hierarchical
regression. More specifically, we added the likely key attributes to the price model one at a
time according to a pre-defined a sequence in order to reflect the real world order of causation
and address confounding variables (Cohen and Cohen 1983b). For example, for chest freezers
we first entered ‘Capacity’ into the price model and then ‘Brand’ because ‘Capacity’ is likely (at
least in part) a causal antecedent to the effect of ‘Brand.” That is, although certain brands
sampled had higher average capacity, hierarchical regression allowed us to sidestep this
potential confounding effect and evaluate the effect of ‘brand’ above and beyond its
hypothesized causal antecedent, resulting in a more accurate price model (Cohen and Cohen
1983b).

3.6.4 Choosing Among Candidate Best Models
3.6.4.1 Overfitting Revisited: Why We Do Not Choose Based on R?

After we arrived at a series of candidate Best Models, we selected one to be our Best Model.
Unfortunately, if we were to simply choose the candidate Best Model that best fits the data it is
based on—the training data—we risk overfitting the data (James et al. 2013b). This is why we
did not simply select the candidate Best Model with the highest R%. R? is a common measure of
goodness of fit that quantifies the fraction of the variation in the outcome variable (price) that
can be explained by the model (Cohen and Cohen 1983b). R? ranges from 0 to 1, where 0
signifies that the model predicts price no better than guessing the average price, and 1 means
that the model perfectly predicts price in the training data—it explains all of the variation in the
outcome variable (Ross 2004). Unfortunately, the nature of multiple regression is that the more
predictor variables we add to the model, the higher the R?will be, even if some of those
variables are pure noise® (Cohen and Cohen 1983b; James et al. 2013c). Thus, to avoid biasing
our Best Model selection toward the most complex candidate Best Models, we employed
metrics that reward goodness of fit while penalizing complexity and also considered the
accuracy of the model when applied to new data (James et al. 2013c).

3.6.4.2 Use of Adjusted R? and AICc to Avoid Selecting Overfitted Models

Adjusted R? is one such measure of goodness of fit that penalizes complexity (James et al.
2013c). Adjusted R? is defined such that the addition of a pure noise variable will decrease the
adjusted R? (James et al. 2013c). In addition to considering the adjusted R? of the candidate
Best Models, we employed the Akaike information criterion (AlCc) in our model selection
process. Although it is not as computationally simple or intuitive as adjusted R?, AlCc is also a
commonly used model selection tool with a more rigorous statistical justification grounded in the
field of information theory (James et al. 2013c; Miller 2002b). The magnitude of AlCc for a given
model is not inherently meaningful, but comparing the AlCc between models allows us to
compute the Akaike weight for each model, which is a number between 0 and 1 that represents
the relative likelihood that the model in question best approximates reality compared to the
other models evaluated (Burnham and Anderson 2004). For example, if two candidate Best
Models were compared using Akaike weights and their relative likelihoods were 95% and 5%,
this indicates there is substantially more evidence in favor of the first model relative to the
second (Burnham and Anderson 2004).

® This rule only holds true given a consistent sample size. If adding predictor variables decreases the
sample size due to missing data, R? may not increase monotonically with more predictor variables.
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3.6.4.3 Model Validation

Model validation empirically determines how accurate a price model is when applied to new
data, which allows us to avoid overfitting when selecting between candidate Best Models and
more realistically gauge the accuracy of our Best Models. We performed model validation using
a holdout set, which is a randomly selected subset of the web harvested data put aside to test
our price models (James et al. 2013d). We chose a commonly employed 70:30 split between
our training data and our test data, which allows us to keep the majority of our data (70%) to
generate accurate candidate Best Models, but also retain enough test data (30%) so that the
model validation results are not highly sensitive to the exact products assigned to the holdout
set. Figure 6 depicts the segmentation of our data for the purpose of model validation.

Use of a Holdout Set for
Model Validation

H Test data
(30%)

Training data
(70%)

Figure 6. We segmented our data into training data, which is used to identify candidate Best Models, and test data
(also known as a holdout set), which is used to validate and help select between models

We quantified the predictive accuracy of our models when applied to new data using the test
R?. Like the training R? the test R* measures the proportion of variation in price that is
explained by a price model; however, the test R® reveals the model’'s accuracy when applied to
the holdout set, not the data from which the model was derived (James et al. 2013d). To
calculate the test R?, we first used our candidate Best Models with regression coefficients
derived from the training data to predict the prices of the products in our test data. Then, we
regressed the predicted prices of the products in the test data on their actual prices to determine
how much of the variation in actual prices is explained by the predicted prices, as reflected in
the resulting R?. This method is parallel to the one we used to calculate the training R* the
training R? is equivalent to the R? of the predicted prices of the products in the training data
regressed on their actual prices.
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3.7 Reparameterization

Our test R? values are conservative, because they assess the accuracy of the price model when
it is informed by only 70% of the data (James et al. 2013d). After completing model validation,
we reparameterize the Best Model and the IMC Model by fitting them to 100% of the data,®
which yields a higher R*—the full R>—and allows us to more accurately and precisely estimate
the ‘B’ terms, including that of ‘ENERGY STAR’ (James et al. 2013a; Miller 2002¢). We quantify
the precision of our estimate of the ENERGY STAR ‘B’ term using the 95% confidence interval
of the ENERGY STAR ‘B’ term: there is a 95% chance that the true ENERGY STAR IMC
(given the choice of IMC Model) lies within the 95% confidence interval for the ENERGY STAR

‘B’ term (Ross 2004).

3.8 Determining the ENERGY STAR IMC

By design, our IMC Model includes ‘ENERGY STAR,’ either because we added it to the Best
Model or because it naturally survived the backward selection and Best Model selection
processes. As such, our IMC Model always contains a ‘B’ term for ‘ENERGY STAR,” which
estimates the unique effect of ‘ENERGY STAR’ on price, holding the other factors in the model
constant. In the final stage of our process, we must determine whether the ‘ENERGY STAR’ ‘@’
term constitutes our most realistic estimate of the true IMC, holding all other product attributes
equal, or if there is insufficient evidence to reject the null hypothesis—that, all else equal,
ENERGY STAR qualified products tend to cost the same as non-qualified products.

To make this decision, we strongly considered the p-value associated with the ‘ENERGY STAR’
‘B’ term in the IMC Model. For all but one product category (clothes dryers), the p-value alone
was sufficiently high or low so as to make our decision clear cut; however, we also considered:
the statistical power of the IMC Model; the effect of model selection on the IMC estimate; past
research; and the causal factors that might lead to an IMC for that product category, especially
for the liminal case of clothes dryers.

As previously discussed, a small p-value indicates a small probability that we would observe in
our sample such strong evidence of a non-zero IMC if there were truly no IMC, given our
sample size and the control variables in the IMC Model. These last two caveats have practical
implications for the relevance of our p-value to the real world question of whether the regression
coefficient or $0 provides a better estimate of the ENERGY STAR IMC in a given product
category (Kirk 1996). If our price model is based on a very small sample size due to low
combined data prevalence, we are more likely to be unable to reject the null hypothesis at the
p<0.05 level even if the true IMC were not $0 (Kirk 1996; Johnson 1999). On the other hand, in
theory we could detect even a +$0.10 IMC with sufficient sample size (Kirk 1996). Thus, for
liminal cases in which the p-value was greater than the traditional p<0.05 threshold but not very
high, we were less confident in assigning a $0 IMC to the product category if our sample size
was small (Kirk 1996).

Furthermore, because the p-value is specific to the model we selected, we carefully considered
how model selection affected the significance of our IMC estimate, analyzing how different the
IMC would be if we had chosen a different candidate Best Model (and then added ‘ENERGY

® Prior to model validation, it is important that we do not analyze the test data or use it to inform our
modeling. This way the model validation results represent the models ability to predict an independent
sample. Once model validation is complete, we are no longer bound to keep the test data separate, and it
is advantageous to use all the data we have available.
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STAR'’ if necessary) or made different pre-processing or variable elimination decisions (Miller
2002c¢). We also used one-way ANOVAs to determine what the IMC estimate would have been
with no controls. The ANOVA results served as a reference point, helping us to better
understand the effect of confounding variables and judge the plausibility of the multiple
regression results.

In addition, when possible, we considered past evidence against the null hypothesis from
previous studies (Johnson 1999). Past research on the ENERGY STAR IMC for a given product
category informs our estimate of likely values for the ENERGY STAR IMC prior to our analysis,
which we then update based on the present research, rather than making our final
determination without reference to past knowledge (Johnson 1999).

Finally, we drew on our expert interviews and knowledge of the product category to evaluate
how plausible a $0 IMC would be compared to the IMC derived from the IMC Model with respect
to the manufacturing costs associated with meeting the ENERGY STAR standard and
consumers’ willingness to pay for ENERGY STAR products.

4 Methods Overview

This section provides an overview of our general methods for all product categories,
summarized in Figure 7.

STAGE OUTCOME

1. Raw data

\ 2. Likely key attributes /

\ 3. Candidate Best Models /
\ 4. Best Model /

5. IMC Model

1. Web harvesting

\ 2. Distill product attributes /
\ 3. Multiple regression analysis /

4. Model validation and
selection

5. Add ‘ENERGY STAR’
to Best Model, if not
already included

6. Determine the
ENERGY STAR IMC
based on IMC Model

6. ENERGY STAR IMC

P

Figure 7. Sequential stages of our methods and their outcomes
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4.1 Web Harvesting

“Web harvesting,” also known as “web crawling,” is the use of specialized software tools that
track and collect specific product information on retailer websites. Customized web harvesters
can be designed to pull granular data needed for energy efficiency measure analysis and to do
so at regular intervals. Data can be collected in two ways: 1) through an Application Program
Interface (API) provided by retailers where the underlying product database of retailer websites
is exposed or 2) if an APl is not provided, through screen scraping tools which extract the
appropriate data directly from the retail site.

Through this data collection process, web harvesters can collect all available product attributes
that are associated with a specific model, including highly relevant information such as retailer,
brand, model number, price, energy use, size/capacity, warranty, ENERGY STAR certification,
and a wide range of other performance features specific to the equipment type.” For some
products, retailer websites may not specifically list product energy efficiency or other
performance metrics that may be of interest from the energy efficiency measure perspective,
such as power factor. In these cases it is often possible to link the product pricing data obtained
by a web harvester with product performance data available through other online databases
(such as the ENERGY STAR Qualified Product List or other similar industry resources). To
some extent, this model-matching strategy can be programmed to happen automatically,
although it can be a challenge to achieve some model matches given the inconsistency in how
retailers list manufacturer model numbers. For this analysis, we collected data from ten major
retailers for all five products.

Table 2 provides an overview of data collection sources by product category, while Figure 8
provides an overview of sample attributes collected from retailer product specification pages.

Table 2: Overview of product data collection by product category

AceHardware.com X

BestBuy.com X X X X X
Costco.com X X X X
HomeDepot.com X X X X X
Kmart.com X X
Lowes.com X X X

SamsClub.com X X
Sears.com X X

Target.com X X X
WalMart.com X X X

"It may be desirable to attempt to collect data regionally. For example, with some online retailers, such as
Home Depot, online prices are displayed based on the assumed zip code of the user browsing the
website. Web crawlers can be programmed to search from any zip code, so it is possible to analyze
prices and availability by region.
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SPECIFICATIONS

DIMENSIONS

Assembled Depth (in ) 3686 in Height to Top of Case (in) 7532
Assembled Height (in.) 75.32in Height to Top of Door Hinge T2
Assembled Width (in.) 36.38in Minimum Side Air Clearance (In) 3
Depth (Excluding Handles) 3286 Product Depth (in.) 275
Depth (Including Handles) 36.86 Product Height {in.} T2

Depth With Door Open 90 Degrees

(n) 59.625 Product Width (in.) 3425

DETAILS
Adjustable Leveling Legs Adjustable

Appliance Type Upright Freezer Freezer Features E;Ta?:ors\:gFeoﬁol_nitgrﬁtl.Ilalilli:)cell_tiogrgafetf
Lock

Bulk Storage Baskets (number) 0 Freezer Type Upright

Capacity (cu. Ft.) - Freezer 20.3 Minimum Back Air Clearance (In} 3

Color/Finish White Mumber of Shelves 4

ColoriFinish Family White Product Weight (1b.) 2101b

Figure 8. Sample retailer data collection

4.2 Distilling Product Attributes

For each product category, our pre-processing began with cleaning the data and determining
the most appropriate ways to code categorical variables. For example, for freezers we tried
coding the data on the interior light as ‘Interior Light (Y/N) with levels “Yes” and “No” as well as
a variable ‘Interior Light Type’ with levels “LED,” “Incandescent,” and “None.”

Next, for statistical and practical reasons discussed in section 3.3, we distilled the product
attributes to a relatively small number of likely key attributes to be included in our multiple
regression analysis—those that were most likely to contribute to an accurate hedonic price
model based on their data prevalence, importance as identified in expert interview (and our
understanding of the product category), and how strongly they appear to influence price when
analyzed in isolation.

At first glance, it may be striking how many product attributes we initially collected and how
many we were able to eliminate prior to multiple regression analysis. For example, for air
cleaners we initially collected approximately 110 attributes (po, = 110), which we distilled down to
11 likely key attributes (p; = 11). One reason for this is that many of the variables we collect are
clearly not useful in a model of how product attributes affect price, such as ‘SKU,” ‘Model
Number,” ‘Short Description,’ ‘Sales rank,” ‘Average Customer Review,” and ‘Product URL.’ In
addition, we often removed variables that captured the same phenomenon as another variable.
For example, for freezers we retained ‘Capacity’ but eliminated ‘Height,” ‘Width,” ‘Depth,” and
‘Weight,” because ‘Capacity’ more directly reflects the causal link to price. Alternatively, in cases
where variables were redundant because they reflected the same product characteristic—such
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as ‘Capacity (cu. ft.) and ‘Capacity’—we combined the attributes, removing any observations
with significant discrepancies. Additionally, many product attributes had such low data
prevalence that they would handicap our price models more than improve them. This was
especially true because often low prevalence attributes were not practically important.

Once we eliminated the types of variables described above, we prioritized attributes that
appeared to have a strong influence on price when analyzed without controls (based on graphs,
simple linear regression, and one-way ANOVA), as well as those that were identified as
important drivers of price in our expert interviews. We also removed attributes with zero
variance (i.e. only one category is represented in our sample) or near-zero variance (i.e. almost
all the observations belong to a single category) (Kuhn and Johnson 2013a).

4.3 Multiple Regression Analysis

The aim of the multiple regression analysis stage is to identify candidate Best Models of price
(i.e. subsets of the likely key attributes that might be optimal for predicting price). Our primary
method for accomplishing this was to first address multicollinearity problems and then use
backward selection (i.e. begin with all variables in the model and then eliminate the most
insignificant variable in the model, one at a time, until all of the variables in the model were
statistically significant. Figure 9 below depicts our process of identifying clothes dryers
candidate Best Models: first we removed ‘Control Type’ due to collinearity with ‘Brand’ and then
we removed the variable with the highest p-value until all variables were statistically significant.
The last five iterations of the backward selection process constitute the models we thought were
plausible Best Models.

w

,,g Drum Material
2
-
=
o
b
@

X .

= # of Drying Cycles
£
=

ENERGY STAR

Auto Dry Cycle

# of Temperature Settings

Control Type

Figure 9. The process of identifying clothes dryers candidate Best Models involved removing attributes one-by-one,
using backward selection.
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4.4 Best Model Selection and Validation

To select a Best Model among the candidate Best Models, we considered the adjusted R* and
AICc of the candidate Best Models—two measures of model goodness of fit that penalize
complexity in order to guard against overfitting. We also considered the model validation
performance of candidate Best Models. That is, we compared their ability to predict the price of
products in a holdout set so we could empirically assess which price model was most accurate
when applied to new data, as measured by the test R?.

4.5 Determining the ENERGY STAR IMC

If ' ENERGY STAR'’ was included in the Best Model, we derived the ENERGY STAR IMC from
the ‘ENERGY STAR’ ‘B’ term. If ‘ENERGY STAR’ was not included in the Best Model, we added
it to the Best Model, thus generating our IMC Model. We then either used the ENERGY STAR
IMC estimated by the IMC Model or we failed to reject the null hypothesis, in which case we
recommended an IMC of $0. Our choice of whether to recommend the ENERGY STAR IMC
estimated by the IMC Model or $0 was dependent on the uncertainty of the IMC ‘B’ term in the
IMC Model as well as the factors discussed in section 3.8.

5 Air Cleaners

5.1 Product Overview

5.1.1 Product Definition and Characteristics

Air cleaners are devices which remove contaminants from the air such as dust, smoke, and
allergens using a number of methods including filtration, radiation, or heat sterilization. People
typically purchase air cleaners because someone living in the home has a sensitivity (allergy or
otherwise) and requires the air to be free of particulate matter. Purchase patterns are seasonally
driven by the allergy season (spring and fall). Products are generally run continuously during
specific times of year, or even some cases run continuously throughout the entire year.

5.1.2 Price Sensitivity

According to conversations with EPA Product Leads for air cleaners, the room air cleaner
market is very price sensitive, because purchases are often made because of a doctor’s
recommendation, and energy efficiency is not a primary concern. For air cleaners, we
conducted an interview with product experts at the Environmental Protection Agency (EPA),
who indicated the importance of CADR, coverage, filter type, and fan speeds in influencing
price. A larger CADR requires a larger motor and more powerful filter. Customers may express
preferences for air cleaner products based on filter type (e.g. HEPA, ULPA); in general, the
denser the filter, the more powerful the motor required, which increases cost. Based on their
informal research, EPA staff believed there was a positive IMC associated for more efficient air
cleaner products, although there was not existing data to quantify the exact amount.
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5.1.3 ENERGY STAR Requirements

The ENERGY STAR air cleaner specification Version 1.0 took effect in 2004 and is still current.
EPA’s efficiency metric for air cleaners is Clean Air Delivery Rate (CADR) per Watt for dust, with
a minimum qualification requirement of 2.0 CADR per Watt. The ENERGY STAR specification
does not have requirements for smoke or pollen.

5.1.4 ENERGY STAR Sales

Since its inception in 2004, sales of ENERGY STAR qualified air cleaners have been relatively
low. In 2013, ENERGY STAR qualified models represented 31% of the overall market (EPA
2014). This may be due to the higher costs of the product materials (such as a higher efficiency
motor) required to achieve ENERGY STAR qualification.

5.2 Methods
5.2.1 Web Harvester Data Collection

Utilizing web harvester data collection on eight online retailers yielded 516 initial product models
for air cleaners (np = 516) and approximately 110 initial attributes (po= 110).

5.2.2 Distilling Product Attributes
5.2.2.1 Data Prevalence

The majority of collected air cleaner product models had below 30% data prevalence. Figure 10
illustrates the distribution of data prevalence for the initially collected product attributes, as well
as examples of attributes that are representative of the type of features at varying levels of data
prevalence: very low data prevalence (e.g. ‘Recyclable,” ‘Multi-pack indicator’), moderate data
prevalence (e.g. ‘Coverage,” ‘CADR,;” ‘ENERGY STAR’) and high data prevalence (e.g.
‘Retailer,” ‘Brand,” ‘Price’).

Data Prevalence for Air Cleaners
Recyclable,

Multi-pack indicator

(_H

20

Coverage, ENERGY
CADR STAR Retailer,

{_H Brand,

Price

# Attributes

15

10

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Data Prevalence

Figure 10. Histogram illustrating the distribution of data prevalence for air cleaner attributes with examples of
attributes
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5.2.2.2 Expert Interview

EPA staff indicated the importance of CADR, coverage, filter type, and fan speeds in influencing
price. A larger CADR requires a larger motor and more powerful filter. Customers may express
preferences for air cleaner products based on filter type (e.g. HEPA, ULPA); in general, the
denser the filter, the more powerful the motor required, which increases cost.

5.2.2.3 Analyzing the Effect of Attributes on Price in Isolation

In distilling the web-harvested variables down the likely key attributes, we also prioritized
attributes that appeared to have a moderate or strong effect on price when analyzed in isolation.
For example, we identified ‘Removes Mold’ as an example of an attribute with a weak
relationship with price (Figure 11), whereas ‘Removes Bacteria’ is an example of a strong
relationship with price (Figure 12).In both figures, the blue horizontal lines represent the mean
price within each category and the gray boxes represent the individual prices of the constituent
data points and show the distribution of prices within each category. In Figure 11 the blue lines
are close together, whereas in Figure 12 they are farther apart. For binary variables such as
‘Removes Mold’ and ‘Removes Bacteria’ a larger difference between the blue lines relative to
the spread of the gray boxes suggests a stronger relationship with price when analyzed in
isolation.

8-2 Air Cleaners:
25 Removes Mold?
7 .
_E)_" 6.5 1 u
a 6 [ ]
5 55 N ]
o 5 + L
S 45 i .F
4 |
3.5 1 "
3 - ]
2.5 .
No Yes

Removes Mold?

Figure 11. ‘Removes Mold’ is an example of an air cleaner product attribute with a weak relationship with price when
analyzed in isolation (p=0.18)
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Figure 12. ‘Removes Bacteria’ is an example of an air cleaner product attribute with a strong relationship with price
when analyzed in isolation (p=0.003)

Our analysis of ‘ENERGY STAR'’ in isolation suggests that ‘ENERGY STAR’ may have a
significant effect on price. Based on a one-way ANOVA, we concluded that it would be very
unlikely to observe such strong evidence of a difference between the average price of ENERGY
STAR qualified and non-qualified products in our sample if their average prices were in fact the
same (p<0.0001), although this result does not control for confounding variables. Figure 13
illustrates the price distribution of qualifying and non-qualifying products in our sample.
Qualifying products cost, on average, $124 more than non-qualifying products.

8 Air Cleaners:
7.5 ENERGY STAR
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Log of Price
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o

No ' Yes
ENERGY STAR

Figure 13. ‘ENERGY STAR’ displays a statistically significant relationship with air cleaners price when analyzed in
isolation (p<0.0001)
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5.2.2.4 Likely key attributes

Based on this analysis, we identified 11 likely key attributes for air cleaners (p;=11), listed in
Table 3.

Table 3. Likely key attributes for air cleaners

CADR Continuous
Coverage Continuous
ENERGY STAR Binary
Removes Bacteria Binary
HEPA Filter Binary
Wall Mountable Binary
UVGI Filter Binary
CADR/W Continuous
Remote Control Binary
# of Cleaning Stages Continuous
Brand Categorical

5.2.3 Development of the Best Model
5.2.3.1 Identifying Candidate Best Models

We utilized backward selection as the primary technique for identifying candidate Best Models
for air cleaners (i.e. subsets of the likely key attributes that might be optimal for predicting price).
Our initial price model included all of the likely key attributes. We then eliminated attributes one
at a time, first removing product attributes with multicollinearity problems and then the most
statistically insignificant variables (those with the highest p-value) until all variables were
significant at the p<0.05 level. In the last two iterations of the process, we deviated from the
backward selection algorithm in order to test candidate Best Models that we found promising
based on our knowledge of the product category.

Table 4 details the attributes we removed or added in each iteration of our process as well as
the accompanying rationale. Figure 14 depicts which attributes were included in our price model
in each iteration of the process and highlights the attributes included in our four candidate Best
Models.
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Table 4. Changes to the air cleaners price model in each iteration of the backward selection process

So collinear with ‘Coverage’ and ‘CADR’ that an

1 Removed 'Brand' optimal regression equation could not be
calculated

2 Removed '# of Cleaning Stages' Collinear with 'Coverage' and '‘Remote Control'

3 Removed 'Remote Control' Collinear with 'CADR' and 'Coverage'

Collinear with 'ENERGY STAR' because the
4 Removed 'CADR/W' ENERGY STAR specification for air cleaners is
based on CADR/W

5 Removed 'UVGI Filter' Most insignificant; highest p-value
6 Removed 'Wall Mountable' Most insignificant; highest p-value
7 Removed 'HEPA Filter' Most insignificant; highest p-value

Most insignificant after ‘CADR;’ significance of
8 Removed 'Removes Bacteria' ‘CADR’ suppressed because ‘CADR’ and
‘Coverage’ are somewhat collinear

‘Brand’ has a very strong relationship with price
and can capture many premium features
omitted from the models; removing ‘Coverage’
is necessary to address multicollinearity
problems

Replaced 'Coverage’ with 'Brand' in
Model 1

lteration:

CADR

Coverage
ENERGY STAR
Removes Bacteria
HEPA Filter

Wall Mountable
UVGI Filter
CADR/W

Remote Control

# of Cleaning Stages
Brand

Likely Key Attributes

Figure 14. Backward selection process for determining air cleaners Candidate Best Models
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5.2.3.2 Model Validation and Selection

To select between the four candidate Best Models, we tested their ability to predict the actual
prices of our test data (the 30% of products set aside for model validation) and considered
metrics that reward goodness of fit and penalize complexity.

Of our four candidate Best Models, Model 4 was the most accurate when applied to new data
with a test R? of 0.83, followed by Model 1 with a test R? of 0.54. Table 5 summarizes the model
validation results for air cleaners.

Table 5. Model validation results indicate that Model 4 was the most accurate when applied to new data, followed by
Model 1

0.54
0.52
0.42
0.83

A W DN P

This choice of Best Model was strongly supported by the adjusted R? and AICc of the top-
performing models in model validation. Model 4 had the highest adjusted R? value when
reparameterized to the full data set (full adj. R? = 0.92) and was overwhelmingly favored by
AICc with a nearly 100% relative likelihood compared to Model 1. Table 6 summarizes
additional criteria used to inform our choice of Best Model.

Table 6. Model 4 is most likely to be the Best Model based on adjusted R? and relative likelihood calculated from
AlCc

1 0.79 0%

4 0.92 100%

Based on these results, we selected Model 4 as the Best Model for predicting air cleaners price.
When reparameterized using our full dataset, Model 4 explains 95% of the variation in price (full
R?=0.95, n = 68).

5.2.4 Determining the ENERGY STAR IMC

Because our Best Model included ‘ENERGY STAR’, our Best Model was our IMC Model, which
is used to evaluate the ENERGY STAR IMC. Based on Model 4, ENERGY STAR qualified
products are estimated to cost 41% more than non-qualified products (95% CI: +10% to +80%).
Because the ENERGY STAR ‘B’ term was highly significant (p=0.008), we chose to reject the
null hypothesis and use the IMC Model estimate. Accordingly, the final IMC value for air
cleaners is +41% of the average cost of the non-qualified products in our sample ($194), or
+$80.
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5.3 Results

Based on our multiple regression analysis, which controls for ‘Clean Air Delivery Rate,” ‘Brand,’
HEPA Filter,” and ‘Removes Bacteria,” we conclude that ENERGY STAR qualified products cost
41% more than non-qualifying products (95% CI: +10% to +80%, p=0.008). Given the average
price of non-qualifying products in our sample ($194), this is equivalent to a final IMC value of
$194 x +41% or +$80.

Air Cleaners: IMC Compared
to Market Average Prices

[ |

5350 $318 [ k \
$300 - A +$80 +$80
$250 { \
$219
$194
$200 - i
! 1 ! 1
1 | 1 \
$150 - $144 i i i i
! 1 ! 1
! 1 ! 1
$100 - E i i i
A
$50 - ' ! ' !
b b
! 1 ! 1
$_ . . . . . . ! 1 . ! 1 Y
Average Median ESTAR: Yes ESTAR: No ESTAR IMC ESTAR IMC
(n=516) (n=516) Average Average Estimate Final

(n=125) (n=140) (p=0.008)  (n=68)

Figure 15 depicts the final ENERGY STAR IMC recommendation in the context of the average
price of products in our data set. The gray bars (left) indicate the mean and median price of all
products in our sample. The teal bars (center) show the average price of ENERGY STAR-
gualified products in our sample compared to that of non-qualified products—qualified products
cost, on average, $124 more ($318 compared to $194). The light green bars (right) show the
IMC estimated by our IMC Model and our final IMC recommendation, which in the case of air
cleaners is the same (+$80). Note that our recommended IMC is 65% of the difference between
the average price of qualified and non-qualified products, which suggests that the remaining
35% is attributable to sampling variability and the effect of confounding variables. The total
height of the light green bar represents the measure case cost: $194 (the non-qualified base
case) + $80 (the ENERGY STAR IMC) = $274.
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Figure 15. Air cleaners IMC results compared to the average price of all web harvested products, ENERGY STAR
qualified products, and non-qualified products in our sample

5.4 Discussion

An IMC value of +$80, or +41%, is significant; however, based on our original interview with the
EPA Product Lead and our understanding of the market, this value seems plausible. The current
ENERGY STAR air cleaner specification has been in effect for ten years and has received little
traction at only 31% based on EPA’s 2013 Unit Shipment data. A major component of that could
be that there is a substantial incremental cost.

Furthermore, if we analyze the difference between the average price of ENERGY STAR
gualified and non-qualified products without controlling for confounding variables, qualified
products cost, on average, $124 or 64% more than non-qualifying products: the average cost of
ENERGY STAR qualified products is $318 whereas the average cost of non-qualified products
is $194, as shown above in Figure 15. Our analysis, which controls for the top attributes
affecting air cleaner price, suggests that the majority of the apparent price difference between
gualified and non-qualified products is attributable to the ENERGY STAR IMC. Specifically, we
suspect that the price difference is attributable to the incremental cost and value to consumers
of a more efficient product. For future analysis, we recommend analyzing a continuous
efficiency variable, such as ‘CADR/Watt,” which can provide additional resolution on the costs of
incremental product improvements.
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6 Freezers

6.1 Product Overview

6.1.1 Product Definition and Characteristics

Freezers are standalone units and are distinct from refrigerator-freezers. Freezers are typically
categorized by their size (in cubic feet) and configuration (chest or upright). Standalone freezers
are typically purchased to store additional frozen food products outside of the kitchen.

6.1.2 Price Sensitivity

Brand and appearance are key product differentiators and likely key factors in price sensitivity. It
is likely that brand is strongly correlated with premium product features.

6.1.3 ENERGY STAR Requirements

Freezers have been regulated since the 1970’s, and thus have a well-defined metric of
efficiency and test method. The current ENERGY STAR requirements (enacted September
2014) require freezers to use 10% less energy than the minimum federal efficiency standards.

6.1.4 ENERGY STAR Sales

EPA’s unit shipment data report estimates that 542,000 ENERGY STAR shipments (29% of
total market) were sold in the US in 2013 (EPA 2014).

6.2 Methods
6.2.1 Web Harvester Data Collection

Chest and upright freezers are inherently different products with significantly different features,
energy consumption, sizes, and prices. For example, the average price of upright freezers in our
data set ($786) was over twice the average price of chest freezers ($359). This is likely because
upright freezers are more likely to be in a highly visible space while chest freezers are often out
of sight or have fewer aesthetic requirements. In recognition of this important division, we
separated freezers into two separate datasets based on their configuration (chest and upright).

Utilizing web harvester data collection on five online retailers yielded 142 initial product models
(no = 142) and approximately 80 initial attributes (po = 80) for upright freezers. For chest
freezers, data collection yielded 97 initial product models (no, = 97) and approximately 80 initial
attributes (po = 80).

6.2.2 Distilling Product Attributes
6.2.2.1 Data Prevalence

The majority of collected chest and upright freezer product models had below 30% data
prevalence. Figure 16 and Figure 17 illustrate the distribution of data prevalence for the initially
collected product attributes for chest and upright freezers, respectively. We have provided
examples of attributes that are representative of the type of features with very low data
prevalence (e.g. ‘Sabbath Mode,” ‘Number of Lift Out Baskets’), low-moderate data prevalence
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(e.g. ‘Interior Light’), high-moderate prevalence (e.g. ‘Temperature Control,” ‘ENERGY STAR’),
and high data prevalence (e.g. ‘Brand,” ‘Capacity,’ ‘Price’).

Chest Freezers: Data Prevalence

20 4
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w Sabbath # of Shelves, ENERGY

£ 121 Mode, # of Temperature STAR
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Figure 16. Histogram illustrating the distribution of data prevalence for chest freezer attributes with examples of

attributes
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Figure 17. Histogram illustrating the distribution of data prevalence for upright freezer attributes with examples of
attributes
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Many of the attributes with high data prevalence captured the same underlying phenomena and
would thus be statistically redundant if they were simultaneously included in a multiple
regression analysis. For example, ‘Height,” ‘Width,” ‘Depth,” ‘Weight,” and ‘Capacity’ all relate to
the size of a freezer, so we only chose the most causally proximate variable (‘Capacity’) as a
likely key attribute. We also eliminated certain categorical variables with high prevalence due to
their problematic distributions. For example, for chest freezers we did not include ‘Defrost’ as a
likely key attribute because it had zero variance: all chest freezers had manual defrost. For both
chest and upright freezers, we excluded ‘Temperature Control’ because it had a large number of
levels that we could not group into meaningful categories.

6.2.2.2 Analyzing the Effect of Attributes on Price in Isolation

For freezers, we were unable to conduct an expert interview; however in distilling the web-
harvested variables down the likely key attributes, we also prioritized attributes that appeared to
have a moderate or strong effect on price when analyzed in isolation. For upright freezers,
‘Defrost,’ ‘Capacity,” and ‘Brand’ are examples of attributes that displayed strong relationships
with price in isolation (Figure 18). For chest freezers, both ‘Capacity’ and ‘Brand’ displayed
strong relationships with price in isolation (Figure 19).
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Figure 18. ‘Defrost’ is an example of is an example of an upright freezers attribute with a strong relationship with
price when analyzed in isolation (p=0.003)
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Figure 19. ‘Capacity’ is an example of a chest freezers attribute with a strong relationship with price when analyzed
in isolation (p<0.0001); upright freezers also demonstrated a strong relationship between ‘Capacity’ and price in

isolation

Our analysis of ‘ENERGY STAR'’ in isolation suggests that ‘ENERGY STAR’ may not have a
significant effect on price. Based on a one-way ANOVA, we concluded that the price

distributions observed in our sample for ENERGY STAR qualified and non-qualified products

would be plausible if in fact their averages were in fact the same (p=0.66 for chest freezers,

p=0.99 for upright freezers), although this analysis does not control for confounding variables.
Figure 20 illustrates the price distribution of qualified and non-qualified products in our sample.
Qualified chest freezers cost, on average, $38 less than non-qualified products, and qualified

upright freezers cost, on average, $15 more than non-qualified products.
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Figure 20. ‘/ENERGY STAR’ does not display a statistically significant relationship with price for chest or upright

freezers in isolation (p=0.66 and p=0.99, respectively)

32






6.2.2.3 Likely Key Attributes

In the end, we identified two likely key attributes for chest freezers (p, = 2) and three likely key
attributes for upright freezers (p; = 3), as listed in Table 7 and Table 8. One of the primary
reasons why we selected relatively few likely key attributes is that additional attributes led to
very low combined data prevalence, which would have substantially reduced the statistical
power of the resulting price models.

Table 7. Likely key attributes for chest freezers

Capacity Continuous
Brand Categorical

Table 8. Likely key attributes for upright freezers

Capacity Continuous
Automatic Defrost Binary
Brand Categorical

6.2.3 Development of the Best Model
6.2.3.1 Identifying Candidate Best Models

Because we only identified two to three likely key attributes for freezers, we did not rely on
backward selection—our default, semi-automated procedure for identifying candidate Best
Models (i.e. subsets of the likely key attributes that might be optimal for predicting price).
Instead, we drew on the principles of hierarchical regression to determine candidate Best
Models of varying complexity. Specifically, we added the likely key attributes to the price model
one at a time according to a pre-defined a sequence in order to reflect the real-world order of
causation and address confounding (Cohen and Cohen 1983b).

For chest freezers we first entered ‘Capacity’ into the price model and then ‘Brand,” because
‘Capacity’ is likely (at least in part) a causal antecedent to the effect of ‘Brand.” That is, although
certain brands sampled had higher average capacity, hierarchical regression allowed us to
sidestep this potential confounding effect and evaluate the effect of ‘Brand’ above and beyond
its hypothesized causal antecedent, resulting in a more accurate price model. Figure 21 below
depicts the hierarchical regression process and highlights which attributes are included in our
two chest freezers Candidate Best Models.

Likely Key | Capacity
Attributes:

Figure 21. Hierarchical regression process for determining chest freezers Candidate Best Models

33





For upright freezers, we employed a similar modeling process. Our simplest candidate Best
Model relied on only ‘Capacity’ to predict price, as it is an intuitively critical variable that explains
71% of the variation in upright freezer price on its own. We then added ‘Defrost,’ to create a
model that tests whether the apparent effect of ‘Defrost’ on price in isolation is only due to the
confounding effect of freezer size. Finally, we added ‘Brand,” which is especially likely to capture
the effect of more causally proximate variables like ‘Defrost’ and ‘Capacity’ if not added later in
the model. Figure 22 depicts the hierarchical regression process and highlights which attributes
are included in our three upright freezers candidate Best Models.

Likely Key
Attributes:

Figure 22. Hierarchical regression process for determining upright freezers Candidate Best Models

Although we did not include ‘ENERGY STAR' in our candidate Best Models due to its negligible
effect on price in isolation, we did add ‘ENERGY STAR'’ to each of the candidate Best Models to
evaluate the potential IMCs. By doing so, we ensured that we would not miss a potentially
significant IMC simply because we used a different technique for generating plausible
combinations of likely key attributes.

6.2.3.2 Model Validation and Selection

To select between our candidate Best Models, we considered metrics that reward goodness of
fit and penalize complexity. The results of these metrics alone were sufficiently unequivocal that
we were able to confidently select a Best Model for chest and upright freezers. We then
validated our Best Models—testing their ability to predict the actual prices of our test data.

Of the two candidate Best Models for chest freezers, Model 2 had the highest training adjusted
R? by a small margin. (We did not look at the full dataset because we had not done model
validation yet, and it is contrary to the aims of model validation to analyze the independent data
set before testing the candidate models on it.) Model 2 was overwhelmingly favored by AlCc
with a 99% relative likelihood compared to Model 1. Based on these results (summarized in
Table 9)—in particular the AICc results—we chose Model 2 as our Best Model for chest
freezers.

Table 9. Model 2 is most likely to be the Best Model for chest freezers based on adjusted R? and especially relative
likelihood calculated from AlCc

1 0.93 1%
2 0.95 99%
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Similarly, of the three candidate Best Models for upright freezers, Model 3 had the highest
training adjusted R? and also was overwhelmingly favored by AICc with a nearly 100% relative
likelihood compared to the other candidate Best Models. Based on these results (summarized in
Table 10) we chose Model 3 as our Best Model for upright freezers.

Table 10. Model 3 is most likely to be the Best Model for chest freezers based on adjusted R? and relative likelihood
calculated from AlCc

1 0.69 0%
2 0.74 0%
3 0.87 100%

Even though the chest freezers Best Model only includes two product attributes, it is very
accurate when predicting new data: the test R? for chest freezers derived from model validation
was 0.90. Our upright freezers model was less accurate than the chest freezers model when
applied to new data, but still had a high test R? of 0.76. Despite their parsimony, both Best
Models explain a very high fraction of the variation in price. When reparameterized to the full
data set, the chest freezers and upright freezers Best Models explain 94% and 89% of the
variation in price, respectively (full R* 0.94 and 0.89; n = 94 and 116).

Table 11. The Best Models for chest and upright freezers are very accurate based on model validation and explain
most of the variation in price

Chest 2 0.90 0.94

Upright 3 0.76 0.89

6.2.4 Determining the ENERGY STAR IMC

Based on our Best Model for chest freezers with ‘ENERGY STAR’ added (our chest freezers
IMC Model), ENERGY STAR qualified products are estimated to cost 1% more than non-
qualified products (95% CI: -10% to +14%). Because the ENERGY STAR ‘B’ term was highly
insignificant (p=0.86), we chose not to reject the null hypothesis for chest freezers and instead
recommend a final IMC value of $0.

Similarly, based on our upright freezers IMC Model, ENERGY STAR qualified products are
estimated to cost 2% more than non-qualifying products (95% CI: -12% to +14%), but because
the ENERGY STAR ‘B’ term was highly insignificant (p=0.82), we also chose to not reject the
null hypothesis for upright freezers and instead use an final IMC value of $0.
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6.3 Results

Based on our multiple regression analysis of chest freezers, which controls for ‘Capacity’ and
‘Brand,’ it is estimated that qualified products cost 1% more than non-qualified products;
however, this estimate is highly uncertain and insignificant (95% CI: -10% to +14%, p=0.86).
Therefore, we recommend an IMC of $0 for chest freezers.

Figure 23 depicts our final ENERGY STAR IMC recommendation for chest freezers in the
context of the average price of products in our data set. The gray bars (left) show the mean and
median price of all products in our sample. The teal bars (center) show the average price of
ENERGY STAR qualified products in our sample compared to that of non-qualified products—
qualified products cost, on average, $38 less ($374 compared to $412), which may be due to
sampling variability or the effect of confounding variables. The light green bars (right) show the
IMC estimated by our IMC Model (+1% or +$4) and our final IMC recommendation ($0).
Because we recommend an IMC of $0, the measure case cost is equivalent to the base case
cost: $412 (the average cost of non-qualified products in our sample).

Chest Freezers: IMC Compared
to Market Average Prices
All Web ENERGY STAR ENERGY
Harvested Yes vs. No STAR IMC
Products 1 1
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Figure 23. Chest freezers IMC results compared to the average price of all web harvested products, ENERGY STAR
qualified products, and non-qualified products in our sample

Based on our multiple regression analysis for upright freezers, which controls for Capacity,’
‘Brand,” and whether the freezer has automatic or manual defrost, it is estimated that ENERGY
STAR qualified products cost 2% more than non-qualified products; however, this estimate is
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highly uncertain and insignificant (95% CI: -12% to +14%, p=0.82). Therefore, we recommend
an IMC of $0 for upright freezers.

Figure 24 depicts the final recommended ENERGY STAR IMC for upright freezers in the
context of the average price of products in our data set. The gray bars (left) show the mean and
median price of all products in our sample. The teal bars (center) show the average price of
ENERGY STAR qualified products in our sample compared to that of non-qualified products—
qualified products cost, on average, $15 more ($864 compared to $849. The light green bars
(right) show the IMC estimated by the IMC Model (+2% or +$13) and our final IMC
recommendation ($0). Because we recommend an IMC of $0, the measure case cost is
equivalent to the base case cost: $849 (the average cost of non-qualified products in our
sample).

Upright Freezers: IMC Compared
to Market Averages
All Web ENERGY STAR ENERGY
Harvested Yes vs. No STAR IMC
Products A A
$1,000 - | \
[ $864 5849 +$13 +$0
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5200 o
S5 o
500 o
a0 | IR
$200 - i i i i
§ - , L Lo
Average Median ESTAR Yes ESTAR: No ESTAR IMC ESTAR IMC
(n=136) (n=136) Average Average Estimate Final
(n=43) (n=75) (p=0.82)  (n=108)

Figure 24. Upright freezers IMC results compared to the average price of all web harvested products, ENERGY
STAR qualified products, and non-qualified products in our sample

6.4 Discussion

An IMC value of $0 suggests that features other than ENERGY STAR, such as brand and
capacity, are most significant in predicting price. This is consistent with our original analysis of
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attributes in isolation, in which there was very little difference between ENERGY STAR and non-
ENERGY STAR products without controlling for other variables.

While there is not a statistically significant IMC for ENERGY STAR products, we recommend
that future analysis analyze energy efficiency as a continuous efficiency variable, such as ‘%
more efficient than the Federal Standard’, which can provide additional resolution on the costs
of incremental product improvements.

7 Clothes Dryers

7.1 Product Overview
7.1.1 Product Definition and Characteristics

Based on RASS 2009 data, the saturation of clothes dryer type (electric or gas) varies widely by
geographic location throughout California. According to market research data, the vast majority
of new dryer purchases occur either because consumers are moving into a new home or
because their old dryer broke. In many cases, dryer type is largely dictated by the house setup
and the specific type of dryer hookup available. Dryer capacity is a continuum, with full-size
products having roughly 50% greater volume than compact dryers. The market is currently
moving towards larger dryers. Product energy efficiency is greatly influenced by load size, with a
large load in a dryer is roughly twice as efficient as drying a small one. However, usage patterns
suggest that larger capacity dryers do not correlate with larger load sizes. While this analysis
was conducted exclusively for electric dryers, in consultation with PG&E, we believe that the
findings can be extended to gas dryers as well.

7.1.2 Price Sensitivity

The dryer market is fairly price sensitive, although there are a significant number of additional
product features. Bundling is a common strategy for manufacturers to upsell more expensive
dryers and integrate premium features. Key characteristics which likely impact price include
brand, capacity, ENERGY STAR, and bundling of washer and dryer pairs (and related features
such as stacking capability). For clothes dryers, we conducted an interview with the Northwest
Energy Efficiency Alliance (NEEA) Efficient Dryer Initiative lead as well as staff from the
Regional Technical Forum (RTF). NEEA Staff indicated that fuel type likely would not have a
major cost difference and they did not expect the effect of ENERGY STAR on price to be highly
significant. Discussions with RTF staff indicated an estimated $50 IMC for ENERGY STAR
dryers. While bundling was identified as very important, this dataset only contained only three
bundled washer/dryers and their average price was significantly below the overall average price
of dryers. This limitation prevented us from including bundling in the clothes dryer analysis.

7.1.3 ENERGY STAR Requirements

The ENERGY STAR dryer specification became effective January 1, 2015. The specification
requirement has a Combined Energy Factor (Ibs. of clothes dried per kWh) requirement, as well
as a maximum cycle time of 80 minutes to complete the test cycle. Many manufacturers use an
auto-termination sensor to meet the test cycle requirements. Functionally, a major difference
between an ENERGY STAR qualified and non-qualified model is that ENERGY STAR models
have an auto-termination function. Based on expert interview, the actual product cost of this
enhancement is expected to be relatively small.
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7.1.4 ENERGY STAR Sales

Due to the recent introduction of ENERGY STAR dryers specification, there is no available
sales data of ENERGY STAR dryers.

7.2 Methods

7.2.1 Web Harvester Data Collection

Utilizing web harvester data collection on five online retailers yielded 492 initial product models
for electric clothes dryers (ny = 492) and approximately 130 initial attributes (po = 130).

7.2.2 Distilling Product Attributes

The majority of collected clothes dryer product models had below 30% data prevalence. Figure
25 illustrates the distribution of data prevalence for the initially collected clothes dryers product
attributes, and includes examples of representative attributes by data prevalence: very low data
prevalence (e.g. ‘Temperature Control,” Portable Design’), low-moderate data prevalence (e.g.
‘Display Time Remaining,” ‘ENERGY STAR’), high-moderate prevalence (e.g. ‘# of Temperature
Settings,” ‘Wrinkle-Free’), and high data prevalence (e.g. ‘Retailer,” ‘Drum Material,” ‘Price’).

Clothes Dryers: Data Prevalence

Temperature
Control,
Portable

Design Display Time ENERGY .
Remaining, STAR Brgr?c:alllfr&:e
12 Moisture Cor,1trol '
Sensor Type, Drum

Material

# of Temperature

Settings, Wrinkle-Free A

|

# of Attributes
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Figure 25. Histogram illustrating the distribution of data prevalence for clothes dryers attributes with examples of
attributes

7.2.2.1 Re-Coding Categorical Variables

Several categorical attributes required further refinement to how they were coded. For example,
when initially harvested, ‘Control Type’ had twelve different categories. Categories that were
functionally equivalent were combined to refine these twelve categories to only three categories,

as shown below in Table 12.
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Table 12. Re-coding ‘Control Type’ to better capture functional distinctions between control types

Analog

Manual
Mechanical
Rotary

Digital
Electronic
Electronic LCD
Touch Electronic LED
Electronic LED
LED

Dual LED Display

Manual

Electro-mechanical Electromechanical

7.2.2.2 Expert Interview

NEEA staff indicated the importance of brand, bundling, capacity, ENERGY STAR, and
aesthetic or high-end features.

7.2.2.3 Analyzing the Effect of Attributes on Price in Isolation

In distilling the web-harvested variables down the likely key attributes, we also prioritized
attributes that appeared to have a moderate or strong effect on price when analyzed in isolation.
For example, we identified ‘Retailer’ as an example of an attribute with a weak relationship with
price (Figure 26), whereas ‘Capacity’ is an example of a strong relationship with price (Figure
27).
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Figure 26. ‘Retailer’ is an example of a clothes dryer product attribute with a weak relationship with price when
analyzed in isolation (p=0.22)
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Figure 27. ‘Capacity’ is an example of a clothes dryer product attribute with a strong relationship with price when
analyzed in isolation (p< 0.0001)

Our analysis of ‘ENERGY STAR'’ in isolation suggests that ‘ENERGY STAR’ may have a
significant effect on price. Based on a one-way ANOVA, we concluded that it would be very
unlikely to observe such strong evidence of a difference between the average price of ENERGY
STAR-qualified and non-qualified products in our sample if their average prices were in fact the
same (p<0.0001), although this does not control for confounding variables. Figure 28 illustrates
the price distribution of qualified and non-qualified products in our sample. Qualified products
cost, on average, $190 more than non-qualified products.
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Figure 28. ‘'ENERGY STAR’ displays a statistically significant relationship with clothes dryers price when analyzed in
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7.2.2.4 Likely Key Attributes

In the end, we identified 15 likely key attributes (p, = 15), listed in Table 13.

isolation (p<0.0001)

Table 13: Likely key attributes for clothes dryers

Product Attribute

Measurement Scale

Brand Categorical
Window Binary
Drying Rack Binary
Drum Material Categorical
Wrinkle-Free Binary
Stackable Binary
Steam Binary
Capacity Continuous
# of Drying Cycles Continuous
Door Style Categorical
Interior Light Binary
ENERGY STAR Binary
Auto Dry Cycle Binary

# of Temperature Continuous
Settings

Control Type Categorical
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7.2.3 Development of the Best Model
7.2.3.1 Identifying Candidate Best Models

We utilized backward selection to identify candidate Best Models for clothes dryers (i.e. subsets
of the likely key attributes that might be optimal for predicting price). Our initial price model
included all of the likely key attributes. We then eliminated attributes one at a time, first
removing product attributes with multicollinearity problems and then the most statistically
insignificant variables (those with the highest p-value) until all variables were significant at the
p<0.05 level.

For clothes dryers, we conducted two backward selection processes before arriving at our third
and final sequence of variable pruning, in which attributes were appropriately coded, we

addressed multicollinearity issues,, and minimized the omitted-variable bias . Those processes
are summarized in Table 14 and discussed in further detail below.

Table 14. Summary of the backward selection processes for clothes dryers

1 'Door Style' coded with three categories

'Door Style' re-coded as binary; removed
'‘Brand' instead of 'Control Type'

'Door Style' re-coded as binary; removed
'Control Type' instead of '‘Brand'

When we conducted the backward selection process with ‘Door Style’ coded as a categorical
variable, ‘ENERGY STAR’ survived the process and had a statistically significant estimated IMC
of ~13%; however, the early stages of the backward selection process had major
multicollinearity problems (VIF > 20) caused in large part by ‘Door Style.’

Upon analyzing ‘Door Style,” we re-coded this attribute the same way we re-coded ‘Control

Type,” as described above in section 7.2.2.1. Initially, ‘Door Style’ contained three categories, as
shown below in Figure 29.
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Figure 29. Clothes dryer attribute ‘Door Style’ was initially separated into three categories

“‘Reversible” is a specific type of “Side Swing” door, and there is no significant difference in
average price between these two categories. Because these two door styles are similar and the
substantial price difference appears to be between these and “Top Load,” we decided to re-
code ‘Door Style’ as a binary variable that captures whether the door style is top-loading or not.
After re-coding ‘Door Style’, the sequence in which other attributes were removed changed
significantly, but there was still a difficult modeling decision to be made.

High collinearity between ‘Control Type’ and ‘Brand’ prompted us to try two parallel backward
selection processes using the re-coded ‘Door Style’—one in which we removed ‘Brand’ in the
first iteration and the other in which we removed ‘Control Type.” When we removed ‘Brand’ in
the first iteration, ‘ENERGY STAR'’ remained significant throughout the process; however, the
resulting combination of attributes in candidate Best Models did not seem plausible (‘(ENERGY
STAR,; ‘Drying Rack,” and ‘# of Temperature Settings’) and the regression coefficients were
unrealistic due to omitted-variable bias. For example, the estimated IMC was 31% or $290 and
highly significant (p<0.0001), but we suspected this unrealistically high estimate captures the
effect of key premium features omitted from the model that are more often present in ENERGY
STAR-qualified products.

In the third and final selection process, we removed ‘Control Type’ instead of ‘Brand.’ After
removing this collinear variable, we removed the least significant variable in each step of the
backward selection process until all variables were significant at the p<0.05 level.

Table 15 details the attributes we removed in each iteration of our final process as well as the
accompanying rationale. Figure 30 depicts which attributes were included in our price model in
each iteration of the final process and highlights the attributes included in our five candidate
Best Models.
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Table 15. Changes to clothes dryers price model in each iteration of the backward selection process

1 Removed 'Control Type' Collinear with 'Brand'

2 Removed '# of Temperature Settings' | Most insignificant; highest p-value
3 Removed 'Auto Dry Cycle' Most insignificant; highest p-value
4 Removed 'ENERGY STAR' Most insignificant; highest p-value
5 Removed 'Interior Light' Most insignificant; highest p-value
6 Removed 'Door Style' Most insignificant; highest p-value
7 Removed '# of Drying Cycles' Most insignificant; highest p-value
8 Removed 'Capacity' Most insignificant; highest p-value
9 Removed ' Steam' Most insignificant; highest p-value
10 Removed 'Stackable' Most insignificant; highest p-value
11 Removed 'Wrinkle-Free' Most insignificant; highest p-value

Iteration:

Brand

Window

Drying Rack
Drum Material
Wrinkle-Free
Stackable

Steam

Capacity

# of Drying Cycles
Door Style

Interior Light
ENERGY STAR
Auto Dry Cycle

# of Temperature Settings
Control Type

Likely Key Attributes

Figure 30. Backward selection process for determining clothes dryers candidate Best Models
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7.2.3.2 Model Validation and Selection

To select between the five candidate Best Models, we tested their ability to predict the actual
prices of our test data (the 30% of products set aside for model validation) and considered
metrics that reward goodness of fit and penalize complexity.

As shown in Table 16, the five candidate Best Models had comparable model validation
performance; all candidate best models had test R? between 0.63 and 0.65.

Table 16. Model validation results indicate that the Candidate Best Models are comparably accurate when applied to
new data

0.63
0.63
0.65
0.65
0.65

ga b~ wN P

Because the candidate Best Models had comparable model validation results, adjusted R? and
AICc were key tools for selecting the Best Model. Model 1 and Model 2 had the highest adjusted
R? values by a small margin when reparameterized to the full data set . AICc provided the
strongest indication of which model was best: Model 2 was favored by AlCc with a 59% relative
likelihood, compared to 40% for Model 1 and nearly 0% likelihood for Models 3, 4, and 5. Table
17 summarizes the model selection metrics that informed our choice of Best Model.

Table 17. Model 2 is most likely to be the Best Model based on adjusted R? and relative likelihood calculated from
AlCc

1 0.70 40%
2 0.70 59%
3 0.69 0%
4 0.69 0%
5 0.65 0%

Based on these results, we selected Model 2 as the Best Model for predicting clothes dryer
price. When reparameterized using our full dataset, Model 2 explains 73% of the variation in
price (full R* = 0.73, n = 202).
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7.2.4 Determining the ENERGY STAR IMC

Because our Best Model did not include ‘ENERGY STAR, we added ‘ENERGY STAR’ to our
Best Model to produce our IMC Model. Based on Model 2 with ‘ENERGY STAR’, ENERGY
STAR qualified products are estimated to cost 9% more than non-qualifying products, or +$84
based on the average price of non-qualifying dryers in our dataset ($856). Because the
ENERGY STAR ‘B’ term in our IMC Model was neither highly insignificant nor significant at the
p<0.05 level (p=0.11), we considered additional factors to determine whether +9% or 0% would
be a more realistic approximation of the true ENERGY STAR IMC.

Several of the factors discussed in section 3.8 led us to favor an IMC of +9% over the
alternative of no effect. Specifically, we considered past research, the limited statistical power of
the IMC Model, and the effect of variable selection. Past research conducted by the Regional
Technical Forum (RTF) indicated that an IMC of +$84 was more realistic than no IMC.
Specifically, based on its matched pairs analysis of retail data scraped from the web, the RTF
estimated that the ENERGY STAR IMC for electric clothes dryers is +$50, controlling for key
product attributes.

Another reason for our decision to reject the null hypothesis was the limited statistical power of
our model. By definition, a model with low statistical power has a higher chance of type 2
error—the incorrect failure to reject of the null hypothesis (Moore 2007). Although we were not
able to reject the null hypothesis at the p<0.05 level with our relatively small sample size (n=123
for our IMC Model), given a larger sample size we would certainly be able to reject the null
hypothesis so long as the true ENERGY STAR IMC is not exactly $0 (Kirk 1996; Johnson
1999). Thus, the decision is whether the estimated effect is practically useful given the level of
uncertainty associated with it (Kirk 1996). While the IMC estimate of +$84 with a 95%
confidence interval of -$16 to +$200 does is not significant at the p<0.05 level, it does suggest a
moderate, positive IMC and is congruent with the RTF’s past research finding of +$50.

Finally, we considered how our choice of candidate Best Models and of Best Model affected the
ENERGY STAR IMC, because the IMC estimate, p-value, and 95% confidence interval depend
on which controls are included in the model (Miller 2002). When analyzed in isolation, ‘ENERGY
STAR’ has a significant effect on price (p<0.0001) and ENERGY STAR-qualified products in our
sample cost $190 more, on average, than non-qualified products; however, multiple strands of
evidence led us to believe that this apparent price difference is in part due to the effect of
confounding variables. In particular, our expert interview indicated that qualified products more
often have premium features which would explain some of the apparent price difference
between qualified and non-qualified products. Moreover, we observed in alternate backward
stepwise processes that the omission of certain premium features from the model resulted in an
inflated and highly significant IMC estimate, which further demonstrates the importance of
controlling for important confounding variables when estimating the clothes dryer ENERGY
STAR IMC.

There are several reasons that suggest that the choice of candidate Best Models and Best
Model do not introduce an additional level of bias to our IMC results. First, we chose our
candidate Best Models only after testing and rejecting alternate candidate Best Models due to
high omitted-variable bias. Second, our Best Model explains the majority of the variation in price
(full R?=0.73), which implies that we are accounting for most key product attributes. Third, the
addition of attributes beyond those in our candidate Best Models yields small and diminishing
increases in R?, which suggests that the variables omitted from our candidate Best Models do
not have a substantial independent effect on price. Finally, all of the candidate Best Models
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produced roughly similar IMC estimates—between +$50 and +$90, with most between +$70
and +$90—an indication that our IMC would not be closer to $0 than +$84 had we selected a
different Best Model.

Given all of these considerations, we concluded that +9% is a more plausible and useful IMC
estimate than 0%, and so we chose to reject the null hypothesis for the purpose of determining
the most realistic ENERGY STARY IMC. Accordingly, our final IMC value for clothes dryers is
+9% of the average cost of the non-qualified products in our sample ($856), or +$84.

7.3 Results

Based on our multiple regression analysis, which controls for ‘Brand,” ‘Window,’ ‘Drying Rack,’
‘Drum Material,” ‘Wrinkle-Free,” “Stackable,” and ‘Steam’, we conclude that ENERGY STAR
gualified products cost 9% more than non-qualified products (95% CI: -2% to +23%, p=0.11).
Given the average price of non-qualified products in our sample ($856), this is equivalent to a
final IMC value of $856 x +9% or +$84. Figure 31 depicts our final ENERGY STAR IMC
recommendation in the context of the average price of products in our data set. The gray bars
(left) show the mean and median price of all products in our sample. The teal bars (center) show
the average price of ENERGY STAR qualified products in our sample compared to non-qualified
products—qualified products cost, on average, $190 more ($1,046 compared to $856). The light
green bars (right) show the IMC estimated by our IMC Model and our final IMC
recommendation, which in the case of clothes dryers is the same (+$84). Note that our
recommended IMC is 44% of the difference between the average price of qualified and non-
qualified products, which suggests that the remaining 56% is attributable to sampling variability
and the effect of confounding variables. The total height of the light green bar represents the
measure case cost: $856 (the non-qualified base case) + $84 (the ENERGY STAR IMC) =
$940.
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Figure 31. Clothes dryers IMC results compared to the average price of all web harvested products, ENERGY STAR
qualified products, and non-qualified products in our sample

7.4 Discussion

An IMC value of +$84, or +9% is significant; however, based on our original interview with the
EPA Product Lead and our understanding of the market, this value seems plausible, and is
comparable to the Regional Technical Forum, which identified an IMC of for electric dryers of
+$50. Based on our expert interview, the IMC is largely based on the material costs for an auto-
termination sensor and consumer willingness to pay for ENERGY STAR. Due to the recent
introduction of the ENERGY STAR specification, it is possible that some dryers meet the
gualification requirements for ENERGY STAR but are not currently listed as such online. To the
extent possible, our analysis explicitly accounted for this by only including models that included
“Yes” or “No,” removing all blank entries. However, the +$84 value may in part reflect the fact
that all ENERGY STAR qualified dryers are new and thus more likely to be more expensive,
while non-qualified products may be older on average. This effect is likely to be muted as time
passes and ENERGY STAR qualified and non-qualified products have roughly the same
product age. Therefore, we recommend updating this IMC value annually to capture these
changes over time.
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8 Soundbars

8.1 Product Overview

Soundbars are audio loudspeakers that create a stereo effect from a single cabinet. They are
typically mounted above or beneath display devices such as a television or computer display,
and may connect to a separate subwoofer system through a wired or wireless setup. They differ
from multi-speaker home theater systems in that sound from soundbars comes from a single
direction. Soundbars are sold primarily as supplemental audio for televisions, but they are also
adapting to receive inputs from other audio sources, such as personal devices including
phones, tablets, and computers. Soundbars are often sold at the point of purchase for a TV
(possibly bundled) and also as a retrofit ad-on. Soundbar sales have increased since 2012 and
are now a mass market item that compete with premium sound system setups such as Home
Theater in a Box and Whole Home Audio. Purchase seasonality follows a normal consumer
electronics sales cycle with major sales events including Super Bowl, March Madness, Grads
and Dads, and Holidays.

8.1.1 Price Sensitivity

Soundbars range in price, with the highest end Soundbars beginning to compete with HTIB or
Whole Home Audio. Because soundbars are an accessory item, differences in price are driven
by the wide range feature sets. Based on our expert interview with the EPA Audio / Video
Product Lead, key features that may impact price include brand, system output power (in watts),
presence or absence of a wireless subwoofer, subwoofer type (active/passive), number of
channels, number of speakers, and Bluetooth or Wi-Fi connectivity.

8.1.2 ENERGY STAR Requirements

The existing ENERGY STAR Audio / Video specification includes both Soundbars and HTIB.
However, products are not explicitly labeled as Soundbars but typically as “Powered Speaker
Systems.” ENERGY STAR Audio requirements include Auto Power Down, Sleep Mode power,
and amplifier efficiency.

8.1.3 ENERGY STAR Sales

As of 2013, 1.8 million ENERGY STAR Soundbars were shipped nationally, representing an
estimated ENERGY STAR market share of 62% (EPA 2014).

8.2 Methods

8.2.1 Web Harvester Data Collection

Utilizing web harvester data collection on seven online retailers yielded 180 initial product
models for soundbars (no= 180) and approximately 85 initial attributes (p, = 85).
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8.2.2 Distilling Product Attributes

8.2.2.1 Data Prevalence

The majority of collected soundbar product models had below 10% data prevalence. Figure 32
illustrates the distribution of data prevalence for the initially collected soundbar product
attributes by various levels of data prevalence: Very low data prevalence (e.g. ‘HDMI,” ‘Remote
Control’), moderate data prevalence (e.g. ‘# of Speakers,” ‘Wattage,” ‘ENERGY STAR’), and
high data prevalence (e.g. ‘Retailer,” ‘Brand,’ ‘Price’).

HDMI, ]
Remote Control Soundbars: Data Prevalence
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;‘é ENERGY Retailer,

2 # of Speakers, STAR Brand,

;9; 10 Wattage Price
f_lﬁ

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Prevalence

Figure 32. Histogram illustrating the distribution of data prevalence for soundbar attributes

8.2.2.2 Expert Interview

EPA Staff and consultants identified the presence or absence of a wireless subwoofer,
subwoofer type (active/passive), number of channels, number of speakers, and Bluetooth or Wi-
Fi connectivity as key product attributes that could potentially influence soundbar price.

8.2.2.3 Analyzing the Effect of Attributes on Price in Isolation

As part of the process of distilling the web-harvested variables down to likely key attributes, we
also prioritized attributes that appeared to have a moderate or strong effect on price when
analyzed in isolation. For example, we identified ‘# of Speakers’ as an example of an attribute
with a weak relationship with price (Figure 33), whereas ‘Subwoofer (Active/Passive)’ is an
example of a strong relationship with price (Figure 34).
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Figure 33. ‘# of Speakers’ is an example of a soundbar product attribute with a weak relationship with price when
analyzed in isolation (p=0.55)
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Figure 34. ‘Subwoofer (Active/Passive) is an example of a soundbar product attribute with a strong relationship with
price when analyzed in isolation (p<0.0001)

Our analysis of ‘ENERGY STAR’ in isolation suggests that ‘ENERGY STAR’ may not have a
significant effect on price. Based on a one-way ANOVA, we concluded that the price distribution
observed in our sample for ENERGY STAR qualified and non-qualified products would be
plausible if in fact their averages were in fact the same (p=0.17), although this analysis does not
control for confounding variables. Figure 35 illustrates the price distribution of qualified and non-
gualified products in our sample.
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Figure 35. ‘ENERGY STAR’ does not display a statistically significant relationship with soundbar price when
analyzed in isolation (p=0.17)

8.2.2.4 Likely Key Attributes
In the end, we identified 9 likely key attributes (p, = 9), listed in Table 18.

Table 18. Likely key attributes for soundbars

# of Channels Continuous
Wireless, Bluetooth Categorical
Wattage Continuous
Subwoofer Binary
(Active/Passive)

ENERGY STAR Binary

Low Frequency Binary
Channel

Retailer Categorical
# of Speakers Continuous
Brand Categorical
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8.2.3 Development of the Best Model

8.2.3.1 Identifying Candidate Best Models

We utilized backward selection as the primary technique for identifying candidate Best Models
for soundbars (i.e. subsets of the likely key attributes that might be optimal for predicting price).
Our initial price model included all of the likely key attributes. We then eliminated attributes one
at a time, first removing product attributes with multicollinearity problems and then the most
statistically insignificant variables (those with the highest p-value) until all variables were
significant at the p<0.05 level. In the last iteration of the process, we deviated from the
backward selection algorithm in order to test a candidate Best Model that we found promising
based on our knowledge of the product category. Table 19 details the attributes we removed or
added in each iteration of the process as well as the accompanying rationale. Figure 36 depicts
which attributes were included in the price model in each iteration of the process and highlights
the attributes included in the two candidate Best Models.

Table 19. Changes to our soundbars price model in each iteration of the backward selection process

So multicollinear that an optimal regression
, . equation could not be calculated; too many levels—

1 Removed 'Brand g
most categories were represented by only one
product

2 Removed '# of Speakers' Collinear with '# of Channels'

3 Removed 'Retailer' Multicollinearity

4 Removed 'Low Frequency Channel' | Most insignificant; highest p-value

5 Removed ' ENERGY STAR' Most insignificant; highest p-value

Removed 'Subwoofer S L

6 (Active/Passive) Most insignificant; highest p-value

7 Removed 'Wattage' Most insignificant; highest p-value

8 Added ' Subwoofer (Active/Passive)’ E)éﬁ);:é 2p|n|on; analysis of the effect on price in

Iteration:

# of Channels

Wireless, Bluetooth
Wattage

Subwoofer (Active/Passive)
ENERGY STAR

Low Frequency Channel
Retailer

# of Speakers

Brand

Likely Key Attributes

Figure 36. Backward selection process for developing Best Model for determining soundbar price.
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8.2.3.2 Model Validation and Selection

To select between the two Candidate Best Models, we tested their ability to predict the actual
prices of our test data (the 30% of products set aside for model validation) and considered
metrics that reward goodness of fit and penalize complexity.

Neither candidate Best Model was highly accurate in model validation; however, of the two
candidate Best Models, Model 2 had the best model validation performance with a test R* of
0.38. Furthermore, Model 2 had a substantially higher adjusted R? values when reparameterized
to the full data set (full adj. R? = 0.60) and was overwhelmingly favored by AlCc with a nearly
100% relative likelihood compared to Model 1. Table 20 summarizes our model validation and
selection results for soundbars.

Table 20. Model validation results and additional model selection criteria favor Model 2 over Model 1

1 0.25 0.48 0%
2 0.38 0.60 100%

Based on these results, we selected Model 2 over Model 1 as the Best Model for predicting
soundbar price. When reparameterized using our full dataset, Model 2 explains 63% of the
variation in price (full R? = 0.63, 71).

8.2.4 Determining the ENERGY STAR IMC

Because our Best Model did not include ‘ENEGY STAR’, we added ‘ENERGY STAR’ to our
Best Model to produce our IMC Model. Based on Model 2 with ‘ENERGY STAR’ added,
ENERGY STAR qualified products are estimated to cost 1% less than non-qualified products
(95% ClI: -32% to +43%). Because the ENERGY STAR ‘B’ term in our IMC Model was highly
insignificant (p=0.96), we chose not to reject the null hypothesis for chest freezers and instead
recommend a final IMC value of $0.
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8.3 Results

Based on our multiple regression analysis of soundbars, which controls for number of channels,
whether the product has wireless / bluetooth functionality, and if the subwoofer is active or
passive, it is estimated that qualified products cost 1% less than non-qualified products;
however, this estimate is highly uncertain and insignificant (95% CI: -32% to +43%, p=0.96).
Therefore, we recommend an IMC of $0 for soundbars.

Figure 23 illustrates the final ENERGY STAR IMC recommendation for soundbars in the context
of the average price of products in our data set. The gray bars (left) show the mean and median
price of all products in our sample. The teal bars (center) show the average price of ENERGY
STAR-qualified products in the sample compared to non-qualified products—qualified products
cost, on average, $262 less ($353 compared to $615), which may be due to sampling variability
or the effect of confounding variables. The light green bars (right) show the IMC estimated by
our IMC Model (-1% or -$6) and our final IMC recommendation ($0). Because we recommend
an IMC of $0, the measure case cost is equivalent to the base case cost: $615 (the average
cost of non-qualified products in our sample).

Soundbars: IMC Compared
to Market Averages
ENERGY STAR ENERGY STAR
Yes vs. No IMC
All Web { A \ { A \
$700 - I—Larvdested $615 -$6 +$0
5500 - rokucts — -
$500 - { \ i i i i
sa00 | 377 $353 Lo E i
$300 - $260 Lo | |
$200 - b i i
$100 - i i i i
5 , , , , , B S T
Average  Median ESTAR: ESTAR: ESTAR  ESTAR
(n=176)  (n=176) Yes No IMC IMC
Average Average Estimate Final
(n=10) (n=64) (p=0.96) (n=33)

Figure 37. Soundbars IMC results compared to the average price of all web harvested products, ENERGY STAR
qualified products, and non-qualified products in our sample
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8.4 Discussion

An IMC value of $0 suggests that there is no significant incremental cost attributable to
ENERGY STAR for soundbars. This agrees with findings of our expert interview and our overall
understanding of the soundbar market. The strong negative price difference between ENERGY
STAR qualified and non-qualified products likely reflects that premium features are more
common among hon-qualified products. It is uncertain whether the lack of high end products
qualifying for the ENERGY STAR label is due to specific qualification requirements or a lack of
manufacturer engagement to go through the qualification process; however, this is an important
consideration in future research.

9 Home Theater in a Box

9.1 Product Overview

Home Theater in a Box (HTIB) is a multi-speaker home theater system which may include DVD
or Blu-Ray players. While HTIB was recently popular, its market share has been dramatically
reduced by the emerging soundbar market. HTIB is distinct from Whole Home Audio in that it is
intended for one room and signals from a TV or DVD player and its price point is far lower than
Whole Home Audio.

9.1.1 Price Sensitivity

HTIB are higher end products but less high end than Whole Home Audio. Similar to other audio
video products, the wide array of product configurations and features are primary drivers of
price.

9.1.2 ENERGY STAR Requirements

The existing ENERGY STAR Audio / Video specification includes a wide variety of audiovisual
products, including HTIB. Currently, there are few or no ENERGY STAR products specifically

labeled as HTIB. ENERGY STAR Audio requirements include Auto Power Down, Sleep Mode
Power, and amplifier efficiency.

9.1.3 ENERGY STAR Sales

As of 2013, 73,000 ENERGY STAR Home Theater systems were shipped nationally,
representing an estimated ENERGY STAR market share of only 5% (EPA 2014).

9.2 Methods

9.2.1 Web Harvester Data Collection

Utilizing web harvester data collection on six online retailers yielded 200 initial product models
for home theater in a box (HTIB) products (no= 200) and approximately 100 initial attributes
(Po = 100).
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9.2.2 Distilling Product Attributes

9.2.2.1 Data Prevalence

Despite efforts to increase data prevalence through screen-scraping methods and combining
similar attributes, the majority of collected HTIB product models had below 5% data prevalence.
Figure 38 illustrates illustrate the distribution of data prevalence for the initially collected HTIB
product attributes. We have provided examples of attributes that are representative of the type
of features with low data prevalence (e.g. ‘# of Channels,’ ‘# of Speakers,’ ‘Subwoofer,’
‘ENERGY STAR’) and high data prevalence (e.g. ‘Brand,” ‘Bluetooth,” ‘Price’).

HTIB: Data Prevalence
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_-?3_ Subwoofer ENERGY
- —— STAR
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——

: — . : : :
0% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%

Prevalence

Figure 38. Histogram illustrating the distribution of data prevalence for HTIB attributes

Of particular concern was the fact that, out of the 200 products cleaned for analysis, only 31
products had data for ‘ ENERGY STAR’ and only one such product was listed as ENERGY

STAR qualified (Figure 39).
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Figure 39. HTIB products only had 31 products with ‘ENERGY STAR'’ data; only one product was listed as ENERGY
STAR qualified
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9.2.2.2 Expert Interview

Our expert interview with EPA consultants indicated that an incremental cost has not been
observed between ENERGY STAR-qualifying and non-qualifying HTIB products.

9.2.2.3 Inability to Conduct Multiple Regression Analysis

Because there was only one ENERGY STAR qualified product in our web harvested data, we
did not conduct a statistical analysis to determine the IMC, and therefore we did not identify
likely key attributes or develop a Best Model.

9.3 Results

Because we did not have enough data on ENERGY STAR qualified products to conduct an IMC
analysis, we cannot recommend a non-zero IMC for HTIB products; our recommended IMC for
HTIB products is $0.

Figure 40 illustrates the average price of products in our data set. The gray bars (left) show the
mean and median price of all products in our sample. The teal bars (right) show the price of the
one ENERGY STAR-qualified product in our sample compared to average price of non-qualified
products—the qualified products costs $450 less ($150 compared to $600), which may be due
to sampling variability or the effect of confounding variables. We did not conduct multiple
regression analysis and therefore do not have a statistical estimate of the IMC. Because we
recommend an IMC of $0, the measure case cost is equivalent to the base case cost: $600 (the
average cost of non-qualified products in our sample).

Home Theater in a Box:
Market Averages
ENERGY STAR
Yes vs. No
All Web Harvested P AL .
Products
$700 - N $600
' ™
$450 - $290
$60) ©  Average  Median ESTAR: Yes ESTAR: No
(n=194) (n=194) Average Average
(n=1) (n=30)

Figure 40. Average price of all web harvested products, ENERGY STAR qualified products, and non-qualified
products in our HTIB sample
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9.4 Discussion

Given that market share of audio-visual products over the past several years has been
dominated by soundbars and HTIB has seen a decrease in popularity, it is not surprising that
ENERGY STAR market share is low. In addition, the lack of registered HTIB products on the
ENERGY STAR Qualified Products List (QPL) suggests that either that there are no qualified
HTIB products or a lack of manufacturer engagement to go through the qualification process for
a product category with declining sales. Given the lack of data for ENERGY STAR qualified
products and expert interview suggesting that there is no incremental cost between ENERGY
STAR and non-ENERGY STAR HTIB products, we recommend an IMC of $0 until there is
sufficient data to indicate otherwise.

10 Generalized Conclusions

Web harvesting proved to be a highly useful tool to collect large amounts of product attribute
data for regression analysis, particularly for product categories where attribute data types are
typically consistent and standardized. For product categories with generally consistent data (air
cleaners, freezers, and clothes dryers), the Best Models were able to predict product price when
tested on independent data sets with a high degree of accuracy (R? values ranging from 0.65 —
0.90 for the test data sets). For products with less consistent data type definitions and
standardized product categories, such as audiovisual products, the Best Models were less
accurate in predicting price (R? of 0.38 for the soundbars test dataset).

Overall, the ENERGY STAR IMC regression analysis results generally agreed with the expert
interview data. For air cleaners and clothes dryers, expert interviews suggested some degree of
IMC which was borne out in the results. Similarly, expert interviews for soundbars and HTIB
suggested that there was no IMC (or inconclusive evidence to demonstrate an IMC), which is
consistent with the findings of the regression analysis.

Across all products (excluding audiovisual products), ENERGY STAR was strongly associated
with additional premium features. In addition, ‘Brand’ was typically a key driver of price, largely
due to high correlation with premium features, and thus could serve as a proxy for premium
features that are not explicitly included in the Best Model.

Our results indicate that for the some cases, such as air cleaners, ENERGY STAR is a clear
driver of price, either because of a component manufacturing cost or consumer willingness to
pay. In other products, such as soundbars, there is not a clear incremental cost associated with
ENERGY STAR.

10.1 Limitations

The limitations of this analysis are generally similar to those in the 2010-12 Measure Cost Study
or other hedonic price modeling research based on multiple regression analysis. These
limitations include: the representativeness of our web harvested data, missing data, omitted-
variable bias, and limited statistical power.
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10.1.1 Representativeness of Web Harvested Data to Actual Pricing Found in Brick and
Mortar Stores

One key limitation is the general applicability of our findings and whether our samples are
representative of the products on the market. That being said, we collected data from ten online
retailers who comprise the majority of brick and mortar sales for each of these product
categories, and therefore it is assumed that their products listed online are representative of the
broader market as a whole.

Although we used model validation to analyze how well our Best Models function when applied
to new data, the test data was still derived from the same web harvesting procedure as the
training data. The gold standard would be to validate our models on a truly independent data
set—possibly even brick and mortar data—and also conduct supplementary analysis to
evaluate whether the products in our sample are qualitatively similar to the average products in
the market.

10.1.2 Missing Data

Analyzing raw data requires making pre-processing decisions about how to treat missing data,
how to code categorical variables, and identifying which product attributes are likely key
attributes—all of which may bias results. Overwhelmingly, we did not impute the value of
missing data, and chose to exclude products with blank fields instead of interpreting blank as
“no” or any other value. As a consequence, our results are less limited by the reliability of the
existing data, but they may be biased if the products with missing data are systematically
different. For example, we did not infer that products with missing ‘ENERGY STAR'’ data are
non-qualified. If we had, and if products with missing ‘ENERGY STAR’ data were systematically
less expensive, then we might have estimated larger or more significant ENERGY STAR IMCs.

10.1.3 Omitted-Variable Bias

When identifying likely key attributes and when choosing the attributes in our Best Model, it is
important that we not overlook influential variables so as to avoid omitted-variable bias.
However, there are limits to our ability to control for important confounding variables. In addition
to low data prevalence, overfitting, and multicollinearity (discussed in greater depth in section
3.5), there may be important drivers of price that are not listed online.

Regardless of whether all the key drivers of price in our likely key attributes are included, there
is no guarantee that the Best Model has the optimal combination of product attributes. To
perfectly guarantee that the Best Model draws on the optimal combination of predictors, we
would need to generate every possible combination of likely key attributes and compare their
model validation performance when tested on a sufficiently large, independent sample. Because
of this limitation, it important to consider whether there are plausible confounding variables
omitted from the Best Model that have not been sufficiently tested in the process of identifying
candidate Best Models—especially if the candidate Best Models are not accurate or the
resulting IMCs are unrealistic. For example, we tested whether reincorporating ‘Brand’ into the
air cleaners price model would improve model performance (Figure 14) because ‘Brand’ was a
very plausible confounding variable that was removed in the first iteration of the backward
selection process due to extreme multicollinearity. Reincorporating ‘Brand’ into the best model
substantially improved the accuracy of the model and produced a more realistic IMC value.
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10.1.4 Limited Statistical Power

Even if we select an optimal Best Model and ‘ENERGY STAR’ has an independent effect on
price for a given product category, we may not be able to estimate the ENERGY STAR IMC with
certainty if we have very limited sample size. In statistical terminology, a small sample size
reduces the statistical power of the model and increases the chance of making a type 2 error
(i.e. failure to reject of the null hypothesis that there is no IMC). Limited statistical power
diminishes the practical utility of Null Hypothesis Significance Testing for determining the most
realistic ENERGY STAR IMC based on our IMC Model—especially if prior market research
suggests that a $0 IMC is not realistic for the product category in question. This is one of the
chief reasons why we take a holistic approach to determining the most realistic IMC when the p-
value is not an unambiguous indicator.

10.1.5 Use of Online Price Data

In addition to the aforementioned limitations common to hedonic price modeling efforts, our
results may be limited by any differences between online and brick and mortar pricing (arguably
a specific dimension of the representativeness of the web harvested data). There is strong
evidence to suggest that retail prices for products available both online and in conventional
brick-and-mortar (“offline”) stores are the same in most cases:

First, pricing parity serves major brick-and-mortar retailers by avoiding unnecessary
cannibalization of in-store purchases by their online channel. Second, there is a growing body of
evidence that consumers begin their “shopping journeys” for consumer electronics and
household appliances online, even though the majority of these purchases are still made in-
store. Third, there is empirical evidence that confirms that retail prices for most products offered
both online and in-store is the same. For example, a 2015 report by the retail marketing firm
Anthem Marketing Solutions found that there is no significant difference between online and in-
store pricing for 71% of products (Anthem Marketing Solutions 2015). The study was the 8"
installment of a semi-annual pricing survey that began in 2010. The study noted that in Big Box
Hardware (such as Lowe’s and Home Depot), 96.7% of products had the same retail prices
online and in-store. Discount Department Stores and Other Retail categories had the same
retail prices online and in-store for roughly 70% of products. These findings are consistent with
gualitative data that suggests that for most of the product categories being considered for the
2016 RPP trial that are sold by Big Box Hardware retailers have in-store/online pricing parity
(room air cleaners, freezers and room air conditioners. Finally, anecdotal evidence from a
retailer participating in RPP indicates that those retailer’s prices almost identical for both in-store
and online, or within a few percent of each other.
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Comparison of Online and In-Store Prices
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Figure 41: Comparison of Online and In-Store Pricing by Retail Market Segment (data and adapted figure from
Anthem Marketing Solutions 2015). Observations may not sum to 100% due to rounding.

10.2 Next Steps and Future Applications

10.2.1 Deeper Understanding of Product Categories

Developing a deeper understanding of the product categories will generally improve nearly all
aspects of the modeling process. By extending expert interviews to include manufacturers and
conducting further research about product attributes and sales data, we are more likely to make
the best decisions in coding categorical variables, imputing missing data, identifying likely key
attributes, addressing multicollinearity, identifying and selecting between candidate Best
Models, and assessing model results.

10.2.2 Additional Subset Selection Techniques

Future applications may include incorporating additional subset selection techniques to better
identify candidate Best Models. Such techniques include testing more combinations of variables
based on a theoretical understanding of the product category. In addition, future selection
techniques can include more exhaustive, automated selection procedures, which reduce the
likelihood of overlooking the optimal price model but potentially increase our risk of type 1 error
(Miller 2002a).
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10.2.3 Increased Sample Size

Increasing the scope of our web harvesting to include more retailers would increase the
statistical power of our model and improve our ability to detect subtle IMCs. Our sample size
may also increase over time as new products are added to the online market.

10.2.4 Ongoing Analysis of Online Price Differences and Relationship to Brick and
Mortar Stores

This analysis is based on pricing data available through online retail websites at a single point in
time (Summer 2015). Should the RPP initiative launch, future analyses will incorporate multiple
points in time during different times of the year to track how retailer prices change-over time. For
products with detectable IMCs, we plan to collect data semi-annually or more frequently and
analyze IMCs annually. In addition, future analysis will include the effect of user log-in location
on online pricing to test the possibility of regional variations in online pricing.

10.2.5 Additional Product Categories

Future RPP product analysis includes Room Air Conditioners, as well as other to be determined
retail products.
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Appendices
12.1 Appendix A: Summary Tables for All Products

12.1.1 Average Price

Table 21. Average price for all products

Air cleaners $219 $144
Clothes dryers® $873 $850
Upright freezers $786 $649
Chest freezers $359 $255
Soundbars $377 $260
HTIB $290 $176

12.1.2 Overall Results

Table 22. Average price of non-ENERGY STAR and ENERGY STAR products; statistically estimated ENERGY
STAR IMC for all product categories, regardless of whether we recommended the IMC estimate or $0

Air cleaners $194 $318 $124 $80 41% 0.008
Clothes dryers® $856 $1,046 $190 $84 9% 0.11
Upright freezers $849 $864 $15 $13 2% 0.82
Chest freezers $412 $374 ($38) $4 1% 0.86
Soundbars $615 $353 ($262) -$6 -1% 0.96
HTIB $600 $150 ($450) - - -

& While the clothes dryers analysis was conducted exclusively for electric dryers, in consultation with
PG&E, we believe that the findings can be extended to gas dryers as well.
° While the clothes dryers analysis was conducted exclusively for electric dryers, in consultation with
PG&E, we believe that the findings can be extended to gas dryers as well.
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12.1.3 Final Recommendations

Table 23. Base case average price, measure case average price, and final recommended ENERGY STAR IMC by
product category

Air cleaners $194 $274 41% $80
Clothes dryers™® $856 $940 9% $84
Upright freezers $849 $849 0% $0
Chest freezers $412 $412 0% $0
Soundbars $615 $615 0% $0
HTIB $600 $600 0% $0

1% While the clothes dryer analysis was conducted exclusively for electric dryers, in consultation with
PG&E, we believe that the findings can be extended to gas dryers as well.
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Dryers

		Clothes Dryer Calculations

																								D1 vs. D2 Test Protocol Data

																								Product Type		Size		Voltage (V)		Source		Appendix D1 CEF (lbs/kWh)		Appendix D2 CEF (lbs/kWh)

																								Electric Vented		Standard*		Any		DOE		3.58		3.16

																														DOE		3.93		2.73

																														DOE		3.83		3.49

																														DOE		3.71		3.48

																														DOE		3.9		3.51

																														DOE		3.8		2.71

																														DOE		3.84		3.06

		where																												DOE		3.71		3.11

				UEC =		unit energy consumption in kWh																								PNNL		3.99		3.22

				cycleselectric standard = 		283		per year according to the DOE TSD																						PNNL		4.01		3.41

				cycleselectric compact = 		251		per year according to the DOE TSD																						ORNL		3.92		3.19

				cyclesgas = 		274		per year according to the DOE TSD																						ORNL		3.78		3.19

				Cstandard = 		pounds of laundry dried per cycle = 						8.45																		AVG		3.83		3.19

				Ccompact = 		pounds of laundry dried per cycle = 						3												Electric Vented		Compact**		240		DOE		3.53		3.32

				CEF = 		combined energy factor																								DOE		3.56		2.27

				UES = 		unit energy savings in kWh/year																								PNNL		3.69		3.19

				50/60 hours per cycle = 		0.833		hours per cycle = 		average dryer cycle run time of 50 minutes per lab tests conducted by PG&E and NEEA																				ORNL		3.74		3.51

				CDF = 		0.367		= coincident demand factor per SCE multifamily laundry study																						ORNL		3.74		3.14

				1095 multifamily cycles per year = 				number of cycles per year for a multifamily dwelling according to the DOE TSD																				120		DOE		3.75		2.18

				283 single family cycles per year / 1095 multifamily cycles per year = 								0.2584474886		= scaling factor for single family dwellings										Electric Ventless				240		DOE		2.98		2.73

																								--				--		AVG		3.57		2.91

		Basic Tier (ENERGY STAR) Clothes Dryers																						Vented Gas		Standard*		Any		DOE		3.43		2.7

		Product Type						Size		Voltage (V)		Minimum Combined Energy Factor (lbs/kWh)				UEC (kWh/yr)														DOE		3.31		2.87

		Ventless or Vented Electric						Standard*		Any		3.93				608														DOE		3.49		3.07

		Ventless or Vented Electric						Compact**		120		3.8				198														DOE		3.39		2.69

		Vented Electric						Compact**		240		3.45				218														DOE		3.37		3.25

		Ventless Electric						Compact**		240		2.68				281														DOE		3.37		2.94

		Vented Gas						Any		Any		3.48				665														PNNL		3.35		2.54

																														ORNL		3.74		2.93

		Advanced Tier (ENERGY STAR Emerging Technology Award) Clothes Dryers																												AVG		3.43		2.87

		Product Type						Size		Voltage (V)		Minimum Combined Energy Factor (lbs/kWh)				UEC (kWh/yr)

		Ventless or Vented Electric						Standard*		Any		4.7				509

		Ventless or Vented Electric						Compact**		Any		6.8				110

		Vented Gas						Any		Any		4.0				579



		Conventional Clothes Dryers																Conventional Clothes Dryers - Converted to D2 Protocol Equivalents

		Product Type						Size		Voltage (V)		Minimum Combined Energy Factor (lbs/kWh)						Product Type				Size		Voltage (V)		Minimum Combined Energy Factor (lbs/kWh)		UEC (kWh/yr)

		Ventless or Vented Electric						Standard*		Any		3.73						Ventless or Vented Electric				Standard*		Any		3.10		771				D2/D1 conversionStandard Electric =				0.83

		Ventless or Vented Electric						Compact**		120		3.61						Ventless or Vented Electric				Compact**		120		2.94		256				D2/D1 conversionCompact Electric =				0.81

		Vented Electric						Compact**		240		3.27						Vented Electric				Compact**		240		2.66		283				D2/D1 conversionGas =				0.84

		Ventless Electric						Compact**		240		2.55						Ventless Electric				Compact**		240		2.08		363

		Vented Gas						Any		Any		3.3						Vented Gas				Any		Any		2.76		838

		* Standard is 4.4 cu-ft or greater

		** Compact is less than 4.4 cu-ft

		Energy Savings

		Product Type						Size		Voltage (V)		Non-Qualified UEC (kWh/yr)				Basic Tier UEC (kWh/yr)		Basic Tier UES (kWh/yr)		Basic Tier UES (therms/yr)		Basic Tier kW reduction 		Advanced Tier UEC (kWh/yr)		Advanced Tier UES (kWh/yr)		Advanced Tier UES (therms/yr)		Advanced Tier kW reduction 

		Ventless or Vented Electric						Standard*		Any		771				608		162		NA		0.07		509		262		NA		0.11

		Ventless or Vented Electric						Compact**		120		256				198		58		NA		0.03		110		146		NA		0.07

		Vented Electric						Compact**		240		283				218		65		NA		0.03		110		173		NA		0.08

		Ventless Electric						Compact**		240		363				281		82		NA		0.04		110		253		NA		0.11

		Vented Gas						Any		Any		838				665		172		5.88		NA		579		259		8.83		NA

		Energy Savings with Interactive Effects

		Utility		Product Type				Size		Voltage (V)		Without Interactive Effects														With Interactive Effects

												Basic Tier								Advanced Tier						Basic Tier								Advanced Tier

												UES (kWh/yr)				UES (therms/yr)		kW reduction 		UES (kWh/yr)		UES (therms/yr)		kW reduction 		UES (kWh/yr)		UES (therms/yr)		Gas increase (therms/yr)		kW reduction		UES (kWh/yr)		UES (therms/yr)		Gas increase (therms/yr)		kW reduction

		PGE		Ventless Electric				Standard*		Any		162				NA		0.07		262		NA		0.11		165.6		NA		-3.9		0.09		267.3		NA		-6.3		0.14

				Vented Electric				Standard*		Any		162				NA		0.07		262		NA		0.11		162.3		NA		0.0		0.07		262.0		NA		0.0		0.11

				Ventless Electric				Compact**		120		58				NA		0.03		146		NA		0.07		59.3		NA		-1.4		0.04		148.9		NA		-3.5		0.09

				Vented Electric				Compact**		120		58				NA		0.03		146		NA		0.07		58.1		NA		0.0		0.03		146.0		NA		0.0		0.07

				Vented Electric				Compact**		240		65				NA		0.03		173		NA		0.08		64.7		NA		0.0		0.03		172.7		NA		0.0		0.08

				Ventless Electric				Compact**		240		82				NA		0.04		253		NA		0.11		83.5		NA		-2.0		0.05		257.6		NA		-6.1		0.15

				Vented Gas				Any		Any		172				5.88		NA		259		8.83		NA		172.4		5.88		0.0		NA		258.9		8.83		0.0		NA

		SCE		Ventless Electric				Standard*		Any		162				NA		0.07		262		NA		0.11		173.7		NA		-3		0.09		280.4		NA		-5.0		0.15

				Vented Electric				Standard*		Any		162				NA		0.07		262		NA		0.11		162.3		NA		0		0.07		262.0		NA		0.0		0.11

				Ventless Electric				Compact**		120		58				NA		0.03		146		NA		0.07		62.2		NA		-1		0.04		156.2		NA		-2.8		0.09

				Vented Electric				Compact**		120		58				NA		0.03		146		NA		0.07		58.1		NA		0		0.03		146.0		NA		0.0		0.07

				Vented Electric				Compact**		240		65				NA		0.03		173		NA		0.08		64.7		NA		0		0.03		172.7		NA		0.0		0.08

				Ventless Electric				Compact**		240		82				NA		0.04		253		NA		0.11		87.6		NA		-2		0.05		270.2		NA		-4.8		0.16

				Vented Gas				Any		Any		172				5.88		NA		259		8.83		NA		172.4		5.88		0		NA		258.9		8.83		0.0		NA

		SCG		Ventless Electric				Standard*		Any		162				NA		0.07		262		NA		0		173.7		NA		-3		0.09		280.4		NA		-5.0		0.15

				Vented Electric				Standard*		Any		162				NA		0.07		262		NA		0		162.3		NA		0		0.07		262.0		NA		0.0		0.11

				Ventless Electric				Compact**		120		58				NA		0.03		146		NA		0.07		62.2		NA		-1		0.04		156.2		NA		-2.8		0.09

				Vented Electric				Compact**		120		58				NA		0.03		146		NA		0.07		58.1		NA		0		0.03		146.0		NA		0.0		0.07

				Vented Electric				Compact**		240		65				NA		0.03		173		NA		0.08		64.7		NA		0		0.03		172.7		NA		0.0		0.08

				Ventless Electric				Compact**		240		82				NA		0.04		253		NA		0.11		87.6		NA		-2		0.05		270.2		NA		-4.8		0.16

				Vented Gas				Any		Any		172				5.88		NA		259		8.83		NA		172.4		5.88		0		NA		258.9		8.83		0.0		NA

		SDGE		Ventless Electric				Standard*		Any		162				NA		0.07		262		NA		0		167.2		NA		-3		0.08		269.9		NA		-4.6		0.13

				Vented Electric				Standard*		Any		162				NA		0.07		262		NA		0		162.3		NA		0		0.07		262.0		NA		0.0		0.11

				Ventless Electric				Compact**		120		58				NA		0.03		146		NA		0.07		59.9		NA		-1		0.03		150.4		NA		-2.6		0.08

				Vented Electric				Compact**		120		58				NA		0.03		146		NA		0.07		58.1		NA		0		0.03		146.0		NA		0.0		0.07

				Vented Electric				Compact**		240		65				NA		0.03		173		NA		0.08		64.7		NA		0		0.03		172.7		NA		0.0		0.08

				Ventless Electric				Compact**		240		82				NA		0.04		253		NA		0.11		84.3		NA		-1		0.05		260.1		NA		-4.4		0.15

				Vented Gas				Any		Any		172				5.88		NA		259		8.83		NA		172.4		5.88		0		NA		258.9		8.83		0.0		NA



















































Soundbars

		Soundbar Calculations

										Base Case Power Draw Assumptions										Base Case UEC

												Power Consumption (W)								(kWh/yr.)		(W)				UEC by Mode

		HOU Assumptions										Active		Idle		Sleep										Active		Idle		Sleep

		Hours of Operation										30		12		4				82.0		30.0				47.4		8.8		25.8		82.0

		Active		Idle		Sleep		Total																		58%		11%		31%

		1,580		730		6,450		8,760																				42%

										ENERGY STAR Power Draw Assumptions										ENERGY STAR UEC

												Power Consumption (W)								(kWh/yr.)		(W)

												Active		Idle		Sleep

												16		8.3		1.4				40.4		16.0



										ENERGY STAR +15% Power Draw Assumptions										ENERGY STAR +15% UEC

												Power Consumption (W)								(kWh/yr.)		(W)

												Active		Idle		Sleep										Active		Idle		Sleep

												8.0		9.2		1.5				29.0		8.0				12.6		6.7		9.675		29.0

																										44%		23%		33%

										ENERGY STAR +50% Power Draw Assumptions										ENERGY STAR +50% UEC								56%

												Power Consumption (W)								(kWh/yr.)		(W)

												Active		Idle		Sleep

												9.0		5.5		1.0				24.7		9.0

										ENERGY STAR +75% Power Draw Assumptions										ENERGY STAR +75% UEC

												Power Consumption (W)								(kWh/yr.)		(W)

												Active		Idle		Sleep

												9		7.8		1.8				31.5		9.0



		UESs

		Utility		ENERGY STAR + 15%										ENERGY STAR + 50%										ENERGY STAR + 75%										ENERGY STAR

				Without Interactive Effects				With Interactive Effects						Without Interactive Effects				With Interactive Effects						Without Interactive Effects				With Interactive Effects						Without Interactive Effects				With Interactive Effects

				kWh/year		kW		 kWh/yr		kW		 therms/yr		kWh/year		kW		 kWh/yr		kW		 therms/yr		kWh/year		kW		 kWh/yr		kW		 therms/yr		kWh/year		kW		 kWh/yr		kW		 therms/yr

		PGE		52.9		0.00068		54.0		0.00092		-1.3		57.3		0.00065		58.4		0.00088		-1.4		50.4		0.00065		51.4		0.00088		-1.2		41.6		0.00043		42.4		0.00059		-1.0

		SCE		52.9		0.00068		56.6		0.00094		-1.0		57.3		0.00065		61.3		0.00090		-1.1		50.4		0.00065		54.0		0.00090		-1.0		41.6		0.00043		44.5		0.00060		-0.8

		SCG		52.9		0.00068		56.6		0.00094		-1.0		57.3		0.00065		61.3		0.00090		-1.1		50.4		0.00065		54.0		0.00090		-1.0		41.6		0.00043		44.5		0.00060		-0.8

		SDGE		52.9		0.00068		54.5		0.00087		-0.9		57.3		0.00065		59.0		0.00083		-1.0		50.4		0.00065		51.9		0.00083		-0.9		41.6		0.00043		42.8		0.00056		-0.7





Room Air Cleaners

		Air Cleaner Calculations



														Base Case Power Draw Assumptions												Base Case UEC				UEC by Mode

														Size Bin (CADR)		Sales-weighted average size (CADR)		Efficiency (CADR/W)		Active Power Draw (W)		Idle Power Draw (W)				(kWh/yr.)				Active		Idle

														< 100		70.3		1		70.3		1				211.2				205.3		5.8		211.2

														100 - 150		132.2		1		132.2		1				392.0				97%		3%

		HOU Assumptions												> 150		240.5		1		240.5		1				708.3				386.2		5.8		392.0

		Active		Idle		Sleep		Off		Total																				99%		1%

		2,921		5,839		0		0		8,760				ENERGY STAR Power Draw Assumptions												ENERGY STAR UEC				702.5005		5.839		708.3395

														Size Bin (CADR)		Sales-weighted average size (CADR)		Efficiency (CADR/W)		Active Power Draw (W)		Idle Power Draw (W)				(kWh/yr.)				99%		1%

														< 100		70.3		2		35		0.6				106.2				102.67315		3.5034		106.17655

														100 - 150		132.2		2		66		0.6				196.6				97%		3%

														> 150		240.5		2		120		0.6				354.8				193.0781		3.5034		196.5815

														ENERGY STAR + 30% Power Draw Assumptions												ENERGY STAR +30% UEC

														Size Bin (CADR)		Sales-weighted average size (CADR)		Efficiency (CADR/W)		Active Power Draw (W)		Idle Power Draw (W)				(kWh/yr.)

														< 100		70.3		4.8		14.6		0.5				45.7

														100 - 150		132.2		4.8		27.5		0.5				83.4

														> 150		240.5		4.8		50.1		0.5				149.3

		UES																												98%		2%

		Utility		Size Bin (CADR)		Basic Tier (ENERGY STAR)										Advanced Tier (ENERGY STAR +30%)

						Without Interactive Effects				With Interactive Effects						Without Interactive Effects				With Interactive Effects										351.25025		3.5034		354.75365

						kWh/year		kW/year		 (kWh/yr)		kW/year		 (therms/yr)		kWh/year		kW/year		 (kWh/yr)		kW/year		 (therms/yr)						99%		1%

		PGE		< 100		105.0		0.012		107.1		0.016		-2.5		165.5		0.018		168.8		0.025		-4.0

				100 - 150		195.4		0.022		199.3		0.029		-4.7		308.6		0.035		314.8		0.047		-7.4

				> 150		353.6		0.040		360.7		0.054		-8.5		559.1		0.063		570.2		0.085		-13.4

		SCE		< 100		105.0		0.012		112.4		0.016		-2.0		165.5		0.018		177.1		0.025		-3.2

				100 - 150		195.4		0.022		209.1		0.030		-3.8		308.6		0.035		330.2		0.048		-5.9

				> 150		353.6		0.040		378.3		0.055		-6.8		559.1		0.063		598.2		0.087		-10.7

		SCG		< 100		105.0		0.012		112.4		0.016		-2.0		165.5		0.018		177.1		0.025		-3.2

				100 - 150		195.4		0.022		209.1		0.030		-3.8		308.6		0.035		330.2		0.048		-5.9

				> 150		353.6		0.040		378.3		0.055		-6.8		559.1		0.063		598.2		0.087		-10.7

		SDGE		< 100		105.0		0.012		108.2		0.015		-1.8		165.5		0.018		170.4		0.024		-2.9

				100 - 150		195.4		0.022		201.3		0.028		-3.4		308.6		0.035		317.9		0.044		-5.4

				> 150		353.6		0.040		364.2		0.051		-6.2		559.1		0.063		575.8		0.080		-9.8





Room Air Conditioners

		Room Air Conditioner Calculations

																																										Weighted Savings Values for Basic Tier (ENERGY STAR)								Savings Values Using Engineering Algorithm & Split AC EFLH												Savings Values Using Engineering Algorithm & Split AC EFLH

																																										Utility		Estimated Annual Energy Savings (kWh/unit)		Estimated Energy Peak Demand Reduction (kW/unit)				Utility		Estimated Annual Energy Savings (kWh/unit)		% Difference		Estimated Energy Peak Demand Reduction (kW/unit)		% Difference				Utility		Estimated Annual Energy Savings (kWh/unit)		% Higher Than Basic Tier		% Difference		Estimated Energy Peak Demand Reduction (kW/unit)		% Higher Than Basic Tier		% Difference

																																										PG&E		32.8		0.04				PG&E		49.9		52%		0.05		40%				PG&E		95.5		91%		192937%		0.09		91%		-76%

																																										SCE		44.6		0.05				SCE		67.8		52%		0.07		44%				SCE		129.9		91%		190704%		0.13		91%		-70%

																																										SCG		40.6		0.04				SCG		61.7		52%		0.06		47%				SCG		118.1		91%		191270%		0.12		91%		-75%

																																										SDG&E		31.2		0.03				SDG&E		47.4		52%		0.04		51%				SDG&E		90.8		91%		208244%		0.08		91%		-84%











		SCE Workpaper Assumptions

		EERENERGY STAR = 		12

		EERBaseline = 		10.9

		Cap = 		10,000		Btu/h



		Savings Values from SCE Workpaper								Reverse-Engineered Values						DEER Climate Zone Weights 

		Climate Zone		Sources		Estimated Annual Energy Savings (kWh/unit)		Estimated Peak Demand Reduction (kW/unit)		Calculated FLHc (hours)		Calculated Coincidence Factor (CF)				Utility		Climate Zone		Weight

		1		RASS EUC scaling factor		0.0		0.000		0.0		NA				PG&E		1		1%

		2		RASS EUC scaling factor		12.5		0.009		148.3		0.1						2		7%

		3		RASS EUC scaling factor		4.5		0.003		52.9		0.0						3		25%

		4		RASS EUC scaling factor		19.8		0.015		235.6		0.2						4		14%

		5		RASS EUC scaling factor		1.8		0.001		21.2		0.0						5		3%

		6		Residential Retrofit HIM evaluation Report		18.3		0.014		217.1		0.2						11		9%

		7		Residential Retrofit HIM evaluation Report		21.8		0.015		259.2		0.2						12		26%

		8		Residential Retrofit HIM evaluation Report		30.2		0.033		359.6		0.4						13		12%

		9		Residential Retrofit HIM evaluation Report		44.1		0.040		523.8		0.5						16		2%

		10		Residential Retrofit HIM evaluation Report		53.8		0.062		639.4		0.7				SCE		5		0%

		11		RASS EUC scaling factor		82.6		0.095		982.7		1.0						6		16%

		12		RASS EUC scaling factor		37.4		0.041		444.5		0.5						8		20%

		13		RASS EUC scaling factor		86.2		0.099		1024.5		1.0						9		23%

		14		RASS EUC scaling factor		94.3		0.108		1121.6		1.0						10		22%

		15		RASS EUC scaling factor		72.5		0.083		862.1		1.0						13		3%

		16		RASS EUC scaling factor		23.7		0.026		281.5		0.3						14		9%

																		15		2%

		IOU Climate-Zone Weighted Parameters 																16		5%

		Utility		Full Load Cooling Hours		Coincidence Factors										SCG		4		1%		DEER Full Load Cooling Hours for Split Acs		% Difference		DEER kW/kWh

		PG&E		390		0.4												5		2%		356.7		9%		0.0012

		SCE		531		0.5												6		18%		375.2		41%		0.0016

		SCG		483		0.5												7		0%		348.3		39%		0.0017

		SDG&E		371		0.3												8		22%		258.3		44%		0.0018

																		9		28%

		Size Bin (Btu/h) or Category		Average Capacity (Btu/h)		Number of Products in Bin												10		20%

		< 6000		5020		23												13		3%

		6000 - 7999		6311		37												14		4%

		8000 - 10999		9025		133												15		1%

		11000 - 13999		12093		102												16		1%

		14000 - 19999		15492		74										SDG&E		6		10%

		20000 - 27999		24468		19												7		60%

		≥ 28000		28000		2												8		1%

		Casement-Only Room Air Conditioner		9000		2												10		28%

		Casement-Slider Room Air Conditioner		9429		7												14		1%

																		15		0%



		Base Case Assumptions												Base Case UEC (kWh/yr.)

		Product Class		Louvered Sides?		Size Bin (Btu/h)		Cap (Btu/h) 		CEER (Btu/Wh)				PG&E		SCE		SCG		SDG&E

		Room Air Conditioner		Yes		< 6000		5020		11				178.2		242.2		220.2		169.3

		Room Air Conditioner		Yes		6000 - 7999		6311		11				224.0		304.5		276.8		212.9

		Room Air Conditioner		Yes		8000 - 13999		10357		10.9				370.9		504.3		458.5		352.6

		Room Air Conditioner		Yes		14000 - 19999		15492		10.7				565.2		768.5		698.6		537.3

		Room Air Conditioner		Yes		20000 - 27999		24468		9.4				1016.2		1381.6		1256.0		965.9

		Room Air Conditioner		Yes		≥ 28000		28000		9				1214.6		1651.3		1501.2		1154.5

		Room Air Conditioner		No		< 6000		5020		10				196.0		266.5		242.2		186.3

		Room Air Conditioner		No		6000 - 7999		6311		10				246.4		335.0		304.5		234.2

		Room Air Conditioner		No		8000 - 10999		9025		9.6				367.0		499.0		453.6		348.9

		Room Air Conditioner		No		11000 - 13999		12093		9.5				496.9		675.7		614.2		472.4

		Room Air Conditioner		No		14000 - 19999		15492		9.3				650.3		884.2		803.8		618.2

		Room Air Conditioner		No		≥ 20000		24804		9.4				1030.2		1400.6		1273.3		979.2

		Room Air Conditioning Heat Pump		Yes		< 20000		10648		9.8				424.2		576.7		524.3		403.2

		Room Air Conditioning Heat Pump		Yes		≥ 20000		24804		9.3				1041.2		1415.7		1287.0		989.7

		Room Air Conditioning Heat Pump		No		< 14000		9433		9.3				396.0		538.4		489.4		376.4

		Room Air Conditioning Heat Pump		No		≥ 14000		17551		8.7				787.5		1070.7		973.4		748.6

		Casement-Only Room Air Conditioner		Either		NA		9000		9.5				369.8		502.8		457.1		351.6

		Casement-Slider Room Air Conditioner		Either		NA		9429		10.4				353.9		481.2		437.5		336.4



		ENERGY STAR Assumptions												ENERGY STAR UEC (kWh/yr.)

		Product Class		Louvered Sides?		Size Bin (Btu/h)		Cap (Btu/h) 		CEER (Btu/Wh)				PG&E		SCE		SCG		SDG&E

		Room Air Conditioner		Yes		< 6000		5020		12.1				162.0		220.2		200.2		154.0

		Room Air Conditioner		Yes		6000 - 7999		6311		12.1				203.6		276.8		251.7		193.5

		Room Air Conditioner		Yes		8000 - 13999		10357		12.0				336.9		458.1		416.5		320.3

		Room Air Conditioner		Yes		14000 - 19999		15492		11.8				512.5		696.9		633.5		487.2

		Room Air Conditioner		Yes		20000 - 27999		24468		10.3				927.4		1260.9		1146.3		881.5

		Room Air Conditioner		Yes		≥ 28000		28000		9.9				1104.1		1501.2		1364.8		1049.5

		Room Air Conditioner		No		< 6000		5020		11.0				178.2		242.2		220.2		169.3

		Room Air Conditioner		No		6000 - 7999		6311		11.0				224.0		304.5		276.8		212.9

		Room Air Conditioner		No		8000 - 10999		9025		10.6				332.4		451.9		410.8		315.9

		Room Air Conditioner		No		11000 - 13999		12093		10.5				449.6		611.3		555.7		427.4

		Room Air Conditioner		No		14000 - 19999		15492		10.2				592.9		806.2		732.9		563.6

		Room Air Conditioner		No		≥ 20000		24804		10.3				940.1		1278.2		1162.0		893.6

		Room Air Conditioning Heat Pump		Yes		< 20000		10648		10.8				384.9		523.3		475.8		365.9

		Room Air Conditioning Heat Pump		Yes		≥ 20000		24804		10.2				949.4		1290.8		1173.4		902.4

		Room Air Conditioning Heat Pump		No		< 14000		9433		10.2				361.0		490.9		446.3		343.2

		Room Air Conditioning Heat Pump		No		≥ 14000		17551		9.6				713.7		970.4		882.2		678.4

		Casement-Only Room Air Conditioner		Either		NA		9000		10.5				334.6		455.0		413.6		318.1

		Casement-Slider Room Air Conditioner		Either		NA		9429		11.4				322.9		439.0		399.1		306.9

		ENERGY STAR UES

		Utility		Product Class		Louvered Sides?		Size Bin (Btu/h)		Savings												Savings using DEER Split AC FLHc

										 (kWh/yr)		(kW/year)										 (kWh/yr)		% Difference		(kW/year)

		PGE		Room Air Conditioner		Yes		< 6000		16.2		0.02										14.8		9%		0.02

				Room Air Conditioner		Yes		6000 - 7999		20.4		0.02										18.6		9%		0.02

				Room Air Conditioner		Yes		8000 - 13999		34.0		0.03										31.1		9%		0.04

				Room Air Conditioner		Yes		14000 - 19999		52.7		0.05										48.1		10%		0.06

				Room Air Conditioner		Yes		20000 - 27999		88.8		0.09										81.1		9%		0.1

				Room Air Conditioner		Yes		≥ 28000		110.4		0.11										100.9		9%		0.13

				Room Air Conditioner		No		< 6000		17.8		0.02										16.3		9%		0.02

				Room Air Conditioner		No		6000 - 7999		22.4		0.02										20.5		9%		0.03

				Room Air Conditioner		No		8000 - 10999		34.6		0.03										31.6		10%		0.04

				Room Air Conditioner		No		11000 - 13999		47.3		0.05										43.2		10%		0.05

				Room Air Conditioner		No		14000 - 19999		57.4		0.06										52.4		10%		0.07

				Room Air Conditioner		No		≥ 20000		90.0		0.09										82.2		10%		0.1

				Room Air Conditioning Heat Pump		Yes		< 20000		39.3		0.04										35.9		9%		0.04

				Room Air Conditioning Heat Pump		Yes		≥ 20000		91.9		0.09										83.9		10%		0.1

				Room Air Conditioning Heat Pump		No		< 14000		34.9		0.03										31.9		10%		0.04

				Room Air Conditioning Heat Pump		No		≥ 14000		73.8		0.07										67.5		9%		0.08

				Casement-Only Room Air Conditioner		Either		NA		35.2		0.03										32.2		9%		0.04

				Casement-Slider Room Air Conditioner		Either		NA		31.0		0.03										28.4		9%		0.04

		SCE		Room Air Conditioner		Yes		< 6000		22.0		0.02

				Room Air Conditioner		Yes		6000 - 7999		27.7		0.03

				Room Air Conditioner		Yes		8000 - 13999		46.2		0.05

				Room Air Conditioner		Yes		14000 - 19999		71.6		0.07

				Room Air Conditioner		Yes		20000 - 27999		120.7		0.12

				Room Air Conditioner		Yes		≥ 28000		150.1		0.15

				Room Air Conditioner		No		< 6000		24.2		0.02

				Room Air Conditioner		No		6000 - 7999		30.5		0.03

				Room Air Conditioner		No		8000 - 10999		47.1		0.05

				Room Air Conditioner		No		11000 - 13999		64.3		0.06

				Room Air Conditioner		No		14000 - 19999		78.0		0.08

				Room Air Conditioner		No		≥ 20000		122.4		0.12

				Room Air Conditioning Heat Pump		Yes		< 20000		53.4		0.05

				Room Air Conditioning Heat Pump		Yes		≥ 20000		124.9		0.13

				Room Air Conditioning Heat Pump		No		< 14000		47.5		0.05

				Room Air Conditioning Heat Pump		No		≥ 14000		100.4		0.10

				Casement-Only Room Air Conditioner		Either		NA		47.9		0.05

				Casement-Slider Room Air Conditioner		Either		NA		42.2		0.04

		SCG		Room Air Conditioner		Yes		< 6000		20.0		0.02

				Room Air Conditioner		Yes		6000 - 7999		25.2		0.03

				Room Air Conditioner		Yes		8000 - 13999		42.0		0.04

				Room Air Conditioner		Yes		14000 - 19999		65.1		0.07

				Room Air Conditioner		Yes		20000 - 27999		109.8		0.11

				Room Air Conditioner		Yes		≥ 28000		136.5		0.14

				Room Air Conditioner		No		< 6000		22.0		0.02

				Room Air Conditioner		No		6000 - 7999		27.7		0.03

				Room Air Conditioner		No		8000 - 10999		42.8		0.04

				Room Air Conditioner		No		11000 - 13999		58.5		0.06

				Room Air Conditioner		No		14000 - 19999		70.9		0.07

				Room Air Conditioner		No		≥ 20000		111.3		0.11

				Room Air Conditioning Heat Pump		Yes		< 20000		48.5		0.05

				Room Air Conditioning Heat Pump		Yes		≥ 20000		113.6		0.11

				Room Air Conditioning Heat Pump		No		< 14000		43.2		0.04

				Room Air Conditioning Heat Pump		No		≥ 14000		91.3		0.09

				Casement-Only Room Air Conditioner		Either		NA		43.5		0.04

				Casement-Slider Room Air Conditioner		Either		NA		38.4		0.04

		SDGE		Room Air Conditioner		Yes		< 6000		15.4		0.01

				Room Air Conditioner		Yes		6000 - 7999		19.4		0.02

				Room Air Conditioner		Yes		8000 - 13999		32.3		0.03

				Room Air Conditioner		Yes		14000 - 19999		50.1		0.05

				Room Air Conditioner		Yes		20000 - 27999		84.4		0.08

				Room Air Conditioner		Yes		≥ 28000		105.0		0.10

				Room Air Conditioner		No		< 6000		16.9		0.02

				Room Air Conditioner		No		6000 - 7999		21.3		0.02

				Room Air Conditioner		No		8000 - 10999		32.9		0.03

				Room Air Conditioner		No		11000 - 13999		45.0		0.04

				Room Air Conditioner		No		14000 - 19999		54.5		0.05

				Room Air Conditioner		No		≥ 20000		85.6		0.08

				Room Air Conditioning Heat Pump		Yes		< 20000		37.3		0.03

				Room Air Conditioning Heat Pump		Yes		≥ 20000		87.3		0.08

				Room Air Conditioning Heat Pump		No		< 14000		33.2		0.03

				Room Air Conditioning Heat Pump		No		≥ 14000		70.2		0.06

				Casement-Only Room Air Conditioner		Either		NA		33.5		0.03

				Casement-Slider Room Air Conditioner		Either		NA		29.5		0.03

		ENERGY STAR +10% Assumptions												ENERGY STAR +10% UEC (kWh/yr.)

		Product Class		Louvered Sides?		Size Bin (Btu/h)		Cap (Btu/h) 		CEER (Btu/Wh)				PG&E		SCE		SCG		SDG&E

		Room Air Conditioner		Yes		< 6000		5020		13.3				147.2		200.2		182.0		140.0

		Room Air Conditioner		Yes		6000 - 7999		6311		13.3				185.1		251.7		228.8		176.0

		Room Air Conditioner		Yes		8000 - 13999		10357		13.2				306.3		416.5		378.6		291.2

		Room Air Conditioner		Yes		14000 - 19999		15492		13.0				465.9		633.5		575.9		442.9

		Room Air Conditioner		Yes		20000 - 27999		24468		11.3				843.1		1146.3		1042.1		801.4

		Room Air Conditioner		Yes		≥ 28000		28000		10.9				1003.8		1364.7		1240.7		954.1

		Room Air Conditioner		No		< 6000		5020		12.1				162.0		220.2		200.2		154.0

		Room Air Conditioner		No		6000 - 7999		6311		12.1				203.6		276.8		251.7		193.5

		Room Air Conditioner		No		8000 - 10999		9025		11.7				302.2		410.8		373.5		287.2

		Room Air Conditioner		No		11000 - 13999		12093		11.6				408.7		555.7		505.2		388.5

		Room Air Conditioner		No		14000 - 19999		15492		11.2				539.0		732.9		666.3		512.4

		Room Air Conditioner		No		≥ 20000		24804		11.3				854.7		1162.0		1056.4		812.4

		Room Air Conditioning Heat Pump		Yes		< 20000		10648		11.9				349.9		475.7		432.5		332.6

		Room Air Conditioning Heat Pump		Yes		≥ 20000		24804		11.2				863.0		1173.4		1066.8		820.4

		Room Air Conditioning Heat Pump		No		< 14000		9433		11.2				328.2		446.3		405.7		312.0

		Room Air Conditioning Heat Pump		No		≥ 14000		17551		10.6				648.8		882.1		802.0		616.7

		Casement-Only Room Air Conditioner		Either		NA		9000		11.6				304.2		413.6		376.0		289.2

		Casement-Slider Room Air Conditioner		Either		NA		9429		12.5				293.5		399.1		362.8		279.0

		ENERGY STAR +10% UES

		Utility		Product Class		Louvered Sides?		Size Bin (Btu/h)		Savings												Savings using DEER Split AC FLHc

										 (kWh/yr)		(kW/year)										 (kWh/yr)		% Difference		(kW/year)

		PGE		Room Air Conditioner		Yes		< 6000		30.9		0.03										28.3		9%		0.04

				Room Air Conditioner		Yes		6000 - 7999		38.9		0.04										35.5		9%		0.04

				Room Air Conditioner		Yes		8000 - 13999		64.6		0.06										59		10%		0.07

				Room Air Conditioner		Yes		14000 - 19999		99.3		0.10										90.7		9%		0.11

				Room Air Conditioner		Yes		20000 - 27999		173.1		0.17										158.2		9%		0.2

				Room Air Conditioner		Yes		≥ 28000		210.8		0.21										192.6		9%		0.24

				Room Air Conditioner		No		< 6000		34.0		0.03										31.1		9%		0.04

				Room Air Conditioner		No		6000 - 7999		42.8		0.04										39.1		9%		0.05

				Room Air Conditioner		No		8000 - 10999		64.8		0.06										59.2		10%		0.07

				Room Air Conditioner		No		11000 - 13999		88.2		0.09										80.6		9%		0.1

				Room Air Conditioner		No		14000 - 19999		111.3		0.11										101.7		9%		0.13

				Room Air Conditioner		No		≥ 20000		175.5		0.17										160.3		9%		0.2

				Room Air Conditioning Heat Pump		Yes		< 20000		74.3		0.07										67.9		9%		0.08

				Room Air Conditioning Heat Pump		Yes		≥ 20000		178.2		0.18										162.8		9%		0.2

				Room Air Conditioning Heat Pump		No		< 14000		67.8		0.07										61.9		9%		0.08

				Room Air Conditioning Heat Pump		No		≥ 14000		138.7		0.14										126.7		9%		0.16

				Casement-Only Room Air Conditioner		Either		NA		65.6		0.07										60		9%		0.07

				Casement-Slider Room Air Conditioner		Either		NA		60.4		0.06										55.2		9%		0.07

		SCE		Room Air Conditioner		Yes		< 6000		42.0		0.04

				Room Air Conditioner		Yes		6000 - 7999		52.9		0.05

				Room Air Conditioner		Yes		8000 - 13999		87.9		0.09

				Room Air Conditioner		Yes		14000 - 19999		135.0		0.14

				Room Air Conditioner		Yes		20000 - 27999		235.3		0.24

				Room Air Conditioner		Yes		≥ 28000		286.6		0.29

				Room Air Conditioner		No		< 6000		46.2		0.05

				Room Air Conditioner		No		6000 - 7999		58.1		0.06

				Room Air Conditioner		No		8000 - 10999		88.2		0.09

				Room Air Conditioner		No		11000 - 13999		119.9		0.12

				Room Air Conditioner		No		14000 - 19999		151.3		0.15

				Room Air Conditioner		No		≥ 20000		238.6		0.24

				Room Air Conditioning Heat Pump		Yes		< 20000		101.0		0.10

				Room Air Conditioning Heat Pump		Yes		≥ 20000		242.3		0.24

				Room Air Conditioning Heat Pump		No		< 14000		92.1		0.09

				Room Air Conditioning Heat Pump		No		≥ 14000		188.6		0.19

				Casement-Only Room Air Conditioner		Either		NA		89.2		0.09

				Casement-Slider Room Air Conditioner		Either		NA		82.1		0.08

		SCG		Room Air Conditioner		Yes		< 6000		38.2		0.04

				Room Air Conditioner		Yes		6000 - 7999		48.0		0.05

				Room Air Conditioner		Yes		8000 - 13999		79.9		0.08

				Room Air Conditioner		Yes		14000 - 19999		122.7		0.12

				Room Air Conditioner		Yes		20000 - 27999		214.0		0.21

				Room Air Conditioner		Yes		≥ 28000		260.5		0.26

				Room Air Conditioner		No		< 6000		42.0		0.04

				Room Air Conditioner		No		6000 - 7999		52.9		0.05

				Room Air Conditioner		No		8000 - 10999		80.1		0.08

				Room Air Conditioner		No		11000 - 13999		109.0		0.11

				Room Air Conditioner		No		14000 - 19999		137.6		0.14

				Room Air Conditioner		No		≥ 20000		216.9		0.22

				Room Air Conditioning Heat Pump		Yes		< 20000		91.8		0.09

				Room Air Conditioning Heat Pump		Yes		≥ 20000		220.2		0.22

				Room Air Conditioning Heat Pump		No		< 14000		83.8		0.08

				Room Air Conditioning Heat Pump		No		≥ 14000		171.5		0.17

				Casement-Only Room Air Conditioner		Either		NA		81.1		0.08

				Casement-Slider Room Air Conditioner		Either		NA		74.7		0.07

		SDGE		Room Air Conditioner		Yes		< 6000		29.4		0.03

				Room Air Conditioner		Yes		6000 - 7999		36.9		0.03

				Room Air Conditioner		Yes		8000 - 13999		61.4		0.06

				Room Air Conditioner		Yes		14000 - 19999		94.4		0.09

				Room Air Conditioner		Yes		20000 - 27999		164.5		0.15

				Room Air Conditioner		Yes		≥ 28000		200.4		0.18

				Room Air Conditioner		No		< 6000		32.3		0.03

				Room Air Conditioner		No		6000 - 7999		40.6		0.04

				Room Air Conditioner		No		8000 - 10999		61.6		0.06

				Room Air Conditioner		No		11000 - 13999		83.8		0.08

				Room Air Conditioner		No		14000 - 19999		105.8		0.10

				Room Air Conditioner		No		≥ 20000		166.8		0.15

				Room Air Conditioning Heat Pump		Yes		< 20000		70.6		0.06

				Room Air Conditioning Heat Pump		Yes		≥ 20000		169.4		0.16

				Room Air Conditioning Heat Pump		No		< 14000		64.4		0.06

				Room Air Conditioning Heat Pump		No		≥ 14000		131.9		0.12

				Casement-Only Room Air Conditioner		Either		NA		62.4		0.06

				Casement-Slider Room Air Conditioner		Either		NA		57.4		0.05





Freezers

				Freezer Calculations

		Utility		Product Class		Size Bin 		Bin Representative Size from DEER 
(AV in cu. ft.)				Base Case (Federal Standard Maximum)								Basic Tier Measure Case (ENERGY STAR Maximum)								Advanced Tier Measure Case (ENERGY STAR Maximum -5%)								Average Sizes Based on ENERGY STAR QPL				Basic Tier UES for Average Size on QPL   		Difference from DEER				Basic Tier UES for Representative Size  						Difference from DEER				Advanced Tier UES for Representative Size  						Difference from DEER				Basic Tier UES from DEER 						Advanced Tier UES Scaled from DEER 

												Equations for Maximum Energy Use (kWh/yr)		UEC for Average Size on QPL (kWh/year)		UEC for Representative Size (kWh/year)				Equations for Maximum Energy Use (kWh/yr)		UEC for Average Size on QPL (kWh/year)		UEC for Representative Size (kWh/year)				Equations for Maximum Energy Use (kWh/yr)		UEC for Average Size on QPL 
(kWh/year)		UEC for Representative Size (kWh/year)														Without Interactive Effects		With Interactive Effects								Without Interactive Effects		With Interactive Effects

						(cu. ft.)						Based on AV (cu. ft.)								Based on AV (cu. ft.)								Based on AV (cu. ft.)								AV (cu. ft.)				(kWh/year)						(kWh/year)		(kWh/year)		(therm/year)						(kWh/year)		(kWh/year)		(therm/year)						(kWh/year)		(therm/year)		(kW)		(kWh/year)		(therm/year)		(kW)

		PG&E		8. Upright freezers with manual defrost.		< 13		11				5.57AV + 193.7		NA		255.0				5.01AV + 174.3 		NA		229.4				4.76AV + 165.6 		NA		217.9				No qualifying models				NA		NA				25.6		26.1		-0.6		18%				37.0		37.8		-0.889		18%				22.1		-0.650		0.00398		32.0		-0.943		0.00577

						13 - 16		14.5						277.3		274.5						249.5		246.9						237.0		234.6				15				27.8		17%				27.5		28.1		-0.7		18%				39.9		40.7		-0.957		18%				23.8		-0.699		0.00428		34.5		-1.014		0.00621

						> 16		18						292.8		294.0						263.5		264.5						250.3		251.3				17.8				29.4		15%				29.5		30.1		-0.7		18%				42.7		43.6		-1.025		18%				25.5		-0.750		0.00459		37.0		-1.088		0.00666

				9. Upright freezers with automatic defrost without an automatic icemaker. 		< 13		11				8.62AV + 228.3		NA		323.1				7.76AV + 205.5 		NA		290.9				7.37AV + 195.2		NA		276.3				No qualifying models				NA		NA				32.3		32.9		-0.8		18%				46.8		47.7		-1.123		18%				28.0		-0.824		0.00505		40.6		-1.195		0.00732

						13 - 16		14.5						351.6		353.3						315.2		318.0						299.4		302.1				14.3				36.4		19%				35.3		36.0		-0.8		18%				51.2		52.2		-1.228		18%				30.6		-0.900		0.00552		44.4		-1.305		0.00800

						> 16		18						481.7		383.5						431.0		345.2						409.4		327.9				29.4				50.7		53%				38.3		39.0		-0.9		18%				55.5		56.6		-1.333		18%				33.2		-0.977		0.00598		48.1		-1.417		0.00867

				9I. Upright freezers with automatic defrost with an automatic icemaker. 		< 13		12.9				8.62AV + 312.3		NA		423.5				7.76AV + 289.5 		NA		389.6				7.76AV + 289.5 		NA		289.5				No qualifying models				NA		NA				33.9				-0.8		-100%				134.0				-3.216		-100%				28.0						40.6		0.000		0.000

						13 - 16		14.5						NA		437.3						NA		402.0						NA		289.5				No qualifying models				NA		NA				35.3				-0.8		-100%				147.8				-3.547		-100%				30.6						44.4		0.000		0.000

						> 16		16						NA		450.2						NA		413.7						NA		289.5				No qualifying models				NA		NA				36.6				-0.9		-100%				160.7				-3.857		-100%				33.2						48.1		0.000		0.000

				9-BI. Built-In Upright freezers with automatic defrost without an automatic icemaker.		< 13		12.9				9.86AV + 260.9		NA		388.1				8.87AV + 234.8 		NA		349.2				8.87AV + 234.8 		NA		234.8				No qualifying models				NA		NA				38.9				-0.9		-100%				153.3				-3.679		-100%				28.0						40.6		0.000		0.000

						13 - 16		14.5						NA		403.9						NA		363.4						NA		234.8				No qualifying models				NA		NA				40.5				-1.0		-100%				169.1				-4.058		-100%				30.6						44.4		0.000		0.000

						> 16		16						NA		418.7						NA		376.7						NA		234.8				No qualifying models				NA		NA				41.9				-1.0		-100%				183.9				-4.413		-100%				33.2						48.1		0.000		0.000

				9I-BI. Built-in upright freezers with automatic defrost with an automatic icemaker.		< 13						9.86AV + 344.9		NA						8.87AV + 318.8 		NA						8.87AV + 318.8 		NA						No qualifying models				NA		NA								0		ERROR:#DIV/0!								0.000		ERROR:#DIV/0!										0		0.000		0.000

						13 - 16								NA								NA								NA						No qualifying models				NA		NA								0										0.000		ERROR:#DIV/0!										0		0.000		0.000

						> 16								NA								NA								NA						No qualifying models				NA		NA								0										0.000		ERROR:#DIV/0!										0		0.000		0.000

				10. Chest freezers and all other freezers except compact freezers.		< 13		11				7.29AV + 107.8		NA		188.0				6.56AV + 97.0 		NA		169.2				6.23AV + 92.2 		NA		160.7				No qualifying models				NA		NA				18.8		19.2		-0.5		18%				27.3		27.8		-0.655		18%				16.3		-0.480		0.00294		23.6		-0.696		0.00426

						13 - 16		14.5						212.0		213.5						190.8		192.1						181.3		182.5				14.3				21.2		14%				21.4		21.8		-0.5		17%				31.0		31.6		-0.744		17%				18.6		-0.546		0.00334		27.0		-0.792		0.00484

						> 16		18						257.2		239.0						231.5		215.1						219.9		204.3				20.5				25.8		24%				23.9		24.4		-0.6		18%				34.7		35.4		-0.833		18%				20.7		-0.610		0.00373		30.0		-0.885		0.00541

				10A. Chest freezers with automatic defrost.		< 13		11				10.24AV + 148.1		NA		260.7				9.22AV + 133.3 		NA		234.7				8.76AV + 126.6 		NA		223.0				No qualifying models				NA		NA				26.0		26.5		-0.6		17%				37.8		38.5		-0.906		18%				22.6		-0.666		0.00408		32.8		-0.966		0.00592

						13 - 16		14.5						NA		296.6						NA		267.0						NA		253.6				No qualifying models				NA		NA				29.6		30.2		-0.7		17%				42.9		43.8		-1.031		17%				25.8		-0.758		0.00464		37.4		-1.099		0.00673

						> 16		18						NA		332.4						NA		299.3						NA		284.3				No qualifying models				NA		NA				33.2		33.8		-0.8		17%				48.1		49.1		-1.155		18%				28.8		-0.847		0.00519		41.8		-1.228		0.00753

		SCG		8. Upright freezers with manual defrost.		< 13																																																												24.3		-0.530		0.00448		35.2		-0.769		0.00650

						13 - 16																																																												26.1		-0.569		0.00481		37.8		-0.825		0.00697

						> 16																																																												28.0		-0.611		0.00516		40.6		-0.886		0.00748

				9. Upright freezers with automatic defrost without an automatic icemaker. 		< 13																																																												30.8		-0.671		0.00567		44.7		-0.973		0.00822

						13 - 16																																																												33.6		-0.733		0.00620		48.7		-1.063		0.00899

						> 16																																																												36.5		-0.795		0.00673		52.9		-1.153		0.00976

				10. Chest freezers and all other freezers except compact freezers.		< 13										5.3																																																		17.9		-0.390		0.00330		26.0		-0.566		0.00479

						13 - 16																																																												20.4		-0.444		0.00376		29.6		-0.644		0.00545

						> 16																																																												22.8		-0.496		0.00420		33.1		-0.719		0.00609

				10A. Chest freezers with automatic defrost.		< 13																																																												24.9		-0.542		0.00458		36.1		-0.786		0.00664

						13 - 16																																																												28.3		-0.617		0.00522		41.0		-0.895		0.00757

						> 16																																																												31.6		-0.689		0.00583		45.8		-0.999		0.00845

		SCE		8. Upright freezers with manual defrost.		< 13																																																												24.4		-0.528		0.00462		35.4		-0.766		0.00670

						13 - 16																																																												26.2		-0.567		0.00497		38.0		-0.822		0.00721

						> 16																																																												28.1		-0.609		0.00533		40.7		-0.883		0.00773

				9. Upright freezers with automatic defrost without an automatic icemaker. 		< 13																																																												30.9		-0.669		0.00586		44.8		-0.970		0.00850

						13 - 16																																																												33.8		-0.731		0.00640		49.0		-1.060		0.00928

						> 16																																																												36.6		-0.793		0.00694		53.1		-1.150		0.01006

				10. Chest freezers and all other freezers except compact freezers.		< 13																																																												18.0		-0.389		0.00341		26.1		-0.564		0.00494

						13 - 16																																																												20.5		-0.443		0.00388		29.7		-0.642		0.00563

						> 16																																																												22.9		-0.495		0.00433		33.2		-0.718		0.00628

				10A. Chest freezers with automatic defrost.		< 13																																																												25.0		-0.540		0.00473		36.3		-0.783		0.00686

						13 - 16																																																												28.4		-0.615		0.00539		41.2		-0.892		0.00782

						> 16																																																												31.8		-0.687		0.00602		46.1		-0.996		0.00873

		SDG&E		8. Upright freezers with manual defrost.		< 13																																																												23.3		-0.491		0.00401		33.8		-0.712		0.00581

						13 - 16																																																												25.0		-0.528		0.00431		36.3		-0.766		0.00625

						> 16																																																												26.8		-0.566		0.00462		38.9		-0.821		0.00670

				9. Upright freezers with automatic defrost without an automatic icemaker. 		< 13																																																												29.5		-0.622		0.00508		42.8		-0.902		0.00737

						13 - 16																																																												32.2		-0.680		0.00555		46.7		-0.986		0.00805

						> 16																																																												35.0		-0.738		0.00602		50.8		-1.070		0.00873

				10. Chest freezers and all other freezers except compact freezers.		< 13																																																												17.2		-0.362		0.00296		24.9		-0.525		0.00429

						13 - 16																																																												19.5		-0.412		0.00337		28.3		-0.597		0.00489

						> 16																																																												21.8		-0.460		0.00376		31.6		-0.667		0.00545

				10A. Chest freezers with automatic defrost.		< 13																																																												23.8		-0.503		0.00411		34.5		-0.729		0.00596

						13 - 16																																																												27.1		-0.572		0.00467		39.3		-0.829		0.00677

						> 16																																																												30.3		-0.639		0.00522		43.9		-0.927		0.00757





Interactive Effects

		Lighting Measures Energy Impacts and HVAC Interactive Effects

		based on DEER2011 and DEER2014 READI output for the normalized lighting measures impacts



		IOU: PGE, SCE, SDGE						Building Vintage: Existing						Occupancy Sensor Scenario: No OS

		Climate Zone: IOU Territory						Lighting Type: CFL						DEER Version: 2014



		Building Type: Res

				HVAC Interactive Effects Factors

				kWh/kWh		kW/kW		therm/kWh

		PG&E		1.02		1.35		-0.02

		SCE		1.07		1.38		-0.02

		SCG		1.07		1.38		-0.02

		SDG&E		1.03		1.28		-0.02
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UEC = unit energy consumption in kWh

Pa = power draw in active mode in watts

Ta = number of hours per year spent in active mode

P| = power draw in idle mode in watts|

Ti = number of hours per year spent in idle mode

Ps = power draw in sleep mode in watts

Ts = number of hours per year spent in sleep mode

1000 = conversion factor to change from watt-hours to kilowatt-hours.
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where
UEC = unit energy consumption in kWh
Pa = power draw in active mode in watts
Ta = number of hours per year spent in active mode
P\ = power draw in idle mode in watts
T\ = number of hours per year spent in idle mode
Cap = capacity of air cleaner in CADR
Eff = efficiency of air cleaner in CADR/W
1000 = conversion factor to change from watt-hours to kilowatt-hours.
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Where

nit energy consumption in kWh

pacity of air conditioner in Btu/h

ELH = full load cooling hours

n = efficiency in combined EER

1000 = conversion factor to change from watt-hours to kilowatt-hours.
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2016 15,029                 48,925                 50,125                 104,107                50,519                 74,220                 33,935                 35,320                 66,457                 53,827                 99,686                 80,741                

2017 15,667                 51,001                 52,519                 109,079                51,159                 75,160                 34,364                 35,767                 67,299                 54,508                 100,948                81,763                

2018 16,320                 53,126                 54,969                 114,168                51,810                 76,116                 34,802                 36,222                 68,155                 55,202                 102,232                82,803                

2019 16,987                 55,299                 57,476                 119,375                52,472                 77,089                 35,246                 36,685                 69,026                 55,908                 103,539                83,862                

2020 17,671                 57,524                 60,042                 124,705                53,146                 78,079                 35,699                 37,156                 69,913                 56,626                 104,870                84,939                

2021 18,364                 59,781                 62,650                 130,121                53,816                 79,063                 36,149                 37,625                 70,794                 57,340                 106,191                86,009                

2022 19,072                 62,087                 65,313                 135,653                54,494                 80,059                 36,605                 38,099                 71,686                 58,062                 107,529                87,093                

2023 19,796                 64,441                 68,034                 141,303                55,181                 81,068                 37,066                 38,579                 72,589                 58,794                 108,884                88,190                

2024 20,534                 66,844                 70,813                 147,075                55,876                 82,090                 37,533                 39,065                 73,504                 59,534                 110,256                89,302                

2025 21,288                 69,298                 73,651                 152,970                56,580                 83,124                 38,006                 39,557                 74,430                 60,285                 111,645                90,427                

2026 22,057                 71,803                 76,549                 158,989                57,293                 84,171                 38,485                 40,056                 75,368                 61,044                 113,052                91,566                

2027 22,843                 74,360                 79,509                 165,137                58,015                 85,232                 38,970                 40,560                 76,317                 61,813                 114,476                92,720                

2028 23,645                 76,971                 82,531                 171,414                58,746                 86,306                 39,461                 41,071                 77,279                 62,592                 115,919                93,888                

2029 24,463                 79,635                 85,617                 177,822                59,486                 87,393                 39,958                 41,589                 78,253                 63,381                 117,379                95,071                

2030 25,298                 82,354                 88,767                 184,366                60,236                 88,494                 40,461                 42,113                 79,239                 64,179                 118,858                96,269                

Gas Clothes Dryers

Air Cleaners Sound Bars Room Air Conditioners Freezers Electric Clothes Dryers
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Parameter  Description  Source of Information for Updating   

N t =  Market share at time  t  Recorded market share based on actual sales of  program - qualified and non - program - qualified  models   from  R PP sales   database ; NPD and AHAM  data  

p=  Coefficient of innovation ( i.e.,   external influence)  Reviews of relevant literature  

q=  Coefficient of imitati on ( i.e.,  internal  influence)  Reviews of relevant literature  

  M=  Total potential ratio of sales of  energy - efficient products to total  sales  Most current saturation studies, estimates of  retailer market share, and household forecast  

P 0 =  Ratio of price for   energy - efficient  product to price for standard  product at time 0  Most current incremental data available from Web   Harvester  

e=  Coefficient of sensitivity (elasticity)  for price term  Reviews of relevant literature  

r=  Assumed annual change in P  Calculatio ns based on most current Web   Harvester   data  

A 0 =  Ratio of advertising expenditure  with the program to without the  program at time 0  Results of theory - driven evaluation (e.g.,   i nterviews with merchandisers for each  participating retailer )  

f=  Coefficient of   sensitivity (elasticity)  for advertising  Reviews of relevant literature  

v=  Assumed annual change in A  Results of theory - driven evaluation (e.g.,  i nterviews  with merchandisers for each  participating  retailer   and reviews of sales data )  

B 0 =  Ratio of energy - efficient assortment  with the program to without the  program at time 0  Results of theory - driven evaluation (e.g., s helf   surveys and interviews with merchandisers for  each participating  retailer and reviews of sales  data)  

g=  Coefficient of sensitivity (el asticity)  for assortment  Reviews of relevant literature  

 


