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Executive Summary

The objectives of this market assessment are to provide information to the sponsors (Connecticut Light & Power and United Illuminating) regarding the status of the room air conditioner (RAC) market in Connecticut, especially the market for ENERGY STAR-qualified models.  The evaluation draws upon secondary sources, particularly previous research conducted in Massachusetts, as well as primary research tasks including:

· Depth interviews with retailers and HVAC distributors

· Analyses of the RAC market structure and market size in Connecticut  

· Estimates of sales penetration and saturation of ENERGY STAR RACs in Connecticut

· Projections of future penetration of ENERGY STAR RACs

Market Characterization

· The Room Air Conditioner (RAC) market in Connecticut is both large and diverse.  An estimated 87,343 RAC units were sold in Connecticut in 2004
 through an estimated 677 retail stores, including home centers, appliance stores, mass merchants, drug stores, and grocery stores.  

· Central Air Conditioner (CAC) saturation has increased, while RAC saturation has remained stable.  In the CL&P service territory, CAC saturation has increased from 10% in 1987 to 32% in 2005 while RAC saturation has remained between 45% and 48%.  In the UI service territory, CAC saturation has increased from 19% in 1993 to 43% in 2005 while RAC saturation has ranged from 51% to 57% (Figure ES.1).  The growth in the penetration of CAC is mainly due to the fact that nearly all new homes built since the late 1960s have CAC systems.
  Single-family detached homes built since 1969 comprise 31% of the current housing stock in Connecticut, and those built since 1989 account for eight percent of the current housing stock.  However, interviews with distributors make clear that a small portion of the growth in CAC saturation is due to retrofitting existing homes with CAC.  

Figure ES.1: Saturation of CAC and RAC in the UI and CL&P territories
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· ENERGY STAR RAC Sales Penetration in Connecticut has increased but may stabilize.  ENERGY STAR RAC sales penetration
 in Connecticut has increased from an estimated 16% in 1999 to 49% in 2004 (Figure ES.2).  Projections by three experts indicate that penetration will remain about 50% through 2010 assuming no change to the efficiency standard defining ENERGY STAR.
  In the event that efficiency standards become more stringent in 2009, penetration is predicted to drop to 25% and then increase to 33% in 2010.
  One major factor influencing this trend is the introduction by offshore manufacturers of inexpensive low-end, non-ENERGY STAR-qualified RAC models that are sold by discount retailers who traditionally have not sold RACs. 

Figure ES.2: Combined Projections of ENERGY STAR-qualified 

RAC Sales Penetration in Connecticut, 

With and Without a Revision to ENERGY STAR Specification
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· Saturation of ENERGY STAR RACs in homes has increased and is expected to continue this trend.  Saturation has increased from an estimated 16% in 1999 to 30% in 2004, and, based on expert projections, is expected to increase to 40% in 2010 assuming no change to the efficiency standard defining ENERGY STAR specification (Figure ES.3).
  If an ENERGY STAR specification increase does occur in 2009, the saturation is predicted to increase only to 36% in 2010.  

Figure ES.3: Projections of ENERGY STAR-qualified 

RAC Saturation in Connecticut, 

With and Without a Revision to ENERGY STAR Specification
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Supply-Side Analysis

· Inexpensive low-end models have forced traditional RAC retailers to alter their strategy. The introduction of low-end RAC models made by offshore manufacturers that are carried largely by discount and other non-appliance retailers has forced more traditional appliance retailers to emphasize more expensive RAC units and specialty models.
  The traditional retailers will continue to carry a few low-end models in order to compete but will attempt to “sell up” customers.  Some retailers we interviewed think the low-end models are of the same quality as other models, while others believe the low-end models are lower quality.

· Low-end models are less likely to be ENERGY STAR qualified. Most retailers believe that a smaller proportion of low-end RAC models are ENERGY STAR-qualified, although there was no consensus on the actual percentage.  

· ENERGY STAR Units cost $10-$40 more than comparable standard models.  The results of two different studies together suggest that ENERGY STAR units cost between $10 and $40 more than comparable standard models.  More specifically, the retailers we interviewed indicate that ENERGY STAR units cost $10-$20 more than comparable standard models.  However, a regression analysis conducted in 2004 in Massachusetts found that an ENERGY STAR label adds $39 to the cost of a RAC unit.

· The majority of RAC models displayed on independent appliance dealers’ sales floors are ENERGY STAR-qualified. These retailers estimate that 60%-90% of the RAC models on display are ENERGY STAR qualified.  This range includes the estimate developed by APT indicating that approximately 66% of the models on appliance dealers’ sales floors in Connecticut in 2004 were ENERGY STAR qualified.  However, this estimate represents verbal estimates by independent appliance dealers only, and does not include national retailers, discount retailers, or others; our estimate for ENERGY STAR RAC market share for Connecticut as a whole is 49%.

· The majority of RACs sold by independent appliance dealers are ENERGY STAR qualified.  These retailers estimate that 65%-90% of the RAC models sold are ENERGY STAR qualified, a range that exceeds not only the estimates of penetration developed by NMR for this study (49% including all types of retailers) but also those reported by D&R International for national chain stores.  Two respondents expect that sales of ENERGY STAR models will substantially decline next year in the absence of rebates.  Most would prefer to see the rebates return.

· ENERGY STAR rebates influence the ordering of RACs for some appliance retailers.  Two large, multi-location retailers report that ENERGY STAR rebates influence their ordering plans; the lack of rebates will lead to fewer ENERGY STAR-qualified models ordered for next year.  However, four smaller retailers expect that their ordering of ENERGY STAR models will remain stable, even in the absence of rebates.

· Lack of ENERGY STAR rebates may affect sales of ENERGY STAR models for some appliance retailers. Two large, multi-location retailers believe that the lack of rebates for ENERGY STAR models will be the major factor impacting sales of ENERGY STAR units in the coming year.  However, the other four respondents (smaller retailers) didn’t expect any major changes that would affect sales of ENERGY STAR models. 

CAC Systems

· The demand for CAC systems in existing homes has increased.  Both distributors we interviewed have seen increased demand over the past five years for CAC installations in existing homes that previously did not have CAC; both expect this trend to continue over the next five years.  The major factor driving this trend is that air-conditioning is now considered a necessity by many customers, rather than a luxury.  As one respondent said, “people go from air-conditioned office to air-conditioned car, so they want it in their home.”  In addition, one distributor thought that customers now have more disposable income and therefore can more easily afford CAC.  One distributor estimates that the installation of CAC into homes that previously did not have CAC comprises about 5% of the overall CAC business; the remainder of the installations occur in newly built homes or in homes that are upgrading their current CAC systems.  

· The demand for CAC systems in existing homes is expected to grow. Both distributors anticipate that CAC installations in existing homes will increase over the next five years as people expect to be comfortable in their homes and seek to increase the value of their real estate.  Other factors driving this trend include the fact that CAC could be perceived as a “status symbol,” as well as the growing concern over asthma, allergies, and other air-born pollutants that leads to a desire for purified air.  One respondent believes that the air conditioning industry overall (i.e., both CAC and RAC) is “almost recession-proof” as people have a basic need to be comfortable.  This suggests that, in the event of rising energy prices, customers will still demand air-conditioning.

· Several events may trigger a CAC installation in an existing home.  Several events may trigger a customer to install CAC into an existing home, including planned renovations or additions, the purchase of a home without CAC after living in a home with CAC, and a heat wave.  The distributors did not indicate, however, the percentage of such installations due to each of the stated catalysts.  Most CAC systems installed in existing homes are replacing multiple RAC units, rather than just one unit.  

· Cost is the primary obstacle to installing CAC in existing homes. The primary obstacle preventing homeowners from installing CAC is cost, as systems begin at $10,000-$15,000.  Both distributors believe that CAC can be installed in almost any home.

· The demand for ENERGY STAR CAC systems has increased.  Both distributors have seen the demand for ENERGY STAR-qualified CAC increase over the past five years; one expects this trend to continue while the other believes it is dependent on rebates.

Program Analysis

· Past ENERGY STAR programs have boosted sales.  Most retailers believe that the ENERGY STAR program has had a significant impact on the sales of ENERGY STAR models, particularly when rebates are offered.

· Perceptions of the Appliance Retirement Program (ARP) appear to be negative.  The single retailer who was familiar with the ARP, which distributed rebates for RAC to some participants, had a negative view of the program.  He thought that paying $25 was too much for $100 models and that most of the units turned in had not been actively used.

· The volume of ENERGY STAR RAC incentives has fluctuated widely.  Over the past few years, the quantity of ENERGY STAR RAC incentives has fluctuated due to funding cuts in 2003 and the introduction of the negotiated cooperative promotion (NCP) program in 2005.  More specifically, 13,508 units were rebated in 2002, while only 2,542 were rebated in 2003.  In 2004, when both in-store rebates and those tied to the ARP were available, a total of 17,225 units were rebated.  However, just 496 units were rebated through August of 2005, a year in which no in-store rebates were offered and turn-in events were discontinued in the middle of the year.  

· A few key retailers dominate the market. During the four-year period from 2002 to 2005, Sears accounted for 31% of incentives paid for RAC, Bernie’s for 25%, Home Depot for 14%, and Lowe’s for 11%.  Survey data from appliance buyers in Massachusetts show Sears accounting for 26% of all RAC sales—whether ENERGY STAR or standard and in the presence or absence of a rebate—Home Depot 19%, Best Buy 10%, Wal-Mart 11%, Lowe’s 5%, and warehouse stores (BJs, Sam’s) 4%.

· Incentives represented a substantial portion of ENERGY STAR RAC sales in 2004.  In 2004, the program provided incentives for 40% of the estimated 42,798 ENERGY STAR units that were sold in Connecticut.  

· The energy savings assumptions seem reasonable.  The review of energy savings assumptions indicates that the sponsors’ assumptions of 500 annual hours of use and a thirteen year life for RAC are reasonable.  These assumptions should apply to both standard and ENERGY STAR models. 

Review of Other RAC Programs
Programs that promote RAC have recently been operated in approximately fifteen states by a range of sponsors including government agencies, investor-owned utilities, municipal utilities, and energy-efficiency organizations.  While one sponsor offers an exception on sales tax and another a bill credit, most of the programs promote RAC by offering a purchase incentive of between $25 and $50.  Some programs use a sliding scale that changes with the size, price, and efficiency of the model, while others pay a flat amount for all qualified units.  Other sponsors—including CL&P and UI—pay incentives to customers who surrender an older, less efficient RAC.  Finally, some programs—again including the sponsors of this study—have focused their program activity on retailers, either through negotiated cooperative promotions or through actual incentives paid to retailer to reach a certain penetration level.

Conclusions & Recommendations

Our research indicates that penetration of ENERGY STAR RAC sales in Connecticut has rapidly increased from 14% in 2001 to 49% in 2004; the specification for ENERGY STAR qualification has remained at 10% above the federal efficiency standard during this entire period.  The six retailers interviewed for this study also report increased sales of ENERGY STAR models, which they now place at 65%-90% of all RAC sales.  As noted, the estimate reported by the retailers exceeds the overall estimate of 49% developed by NMR in large part because most managed independent appliance stores that are typically more committed than other retailers in selling the higher-cost ENERGY STAR models.

The six retailers interviewed also believe that programs in Connecticut have had a significant influence on sales of ENERGY STAR models.  This is supported by the fact that an estimated 40% of ENERGY STAR models sold during 2004 received incentives.  Several retailers indicate that the lack of incentives will result in reduced sales of ENERGY STAR models, though several others believe that sales will remain stable in the absence of incentives.  This suggests that the lack of incentives will impact some retailers, but not all, likely leading to an overall moderate effect on sales.

While ENERGY STAR sales penetration has increased dramatically over the past several years, experts predict that sales penetration will remain relatively stable over the next five years, mostly due to the impact of inexpensive foreign models flooding the market.  Another factor that may substantially impact sales penetration is an upgrade to the ENERGY STAR specification from 10% to 20% above the federal efficiency standard, which one of the experts believes is likely to occur in 2009.  The integrated forecast, which combines all three experts’ projections, indicates that ENERGY STAR sales penetration will remain steady at about 50%, unless a specification change occurs, which will result in a substantial, though likely temporary, decline in 2009, due to the fewer numbers of models available that would meet the new standard.  Penetration would begin to climb back to its current levels when manufacturers make a greater number of qualified models available.

Collectively, these findings suggest that some type of program should be considered in order to promote continued market progress toward higher efficiency RACs.  However, two factors should serve to support the market for ENERGY STAR-qualified RACs in the absence of program intervention: the first is ENERGY STAR advertising by manufacturers and national retailers (such as Sears, Home Depot, and Lowe’s) and the second is spillover from ENERGY STAR incentives for clothes washers as well as, to a lesser extent, compact fluorescent products.  

In light of the evidence presented above, the following recommendations are suggested.

· Consider implementing a sliding-scale incentive or NCP program.  As pointed out by one retailer, a $25 rebate is a substantial incentive on a $100 model and not cost-effective regarding energy savings for smaller-sized units.  By utilizing a sliding-scale incentive, sponsors could offer either no incentive or a $10 incentive for less expensive or smaller models and $25 or higher incentives for larger-sized models.  As they have in the past, the sponsors could continue to allow the use of rebates for all qualified purchases no matter the store at which the item was purchased.  Therefore, ENERGY STAR purchases made at discount and warehouse stores could be rebated, perhaps leading such stores to increase their inventory of ENERGY STAR RAC and other products.  At first glance it might appear that such an approach would encourage consumers to purchase larger models; however, a $25 incentive on a $500 12,000-Btu unit would still make the total cost $475—and not likely to sway someone who was considering a 5,000-Btu unit costing $125. 

· Consider a program that would provide incentives directly to retailers for attaining established sales levels of ENERGY STAR models.  In lieu of a customer-focused incentive program, this approach would provide incentives to retailers to sell ENERGY STAR.  In addition, as part of participation, the retailers should be required to submit the market share data that is essential in tracking market progress.  Because several national retailers already provide such data to D&R, they would not be required also to submit data to the Sponsors, but obtaining this information from regional chains, independent retailers, and other national retailers would provide valuable information.  NYSERDA currently utilizes an approach similar to this recommendation.

· If incentives are eliminated, consider reintroducing them when and if a new ENERGY STAR specification takes effect in 2009.  Incentives for ENERGY STAR models have been successful in the past in increasing penetration, and the new specification would dramatically reduce penetration in the absence of program intervention.

· Continue to monitor the effect of inexpensive foreign models on ENERGY STAR market share.  Experts disagree on the likely effects of these foreign models.  We would assume that ENERGY STAR market share would continue to be high among traditional appliance dealers, so a simple way to assess the issue (albeit incompletely) would be to count ENERGY STAR and non-ENERGY STAR models available each year in the late spring in discount and warehouse stores.  If the proportion of available ENERGY STAR models is low, then some intervention—such as stocking incentives for retailers, including discount and warehouse stores—may be warranted.

Introduction

The objectives of this market assessment are to provide information to the sponsors (Connecticut Light & Power and United Illuminating) regarding the status of the room air conditioner (RAC) market in Connecticut, particularly that for ENERGY STAR qualified models.  While a substantial amount of information was gathered from secondary sources, particularly drawing from previous research conducted in Massachusetts, primary research tasks conducted for this project include interviews with retailers and HVAC distributors and analyses of market structure and market size in Connecticut.  Interviews were conducted in November and December of 2005. In addition, estimates were developed of the sales penetration and saturation of ENERGY STAR RACs in Connecticut.  Finally, a team of three experts reviewed these estimates and provided projections of future penetration.  The objectives, methods, and data sources for the research tasks are shown in Table 1.1 below.  

Table 1.1: Research Objectives, Methods, and Data Sources

	Objective
	Methods/Issues
	Data Sources
	Elements

	Estimate the size of the RAC market in Connecticut and discuss key trends
	Develop estimates from existing databases
	AHAM shipment data, % of AHAM shipments covered by D&R
, MA MPER

	Total RAC shipments to CT; volume and market share at venues selling RAC

	Quantify past and current market share (penetration) levels, and project future levels, for ENERGY STAR RAC
	Triangulate estimates from existing and primary sources
	D&R penetration data
, APT Inventory data, store calls and visits by NMR team prior to proposal submission; store visits, MA MPER 
	ENERGY STAR penetration, total market share

	Quantify past and current saturation levels, and project future levels, for ENERGY STAR RAC
	Estimate past and current penetration from existing and primary sources; interviews to project future
	NU and UI appliance saturation studies; annual penetration estimates developed by the team; interviews with experts in field to project future
	Overall RAC saturation level; annual penetration of RAC; households purchasing RAC annually; average number or RAC per household

	Quantify difference in sales price between ENERGY STAR and non-ENERGY STAR units of comparable size and equipped with comparable features


	Review existing literature


	MA 2004 MPER
	Study of incremental pricing of RAC

	Identify and describe any differences in quality between ENERGY STAR and non-ENERGY STAR units of comparable size and equipped with comparable features
	Conduct interviews
	Retailers (including those in non-appliance type stores such as discount, warehouse, hardware, grocery, and drug stores)
	Ask if greater number of returns on cheaper units, if they perceive any quality differences

	Describe the structure of RAC industry. Identify the quantity and type of channels, outlets, and market actors.  Develop flow chart(s) of industry.
	Conduct interviews and review existing literature
	Retailers, buying groups, and manufacturers; web-based searches for number of outlets; MA MPER; Evaluation of CT ARP (if available)
	Type of retail stores selling RAC, range of RAC models sold, including ENERGY STAR; number of likely outlets in CT selling RAC

	Describe retailers’ ordering and stocking practices (seasonal variations, prices, sizes, SEER/EER, models, and quantities for both ENERGY STAR- and non-ENERGY STAR, RAC
	Conduct interviews; review existing literature
	Retailers; MA MPER
	When orders for RAC are placed, including mid-season orders; factors considered when placing order; sizes, features, quantities, etc., of both ENERGY STAR and non-ENERGY STAR units ordered; price differences in pre-cooling, cooling, and post-cooling seasons  

	Confirm or refute that there has been an increase in availability of low-priced non-ENERGY STAR RAC units. 
	Conduct interviews 
	Retailers, buying groups, and manufacturers
	Determine if manufacturers producing more low-end and/or inexpensive models, and if retailers/buying groups are ordering and selling them.  Compare to changes in availability of ENERGY STAR models

	Determine the market effect of increase of low-priced, non-ENERGY STAR RAC units 
	Conduct interviews, secondary data sources
	Retailers, buying groups
	Determine numerical sales of ENERGY STAR v. non-ENERGY STAR units; identify differences in demand for both types of products by price, features, and types of sales venues

	Determine whether consumers are purchasing a greater number of units per household and using them as a substitute for whole-house CAC systems
	Conduct interviews; secondary data sources
	Retailers; HVAC distributors; RECS
	Identify if customers are typically purchasing more than one RAC or if customers indicate that they are buying additional units to ones they already have at home

	Estimate the market share / penetration of RAC relative to CAC


	Conduct interviews, secondary data sources
	HVAC distributors; Residential Energy Consumption Survey (RECS); CT rebate database for ENERGY STAR-qualified RAC and CAC
	Installations of CAC in existing homes that did not previously have; installations in new homes.  

	If the contractor conducts interviews with RAC manufacturers, endeavor to elicit a forecast of their plans for upcoming years
	Conduct interviews
	Manufacturers; note that we expect manufacturers to be reluctant to share this information
	R&D plans for ENERGY STAR and non ENERGY STAR units; forecasts for production and demand for each type

	Describe how Connecticut’s housing stock influences the RAC market. Describe the characteristic house and residents using RAC.
	Conduct interviews
	HVAC distributors
	Installations of CAC in existing homes that did not previously have; installations in new homes. 

	Determine if energy efficiency ratings (EER) are accurate measures of efficiency for RAC use in the CT climate.  If not, determine if consumption is likely to be higher or lower than estimated. 
	Secondary literature review
	Manufacturer or other studies of RAC energy use by climate; ENERGY STAR RAC savings calculators;
 note that we expect this information to be difficult to secure
	Estimated hours of usage and overall RAC energy usage in CT’s climate zones.

	Describe RAC savings assumptions used by other efficiency programs nationwide.
	Secondary literature review; web-based review
	Possible studies available from CEE, ACEEE, regional efficiency organizations, and/or program sponsors nationwide
	Factors used to develop estimates of energy savings attributable to ENERGY STAR RAC purchases


Market Characterization

In this section we present information regarding RAC supply and demand in order to provide an overview of the RAC market.  This information is derived from the Energy Information Administration’s Residential Energy Consumption Survey (RECS), as well as several Residential Appliances Saturation Surveys (RASS) done for both UI and CL&P, interviews with market actors, and independent analysis.

1.1 Structure of the RAC Market

This section presents an overview of the structure of the RAC market, including characterizations of manufacturers, buying groups, and retailers and housing characteristics in Connecticut.  Figure 2.1 presents a chart displaying the two major paths how RAC units flow into the Connecticut market.

Figure 2.1: Market Structure
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Manufacturers.  Retailers in Connecticut report carrying a broad array of RAC brands including GE, Panasonic, Friedrich, Frigidaire, Amana, Sharp, Emerson, and LG.  While many of these are domestic companies, research reveals that only one still manufacturers RAC units in the U.S. (Friedrich).  All of the other brands have their units manufactured overseas, sometimes by competing manufacturers.  Many of the overseas manufacturers are from China or Korea and produce inexpensive low-end models that are less likely to qualify for the ENERGY STAR label.  These models are more likely to be sold by the discount retail outlets than traditionally have not sold RACs, as described in more detail below.

Buying groups.  The majority of independent appliance stores purchase RACs through buying groups in order to obtain the lowest prices via aggregate purchasing.  NECO serves as an umbrella organization for several buying groups located in the northeastern U.S., including Nationwide of Connecticut and Intercounty, both of which have major presences in Connecticut.  According to an analysis of program enrollment, NECO serves as the umbrella buying group for at least 38 appliance stores in Connecticut.   

Retail Stores. A total of 677 stores are estimated to sell RAC in Connecticut.  This estimate was derived from data obtained from the www.infoUSA.com website, which maintains an updated listing of businesses in the United States.  The InfoUSA database was searched for businesses in Connecticut in the retail sector (with Standard Industrial Classification [SIC] codes of between 52 and 59).  The resulting list of businesses was pared down based on the description of each six-digit SIC code group to only those that might reasonably be expected to sell RACs.  This yielded a total of 13 store types.  Because some of the store types were fairly general (e.g., retail shops) or because it was expected that only a portion of all stores within the group would actually sell RAC (e.g., pharmacies), a customized percentage was applied to each group to estimate the actual number of stores selling RAC within that group.  Customized percentages were based on our knowledge of the RAC market as well as the informal surveys conducted regarding the availability of RAC in various types of retail stores.  Table 2.1 displays the store types, their six-digit SIC code, the assumed percentages of each type actually selling RAC, and the final estimated number of stores in each store type and overall.

Table 2.1: Estimated Number of Stores Selling RAC in Connecticut

	SIC Code
	Description
	Number of Businesses
	Assumed % that sell RAC
	Estimated # that sell RAC

	5722-12
	AIR CONDITIONING ROOM UNITS-DEALERS
	1
	100%
	1

	5722-02
	APPLIANCES-HOUSEHOLD-MAJOR-DEALERS
	215
	100%
	215

	5722-07
	APPLIANCES-HOUSEHOLD-SMALL-DEALERS
	8
	100%
	8

	5411-03
	CONVENIENCE STORES
	640
	5%
	32

	5311-02
	DEPARTMENT STORES
	216
	25%
	54

	5211-36
	ENERGY CONSERVATION PRODS-RETAIL
	14
	100%
	14

	5411-05
	GROCERS-RETAIL
	883
	10%
	88

	5251-04
	HARDWARE-RETAIL
	179
	80%
	143

	5211-38
	HOME CENTERS
	31
	100%
	31

	5912-05
	PHARMACIES
	577
	10%
	58

	5211-10
	PLUMBING FIXTURES & SUPPLIES-NEW-RETAIL
	54
	5%
	3

	5722-19
	REFRIGERATORS & FREEZERS-DEALERS
	11
	50%
	6

	5311-04
	RETAIL SHOPS
	245
	10%
	25

	 
	TOTAL
	3,074
	
	677


Large national retailers have a major presence among the 677 stores selling RAC: Home Depot has 17 stores, Sears has nine stores, Best Buy has six stores, and Lowe’s has four stores.  In addition, Bernie’s, a major regional chain store, has seven stores located in Connecticut.  A large number of independent appliance stores also sell RACs as well.  Together, these retailers carry a broad array of RAC models - from the smaller, low-end units to the more expensive models loaded with features.  Many of these stores have strongly promoted ENERGY STAR RACs in the past.

In addition to the more traditional venues that sell RAC, many retailers (e.g., Wal-Mart and Target) as well as warehouse (e.g., BJs and Costco), grocery, and drug stores have begun carrying RACs in the past few years.  These stores typically stock only a handful of RAC models, emphasizing the cheaper, low-end models that customers typically seek out at such stores.  The new retailers selling RACs view them as a seasonal commodity, sold only for the convenience of their customers; they do not expect to earn substantial profit from selling RACs.

A 2004 telephone survey of RAC purchasers in Massachusetts found that 26% purchased their RAC from Sears, 19% from Home Depot, 11% from Wal-Mart, and 10% from Best Buy (Table 2.2).  Nearly one-quarter purchased from other retailers, mostly independent appliance stores.

Table 2.2: Estimated Number of Stores Selling RAC in Connecticut

	n
	159

	Sears
	26%

	Home Depot or Expo Design Center
	19%

	Wal-Mart
	11%

	Best Buy
	10%

	Lowe’s
	5%

	BJs/Sam’s/Warehouse
	4%

	Other
	24%


Saturation of RAC & CAC

This section presents a summary of the saturation of RAC and central air conditioning (CAC) in New England and Connecticut derived from RECS data and utility RASS data.

RECS Data for the U.S. and New England.  Table 2.3 displays the percentage of households in the United Stats and New England that have had CACs or RACs over the past twenty-five years, according to RECS data (http://www.eia.doe.gov/emeu/reps/appli/all_tables.html).  The percentage of households in New England with CACs has doubled from 7% in 1980 to 14% in 2001, while the percentage with RACs has also increased, albeit more slowly, from 35% to 44%.  The growth in penetration of CAC is likely due to the fact that almost all new homes include CAC.  Note that this table includes all of New England, including northern New England, which is likely to have more homes without any air conditioning than in the southern New England region, which includes Connecticut.  In the U.S. as a whole, the percentage of homes with CAC also doubled from 1980 to 2001, but from a much higher baseline of 27% to 55%.  In contrast to New England’s increase in the saturation of RAC, the percentage of homes with RAC nationwide declined from 30% to 23% over the past 25 years.  This decline almost certainly reflects the fact that housing growth nationwide is concentrated in the warmer Southern states where most existing and new homes have CAC.  In other words, the number of homes with RAC has probably increased nationwide, but this number has been dwarfed by the even greater number of homes built with CAC since the 1960s.

Table 2.3: Saturation of CAC & RAC in the U.S. and New England, RECS data

(Base = All New England households)

	Air Conditioning System
	Survey Year

	
	1980
	1981
	1982
	1984
	1987
	1990
	1993
	1997
	2001

	United States
	
	
	
	
	
	
	
	
	

	Central Air-conditioners
	27%
	27%
	28%
	30%
	34%
	39%
	44%
	47%
	55%

	Individual Room Units
	30%
	31%
	30%
	30%
	30%
	29%
	25%
	25%
	23%

	None
	43%
	42%
	42%
	40%
	36%
	32%
	32%
	28%
	23%

	New England
	
	
	
	
	
	
	
	
	

	Central Air-conditioners
	7%
	3%
	9%
	5%
	6%
	9%
	12%
	8%
	14%

	Individual Room Units
	35%
	37%
	38%
	36%
	37%
	40%
	32%
	41%
	44%

	None
	58%
	60%
	53%
	59%
	57%
	51%
	56%
	51%
	42%


*Households with both central air-conditioning and individual room units are counted only under "Central Air-conditioners."

RASS Data for CL&P and UI.  Table 2.4 displays the results of RASS surveys for CL&P between 1987 and 2005.  During that time, the percentage of households with CAC rose from 10% to 32%, while the saturation of RACs remained stable at around 45% to 48%.  Among households with RACs, the average number of units increased from 1.6 to 2.1 per household.

Table 2.4: Saturation of CAC & RAC in CL&P Service Territory

(Base = All CL&P households)

	
	1987
	1991
	2000
	2005

	CAC
	10%
	15%
	26%
	32%

	RAC
	46%
	45%
	47%
	48%

	Both
	n/a
	2%
	2%
	2%

	
	
	
	
	

	Number of RAC Units

	1
	54%
	44%
	38%
	34%

	2
	32%
	32%
	38%
	36%

	3
	10%
	13%
	15%
	19%

	4
	4%
	6%
	8%
	11%

	Average
	1.6
	1.7
	1.9
	2.1


Table 2.5 displays the CAC and RAC RASS results for the UI service territory.  Between 1993 and 2005, the percentage of households with CAC increased from 19% to 43%, while those with RACs increased slightly from 53% to 57%.  

Table 2.5: Saturation of CAC & RAC in UI Service Territory

(Base = All UI households)

	
	1993
	2001
	2005

	CAC
	19%
	35%
	43%

	RAC
	53%
	51%
	57%

	Both
	n/a
	n/a
	n/a

	
	
	
	

	Number of RAC Units

	1
	44%
	44%
	32%

	2
	35%
	32%
	37%

	3
	12%
	17%
	21%

	4
	7%
	6%
	7%

	5
	3%
	1%
	4%

	Average
	1.9
	1.9
	2.1


The three sets of saturation data appear fairly consistent, with UI having the highest saturation of both CAC and RAC.  The relatively younger age of housing stock likely explains the higher saturation of CAC in UI’s territory.  In addition, both UI’s and CL&P’s CAC and RAC saturation are higher than New England as a whole, which again would be consistent given Connecticut’s location in southern New England and relatively wealthier population.

1.2 Market Size

NMR developed an estimate of the number of RACs sold in Connecticut in 2004
 using the following data:

· Market share of sales by national chains covered in the D&R tracking databases, as measured in a random digit dial survey of appliance purchasers conducted in Massachusetts in 2004

· Volume of AHAM RAC shipments in 2004 

· The proportion of RACs shipped to D&R-covered chains

The remainder of the information needed to calculate market size was computed from these three pieces of data.  

Based on this technique, we estimate that 87,343 RAC were sold in Connecticut in 2004 (Table 2.6).  Approximately 36,684 were sold at national chains covered by D&R, while the remaining 50,569 were sold at stores not covered in the D&R tracking databases.  This includes one national home improvement store, regional chain stores, and independent retailers, as well as the discount, warehouse, and other types of stores that also sell RAC.  Although we cannot specifically account for each unit, the remaining 14,557 units not sold in Connecticut were likely stored in warehouses, shipped back to manufacturers, or were transferred from Connecticut for sale in other states. 

Table 2.6: Estimate of RAC Market Size in Connecticut, 2004

	Row
	Calculation
	Figure

	1
	Market share of sales by national chains covered by D&R (MA MPER RDD survey)a 
	42%

	2
	Proportion of AHAM shipment data represented by national chains to D&R International (2004)
	36%

	3
	AHAM shipment volume into Connecticut (2004)
	101,900

	4
	Projected volume in national chains covered by D&R (Line 2 x Line 3)
	36,684

	5
	Market share of stores not covered by D&R (100% - Line 1)
	58%

	6
	Volume in stores not covered by D&R (Line 5 ÷ Line 1 x Line 4)
	50,659

	7
	Total volume (Line 4 + Line 6)
	87,343


a The market share estimate has been adjusted to account for one store that was not currently providing data to D&R.

1.3 Sales Penetration of ENERGY STAR RACs

Our computations of overall sales penetration for ENERGY STAR RACs take into account the penetration and market share of all RAC sold in Connecticut at each of the three types of stores considered.  As summarized in Table 2.7, we gathered this information from four sources —D&R, the Massachusetts MPER, Applied Proactive Technologies (APT), and informal surveys of non-appliance/home improvement stores conducted in Massachusetts in April of 2005 and in Connecticut in July and August of 2005.  

These informal surveys are based on a convenience sample designed to identify the qualified models available in “other” types of stores selling RAC.  We based eligibility on EER rather than the presence or absence of the ENERGY STAR logo in order to correct for the potential mislabeling of non-qualified units or the lack of labeling on qualified ones.  The survey in Massachusetts was conducted in April of 2005 and included site visits to seven drug and hardware stores in the Greater Boston area, a search of www.walmart.com, and phone calls to a hardware store chain in Western Massachusetts.  The Connecticut surveys, conducted in late July and early August, included one site visit to a discount store in the Hartford area and six phone calls to warehouse, hardware, and drugstores in the Hartford, New Haven, and Bridgeport areas of the state.
  We also conducted a new search of www.walmart.com; although the search in April suggested the chain sold no qualified units on its website, in August it carried three units with the ENERGY STAR label.  Unfortunately, these surveys were taken at the very beginning and end of the cooling season, so they may not be entirely indicative of the actual availability of ENERGY STAR models at these discount, warehouse, hardware, and drug stores.  Lacking any alternative information, however, we have used these informal surveys to estimate market penetration for 2004.
  

To estimate penetration at other types of stores prior to 2004, we adjusted the penetration in 2004 (25%) by the average rate at which penetration at national chains and independent stores changed annually.  For example, the average rate of change in penetration among national chains and independent retailers was 20% between 2003 and 2004; thus, the estimate of penetration in 2003 (21%) is one-fifth less than the estimate for 2004.  

Finally, using information from the Massachusetts MPER, we assumed that the market share of all RAC sales had remained stable at each of the three stores over time.  Given the expansion of Lowe’s and Home Depot in the Northeast region and the addition of new stores into the RAC market, we recognize that this is not a realistic assumption.  However, we have no other data from which to estimate past market share, so we are left with the alternative of applying the 2004 Massachusetts data to Connecticut for all six years considered.  

Accepting these assumptions, we estimated that between 14% and 49% of RAC sold in Connecticut between 1999 and 2004 were ENERGY STAR qualified.  The percentage has largely been increasing, with a dip in 2001 being associated with changes in the ENERGY STAR standards.  Together, the market size and penetration estimates for 2004 suggest that approximately 42,800 ENERGY STAR-qualified RAC were purchased in Connecticut in 2004.

Table 2.7: Estimates of Market Penetration of ENERGY STAR RAC in CT, 

1999 to 2004

	Penetration/Share by

Store Type
	Source
	1999
	2000
	2001
	2002
	2003
	2004

	Penetration at 

National Chains
	D&R


	18%
	26%
	17%
	51%
	42%
	52%

	Market Share of Sales from National Chains
	MA MPER RDD Surveya
	61%
	61%
	61%
	61%
	61%
	61%

	Penetration at Independent/Regional Stores
	APT Stocking Inventoriesb
	23%
	29%
	12%
	27%
	57%
	66%

	Market Share of Sales Independent/Regional Stores
	MA MPER RDD Survey
	17%
	17%
	17%
	17%
	17%
	17%

	Penetration at 

“Other” Types of Stores
	NMR Informal Surveysc
	7%
	10%
	6%
	14%
	21%
	25%

	Market Share of Sales at 

“Other” Types of Stores
	MA MPER RDD Survey
	22%
	22%
	22%
	22%
	22%
	22%

	Estimate of Market Penetration
	Sum (penetration x market share for each type of store)
	16%
	23%
	14%
	39%
	40%
	49%


a, Unlike the estimate presented in Row 1 of Table 3.5, the market share estimate presented for national chains presented here has not been adjusted for the one store chain that was not providing data to D&R.  We have made this decision in order to account for market share at all types of stores (i.e., they sum to 100%).  The implication of the decision is that we must assume that penetration at this one store chain is similar to that at the other three stores that have reported data to D&R. 

b 2004 based on the percentage of RAC models on showroom floors in Connecticut that were ENERGY STAR-qualified.  1999-2003 based on the regional average percentage of RAC models on showroom floors that were qualified plus the percentage (2.27%) by which Connecticut exceeded the region in 2004.

c “Other” stores include discount, warehouse, hardware, and drug stores.  The surveys were taken in Massachusetts from April 1 through April 4, 2005, and in Connecticut from July 26 through August 2, 2005.  Of the 40 models identified at discount, warehouse, drug, and hardware stores, ten were ENERGY STAR qualified.  We accepted these counts as indicative of models available in 2004.  We then adjusted the penetration for earlier years by the average rate at which penetration changed at national chains and at independent and regional retailers.

In order to assess how penetration in Connecticut compares to that in other states with ENERGY STARA RAC programs as well as the nation, we compared the market share of ENERGY STAR RACs at national chains for Connecticut, Massachusetts, New York, and the nation using quarterly sales data provided to us by D&R International.
 (See Figure 2.2)  Market share for CT, MA, and NY closely track one another, though all three states are higher than the national market share.  The increase over time in the difference between ENERGY STAR RAC penetration in CT, MA, and NY on one hand and the nation as a whole on the other indicates that programs in these states have been effective.

Figure 2.2: ENERGY STAR Room Air Conditioner Market Penetration

 at National Chains, 1998 - 2004

(Source: D&R International) [image: image5.emf]0%
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Projections of Future ENERGY STAR Sales Penetration.  Three experts with knowledge of the RAC industry were recruited to review the methodology for calculating market size, penetration, and saturation.  One of these experts is involved in regional program design, another in regional program implementation, and the third in national program implementation.
 In order to encourage participation, $200 was offered as a donation, in their names, to a charity of their choice.  While their review of the methodology elicited requests for clarifications and comments regarding several issues, the methodology itself did not require revisions.
  These experts were also asked to provide projections of ENERGY STAR sales penetration and market share for the three store types (national, independent/regional, and other) for the years 2005 through 2010.  They were asked to consider market trends, energy prices, availability of rebates, and potential changes in ENERGY STAR specifications, as well as any other factor that might influence sales.  Below is a summary of the thought process behind each reviewer’s projections.

First Reviewer—regional program implementer.  This reviewer believes that the introduction of inexpensive low-end models produced by offshore manufacturers and sold at discount retail stores (that traditionally have not sold RACs) will substantially reduce the market share of ENERGY STAR models.  He believes that these retailers perceive RACs as a “convenience item” and thus are not concerned with quality, only low prices that will yield more sales.  In response, some appliance retailers have discontinued selling RACs (and will continue not to sell them) because they cannot compete with the low prices offered by the discount retailers. As he said “A commissioned sales person would rather try to make a 20% gross on a $2,000 TV than waste time trying to sell a consumer on a 20% gross on a $100 RAC.”  He believes that the appliance stores that do continue to sell RAC will stock some ENERGY STAR models, but not as many as in the past.

He expects that ENERGY STAR market share will erode as RAC sales shift to the discount retailers, which has already occurred to some degree over the past few years.  He believes the national chains’ commitment to ENERGY STAR will stabilize the market, as they will continue to promote ENERGY STAR-qualified RACs.

 

Second Reviewer—regional program designer.  This reviewer believes that a revision to the ENERGY STAR specification is fairly likely as the current qualification criterion generates only 10% savings over the current federal standard and approximately one-half of national sales in 2004 met or exceeded the ENERGY STAR standard. However, of the 604 currently active ENERGY STAR models, fewer than 40 models are at least 15% more efficient than the federal standard and only 11 are at least 20% more efficient, indicating that few current models would meet upgraded criteria.  Nonetheless, the reviewer believes that the implied value of the brand is being diluted and that the ENERGY STAR specification will be increased to 20% more efficient than the current federal standard, likely in 2009.  This reviewer provided projections for two scenarios: one where the specification change shifts from 10% to 20% above federal standard and one without any specification change.

In addition, the reviewer assumes that the market share of national chains will continue to increase as the number of national chain stores increases.  This will lead to a decrease in the market share of independents and regional chains, while the market share of other stores should remain constant.

Regarding the issue of offshore manufacturers flooding the market with low-end models, the reviewer believes that this trend will only impact the smaller sized units that are primarily sold at discount retailers, thus limiting its impact on overall ENERGY STAR sales.  In addition, he expects that customers will always purchase some units at appliance stores, which are more likely to push ENERGY STAR-qualified models.  Lastly, while offshore manufacturers may be less committed to ENERGY STAR, they still will produce some qualified models.  All of these factors should serve to limit the impact of the low-end models produced by offshore manufacturers.

Third reviewer—national program implementer.  This reviewer believes there will be no changes in ENERGY STAR standards before 2010, as he has not seen any pressure or action for such a change.  In addition, he believes there are very few models at 15% above federal standards, presenting another obstacle to any upgrade.  He believes that energy prices in Connecticut are already high and thus any future increases are unlikely to influence purchasing behavior.  Thus he does not expect any radical shifts and projects a slow steady growth in penetration.  

Figure 2.3 displays the ENERGY STAR Sales penetration estimates provided by the three reviewers.  Two of the experts provided fairly similar projections — ENERGY STAR penetration will steadily increase in the coming years — although they assumed a different rate of increase.  In contrast, the first reviewer believes that the introduction of the low-end models manufactured overseas will actually reduce the sales penetration of ENERGY STAR models.

Figure 2.3: Expert Reviewer Projections of ENERGY STAR-qualified 

RAC Sales Penetration in Connecticut, 

Assuming No Revision to ENERGY STAR Specification
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Overall Projections.  Even though the three reviewers arrived at different conclusions, they all took similar information into account.  For this reason, we believed it was appropriate to average the three sets of estimates together to develop two projections of trends in penetration: one assuming no ENERGY STAR specification change and one assuming a change in 2009.  Combining the three projections yields a relatively stable penetration of ENERGY STAR models, remaining at around the 49% currently estimated by NMR over the next five years  (Figure 2.4).  In the event of a revision to the ENERGY STAR specification, one reviewer expects that penetration will drop to 25% and then begin a rapid increase.

Figure 2.4: Combined Projections of ENERGY STAR-qualified 

RAC Sales Penetration in Connecticut, 

With and Without a Revision to ENERGY STAR Specification
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ENERGY STAR RAC Saturation

We also developed estimates of the saturation of ENERGY STAR-qualified RAC currently in homes in Connecticut.  We estimated that each year 6.7% of the 49% of homes in Connecticut that have RAC purchased new units.
  We then computed the cumulative saturation of ENERGY STAR-qualified RAC in these homes, as outlined in Table 2.8.  Please note that the saturation rates assume that no homes had ENERGY STAR qualified RAC prior to 1999 (likely leading to underestimates of saturation) and that no RAC have been removed from service since their purchase (perhaps leading to overestimates of saturation) 
  The estimates suggest that about 30% of the RAC currently in homes in Connecticut are ENERGY STAR-qualified.

Table 2.8: Estimates of Saturation of ENERGY STAR-qualified RAC

 in Connecticut Households

	Row
	Data
	Source
	1999
	2000
	2001
	2002
	2003
	2004

	1
	Proportion Homes with no ES RAC
	See Footnotea
	100.0%
	93.3%
	86.6%
	79.9%
	73.2%
	66.5%

	2
	Penetration
	Table 2.7
	16.4%
	23.3%
	13.8%
	38.7%
	40.0%
	48.6%

	3
	Proportion buying ENERGY STAR each year
	6.7% * Row2
	1.1%
	1.6%
	0.9%
	2.6%
	2.7%
	3.3%

	4
	Proportion buying Non ES each year
	6.7% - Row3
	5.6%
	5.1%
	5.8%
	4.1%
	4.0%
	3.4%

	5
	Saturation of ENERGY STAR
	See Footnoteb
	16.4%
	19.8%
	17.8%
	23.0%
	26.4%
	30.1%


a Assumes no homes with ENERGY STAR-qualified RAC in 1999.  The proportion in 2000 equals one minus the proportion of households buying any RAC in 1999 (.067).  Although a smaller proportion purchased ENERGY STAR-qualified units in 1999, we assume that individuals purchasing any RAC will not have replaced their units, and, therefore, are not buying another RAC during the entire time period of 1999 through 2004.  Data for subsequent years are always calculated in the same manner.  

b Final saturation for 1999 calculated by Row 2 / (Row 2 + Row 3).  Subsequent Years computed by the cumulative sum of Row 2 from 1999 to the current year divided by the cumulative sum of Rows 2 and 3 from 1999 to the current year.

Projections of ENERGY STAR Saturation.  Figure 2.5 displays the projected saturation of ENERGY STAR-qualified RACs in homes assuming the predictions of sales penetration presented in Figure 3.3.  Saturation is projected to steadily increase to 40% by 2010 assuming no change to the ENERGY STAR specifications.  In the event of a specification change, saturation peaks at 38% in 2008 then declines to 36% in 2010.

Figure 2.5: Projections of ENERGY STAR-qualified 

RAC Saturation in Connecticut, 

With and Without a Revision to ENERGY STAR Specification
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2 Market Analysis

This section discusses interviews conducted with six buyers and managers from retail stores regarding the RAC market, as well as brief discussions with two HVAC distributors regarding the installation of CAC in existing homes, a summary of housing characteristics in Connecticut, followed by a summary of previous research regarding the pricing of ENERGY STAR RACs.

2.1 Retailer Interviews

Research Plan.  Interviews were conducted with six people involved in the retail RAC market.  Interviews were initially planned with RAC buyers from a variety of store types in order to represent the breadth of the retail RAC market, though these targets proved difficult to achieve.  Thus interviews were initially targeted with a RAC buyer from one national chain (Sears, Home Depot, Lowe’s, or Best Buy)
, one regional chain (Bernie’s), one buying group representative (NECO), two discount/warehouse retailers (Wal-Mart, BJ’s, Costco, or Sam’s Club) and one drug store/hardware/other store (Walgreen’s, CVS, etc).  In all cases the corporate RAC buyer was targeted, because many of the questions pertained to ordering and stocking practices, as well as trends in sales and the overall market.  Contacts for the various stores were obtained from APT, which implements the ENERGY STAR appliance program in Connecticut.  Respondents were offered $100 in exchange for their cooperation.

Many of the interviews proved difficult to complete, particularly those with representatives from national chains who have little vested interest in the Connecticut market.  Rarely did the representatives return the phone calls, and when they were reached, most declined to be interviewed or directed the interviewer to another employee who then had to be contacted.  From the initial target list, interviews were completed with a representative from Bernie’s and the buying group, NECO.  We then focused our efforts on completing interviews with independent appliances stores in Connecticut, with whom better cooperation was anticipated and received.  Thus four interviews were conducted with managers from independent appliance stores in Connecticut.  As we discuss more below, the representatives that were interviewed provided information not only about their stores, but also about the national chains.  

NECO serves as an umbrella organization for several buying groups located in the northeastern U.S., including Nationwide of Connecticut and Intercounty.  Bernie’s is a regional chain store with seven stores located in Connecticut.  Of the four independent appliance stores interviewed, one was a small chain with three store locations, one had two locations and the remaining two respondents worked for organizations with a single store.  According to an analysis of the program database, NECO serves as the buying group for 38 stores in Connecticut.  Thus the six interviews represent a total of 52 stores in Connecticut.

All respondents were familiar with the ENERGY STAR label on appliances and their stores carried ENERGY STAR models for the four major appliances: refrigerators, clothes washers, dishwashers, and RAC.  

Purchase Channels.  All of the independent appliance stores were affiliated with a buying group, either Nationwide of Connecticut or Intercounty (both affiliated with NECO) or Mega Buying group.  These stores ordered nearly all their RACs through a buying group, although two also ordered some units directly from the manufacturers.  Both NECO and Bernie’s negotiate directly with manufacturers for RAC purchases.

According to respondents, most manufacturers sell directly to many stores, particularly the larger chains such as Lowe’s, Home Depot, Sears, etc.  In addition, manufacturers sell directly to independent retailers if they can handle at least 50 units at one time.

Ordering Practices.  Respondents report that RAC units are ordered in the November and December timeframe, and that stores begin stocking RAC units on the shelves between mid-March and mid-May, depending upon the preference of the particular retail store.  One respondent reported ordering between 250,000 and 300,000 RAC units, although this figure is expected to decline in the future due to the introduction of low-end models by overseas manufacturers from China and Korea.  Another respondent annually orders between 17,000 and 30,000 units, while the others order between 100 and 4,000 units.  

Re-ordering. Retailers report that they have to re-order RACs if there is sustained hot weather, particularly if it is unusually warm early in the season such as in May or June.  Re-ordering mostly depends on the accuracy of the advance planning.  When re-ordering occurs, typically they try to purchase the same mix of models in order to maintain a consistent store display.  However, as one respondent said “We’ll buy whatever is immediately available. If it’s hot, brand doesn’t matter, ENERGY STAR or otherwise.  At that point customers don’t care about cost, they just want to buy.” Several of the store managers reported that they order daily from their buying group warehouse in order to maintain their inventory.

At the end of the cooling season, most respondents report that they send unsold units back to the manufacturer (or buying group) as well as keep some units in their store if possible.  This depends on the policy of the manufacturer as to whether they will accept returned models or refinance the models for the following year. One store typically holds a “fire sale” to sell older units.

Model Selection.  Retailers typically order models that are likely to earn the highest profit by selecting those with the most features for a given price point.  In addition, respondents reported that past purchasing patterns and trends strongly influence the assortment of units ordered, particularly the quantity.  In terms of sizes, they typically carry a variety of sizes in order to meet the needs of different customers.  Regarding features, respondents report that remote controls, timers, and electronic controls are all popular with customers.  One store manager noted that he selects merchandise that differs from what the “big box” stores carry, including specialty units such as sleeve units for apartments and casement units.

In terms of choosing which models to display on the sales floor, respondents reported that a variety of factors influence their choice including the anticipated profit level, the number and types of features for a given price point, and availability of models from the buying group.  Other factors considered include past sales patterns, energy efficiency, unit size, brand, and noise.

Retailers reported carrying many of the major RAC brands, including the following: GE, Panasonic, Friedrich, Frigidaire, Amana, Sharp, Emerson, and LG.  They reported that the brands carried by their stores has remained stable over the past five years, although a few manufacturers have exited the market (Carrier), a few now lend their name to products manufactured by another company (Maytag), and there are some new overseas manufacturers  (e.g. LG) who have entered the market.  All of the independent appliance stores reported that the availability of models from their buying group is the major factor affecting their selection.  The larger organizations reported that the ability to make a profit determines their model selections.

Factors affecting the RAC Market and Sales.  Respondents mentioned a variety of trends impacting the RAC market, including the introduction of low-end models that has reduced prices and resulted in purchases by customers who otherwise would not have purchased RAC.  As one retailer said “Most people buying small units just care about price. If they get an air conditioner for $100, they’re happy.”

One respondent noted the dominance by a major offshore manufacturer who supplies an estimated 60% of the units and or components for the RAC market, possibly up to 75%-80% in the smaller size categories.  Others mentioned the introduction of portable units, split AC systems, and architectural windows that require new RAC designs.  In addition, two respondents mentioned energy efficiency and ENERGY STAR as major factors in the market, while others noted the availability of advanced features such as electronic controls and remote controls.

Nearly all respondents reported that sustained hot weather is the primary factor influencing sales of RACs.  As one respondent said “three nights in a row [of hot weather and] they come looking for them [RACs]”.  Another said “people won’t spend a nickel on them unless they’re sweating … and they don’t care what they spend if it’s hot and they’re uncomfortable.”  These respondents believe that the factors affecting RAC sales have not changed over time, that “human nature is human nature.”  However, two respondents noted that the declining profitability for retailers, due to the introduction of foreign low-end units and resulting change in distribution patterns, has affected sales.  As one respondent said “five years ago it cost $200 for a 5,000 BTU unit; now it costs $59.” Another respondent said, “Distribution patterns will influence RAC sales in the future. We now emphasize higher BTU units (>10,000 BTU) and carry only a few low-end smaller models in order to be competitive with other stores.  They can’t afford to sell small units. We’ll have them but we won’t push them.” 

Most respondents do not anticipate any major changes influencing RAC sales in the future, although one respondent mentioned the introduction of new RAC models for replacement window styles, such as vertical windows and sliding windows, as well as through-the-wall units for condos and apartment buildings.

Impact of Low-End Models.  All respondents believe that the introduction of lower-priced models in the market result from offshore manufacturers from China and Korea entering the RAC market and new distribution channels such as mass merchants, grocery stores, and drug stores.  These changes have forced most traditional appliance retailers to shift away from the smaller-sized, low-end market and instead focus on higher-cost products.  As one respondent said “These new retailers don’t understand RAC. They are used to small margins on foodstuffs and price the RACs that way.  We can’t compete against that and don’t want to.  We will carry a small selection of low-end models, but otherwise step them [customers] into higher-priced products.”  Another said “We carry less widely distributed brands that are more profitable in order to differentiate ourselves — they may look better, have more features, and be more comfortable.  We have the ability to convince customers to buy upgraded models, though we still compete on low-end models and we will buy more [low-end models] this year. We depended on ENERGY STAR rebates to get off of those [low-end models]; now we’ll just have to go out and buy them.”  A few respondents report that their stores emphasize service in order to differentiate themselves from stores that sell low-end models.  In addition, one respondent indicated that his store has shifted away from selling RACs; he estimates they now sell 50% of the volume they did ten years ago. 

According to respondents, most traditional manufacturers now have their RAC units produced overseas in order to compete with the international low-priced, low-end models.  As one respondent said, “…manufacturers just buy their units overseas from China and re-package and re-sell them.  It’s all the same products.”  In addition, manufacturers have utilized a variety of strategies to adjust to this trend: some have exited the RAC market while some have partnered with national chain stores.  For example, Carrier no longer manufactures RACs, Maytag has franchised its name to another manufacturer, and Frigidaire has partnered with Lowe’s and GE partnered with Wal-Mart.  According to one respondent, Friedrich is the only domestic manufacturer that still produces units in the United States.

Perceived Quality. There was a mixture of opinions regarding the quality of the low-end models. A few thought they are just as high quality as other models albeit with fewer features, while a few thought that the low-end models are “cheaply made, break more often … a lot of [repair] services won’t cover the warranty.”

ENERGY STAR Penetration. There was no consensus regarding the proportion of low-end models that are ENERGY STAR qualified, although most believe it is lower than the proportion of higher-end units that qualify.  One respondent thought 20%, another thought 50%, and a third respondent thought 70%.  However, one respondent thought that the proportion of ENERGY STAR models was fairly consistent across size ranges.

Quality and Pricing of ENERGY STAR Models. Four of the six respondents thought there was little or no difference between comparable ENERGY STAR and standard RAC models.  However, two respondents thought that ENERGY STAR models included more deluxe features such as variable speeds and remote controls. 

In terms of pricing for RACs, the average minimum price was $99 for all RAC models and $153 for ENERGY STAR models according to the six respondents.  The average maximum price was $1,300 for all models and $1,008 for ENERGY STAR models.  Two respondents noted that ENERGY STAR models typically cost $10-$20 more than comparable standard models.  See section 4.4 for more information on pricing of RACs.

Trends in Stocking and Sales of ENERGY STAR Models. The retailers interviewed report displaying an average of 20 models on the showroom floor, ranging from a minimum of five to a maximum of 30 models.  Many of these models are “multi-tagged” with labels for different sizes of the same model.  Five respondents estimated that between 60% and 90% of these units on display are ENERGY STAR qualified.  As one respondent said, “We carried an ENERGY STAR model unless there was not one available.”   All respondents thought that the percentage of ENERGY STAR models had increased over the past five years.  

According to five respondents, between 65% and 90% of all RAC units sold in their stores are ENERGY STAR qualified models.  However, only one of the six respondents thought there has been an increase since 2004 in the number of customers specifically asking for ENERGY STAR-qualified RACs.  Most thought that retailers are responsible for getting customers to buy ENERGY STAR (and promote rebates if available), although some customers do specifically ask for ENERGY STAR.  Several retailers indicated that customers ask for rebates on ENERGY STAR-qualified RAC because they had been available in the past or because they are familiar with ENERGY STAR clothes-washer rebates.

Program Influence.  Most respondents thought the utility programs have a significant impact on the sales of ENERGY STAR-qualified RACs, particularly when rebates are offered.  Several mentioned the ENERGY STAR advertising has raised awareness of both the label and energy efficiency; furthermore, they note that the ENERGY STAR rebates available for clothes washers have spilled over to boost sales of qualified RACs.  Several emphasized the importance of rebates; as represented by one respondent who said, “If the big boxes [i.e., box stores] carry 9.7 EER models, I can’t get ten cents more for 10.7 EER models without a rebate.”

Two of the six respondents reported that the utilities’ rebates for the previous summer influence their plans for the coming summer.  One respondent said that “…We take the rebate out of the cost so we’re looking at comparable units, one with $25 off and the other doesn’t [have the rebate] then I can charge $25 more or [some part of the $25] more for it. This can deliver more to the bottom line, same way with any rebate.”  However, the remaining four respondents reported that the utility rebates do not influence their purchasing plans, although two already emphasize ENERGY STAR models regardless of rebates.

2006 Ordering Plans.  Two respondents report that their ordering of ENERGY STAR RACs will decline for 2006 due to the lack of rebates in Connecticut.  As one respondent said, “…ENERGY STAR is more expensive so customers need an immediate, tangible reason to buy. You have to give us a tool to sell them.”  And another said “ENERGY STAR has been de-emphasized by utilities since there are no rebates, so now we’re reducing the assortment of ENERGY STAR units.”  The other four respondents report that they expect to see either an increase or stable ordering for ENERGY STAR models, as the trends have been toward increased availability and lower prices for ENERGY STAR models and they do not expect any alteration of that pattern.

2006 Sales Expectations. Two large, multi-location retailers believe that sales of ENERGY STAR-qualified RACs will decline substantially next year due to the absence of rebates.  One retailer expects sales to drop from over 90% this year to less than 50% next year due to the lack of rebates.  He says “manufacturers won’t offer me as many ENERGY STAR RACs.  They’d rather sell low-end models.” Another said “Customers are looking to save money … the ability to save money via ENERGY STAR is small; saving $10/year isn’t worth it. But if we offer a $25 rebate then there’s an immediate, tangible benefit.”  Note that this research did not include any consumer surveys to assess perceived savings.

Two large, multi-location retailers believe that the lack of rebates for ENERGY STAR models will be the major factor impacting sales of ENERGY STAR units in the coming year.  One respondent said “Lack of support from utilities for ENERGY STAR models [results in a] decline in ENERGY STAR products. It all comes down to heat and humidity, in terms of selling RAC—otherwise it’s pretty straightforward.”  Another said, “Lack of rebates affects sales and is a big deal. If it’s hot then customers will buy RAC.”  The four smaller retailers didn’t expect any major changes that would affect sales of ENERGY STAR models. As one said “Prices remain stable or decline a little bit, over time there’ll be more ENERGY STAR models available.” 

Most respondents would like to see the return of some type of consumer rebate for ENERGY STAR-qualified RACs, and two respondents reiterated their expectation that ENERGY STAR sales will decline.  As one respondent said, “If the utilities want ENERGY STAR to succeed, they need to subsidize it.  Neither the consumer nor the dealer is going to do this out of the goodness of their heart.”  Another said “The lack of ENERGY STAR rebates is a serious issue;.   the market will go backwards regarding the number of ENERGY STAR models sold in this state.  There’s no incentive for me to buy them.”  Several also mentioned that the ENERGY STAR programs have helped their businesses over the past several years.

Knowledge of the Appliance Retirement Program.  The Appliance Retirement Program (ARP) is operated by the sponsors in order to retire older, less efficient RACs as well as other appliances.  Rebates for ENERGY STAR qualified RACs were handed out to ARP participants who took part in turn-in events.  For this reason, respondents were asked about their knowledge of and experience with the program.  One respondent was very familiar with the RAC turn-in and rebate portion of the ARP program and thus scored a five (“In-depth knowledge”) on a five-point scale in terms of program knowledge.  One respondent had nothing in his database regarding any RAC programs for Connecticut and thus was scored a zero (“No knowledge at all”).  Two of the store managers had a good understanding of the RAC-related aspects of the ARP program and received a four (“Working knowledge”) and two knew only that there previously had been ENERGY STAR rebates available for RACs and were scored a two (“Bare knowledge”).  

The respondent who was most familiar with the ARP program said: “[The program] should have made them [the customers] buy one [RAC] in order to get the money. It’s a big service just to take it off their hands.  [The program] gave them money to stop using something they already weren’t using. Not successful from a retail perspective.”  He further elaborated that “the program is a failure.  It rewards people for doing the wrong thing [getting rid of their junk]. [It provides] the same $25 rebate regardless of BTU size, which is too high for small units which have little energy savings … $25 on 5,000 BTU was way too much for energy savings, especially in New England with only a couple hundred hours of use.  [The program] should pay more for units that are larger than 10,000 BTU.”  In addition he said: “The ARP program was a bad plan and didn’t [achieve the] return on investment (ROI). We told them it was a bad plan. They should have provided sliding-scale rebates and then had a chance to achieve ROI.  They had a bad plan and executed it very well.”  One other respondent who was somewhat familiar with the ARP program thought it would be better if there were consumer rebates available at the time of sale.

Turn-In Promotions. Of the six respondents, two were familiar with the ARP turn-in program on their own and two more were familiar after hearing a description of the program.  Only one organization had participated in turn-in promotions; they hosted two or three events during 2005.  However, he felt that the events were “… not effective in boosting sales since people turned in their junk.  Maybe in the first year or two people bought [replacement units] on the spot.  I’ve seen 30-year old units, so they [customers] don’t replace them, they just take the check.”  

In spite of this criticism of the turn-in events, this respondent rated the influence of the rebates as a nine on a scale of 1 (no effect at all) to 10 (drastically strong effect).  As he said “nobody sold more ENERGY STAR units then we did.”  Even before 2005, the program still had a huge impact (8 or 9 out of 10) as “ENERGY STAR rebates are always a big inducement. $25 is a lot for a $100 purchase.”

2.2 Distributor Interviews

Interviews were conducted with two HVAC distributors located in Connecticut. The objective of these interviews was to ascertain their opinions regarding the installation of central air-conditioning systems in existing homes that previously did not have CAC.
  HVAC distributors were identified from the Heating, Air-Conditioning, and Refrigeration Distributors International (HARDI) website at www.nhraw.org and were offered $100 in exchange for their cooperation.

Past Trends.  Both distributors felt that, over the past five years, demand has increased for installing CAC in homes that previously did not have CAC.  One respondent estimated that this accounts for approximately 5% of all CAC sales.  This has occurred because air-conditioning has shifted from being a luxury to a perceived “necessity.”  As one respondent said, “people go from air-conditioned office to air-conditioned car, so they want it in their home.”  In addition, one distributor thought that customers now have more disposable income and therefore can more easily afford CAC.  

Both distributors also thought that the demand for ENERGY STAR-qualified CAC in existing homes has increased over the past few years.  They attributed this rise to the general increase in awareness of ENERGY STAR, which has spilled over from appliances to CAC.  One respondent said that utility-sponsored ENERGY STAR rebates have “helped drive ENERGY STAR systems … makes that decision a lot easier.”  In addition, one respondent noted that electricity costs have risen as well.

Motivations.  Distributors thought that most customers previously had one or more RACs installed in their home prior to having CAC installed; otherwise they are not likely candidates for upgrading to CAC.  There are several reasons for installing CAC, including improving comfort and increasing home value.  One respondent thought that most customers install CAC when doing major renovations or putting an addition onto their home or if moving from a home with CAC to one without it, but he could not provide estimates of the frequency that each type of situation occurred.  The other respondent thought that an early heat spell will often generate calls regarding CAC; customers were likely considering it beforehand and the heat spell provided an impetus.  Another factor may be that customers’ RACs are just not keeping them comfortable, are noisy or a hassle to handle, or that multiple units require replacement.

Obstacles. The cost of installing an entry-level CAC system was estimated to be approximately $10,000 to $15,000, which presents the primary obstacle to installing CAC.  Both respondents thought that it was possible to install CAC systems in almost any home through the use of ductless split systems in homes without ductwork or where installing ductwork is an obstacle.  As one respondent said, “every home we feel can be air-conditioned one way or another.”

Future Trends.  Both distributors anticipate that CAC installations in existing homes will increase over the next five years as people expect to be comfortable in their homes and seek to increase the value of their real estate.  Other factors driving this trend include the fact that CAC could be perceived as a “status symbol” as well as the growing concern over asthma, allergies, and other air-born pollutants that leads to a desire for purified air.  One respondent believes that the AC industry is “almost recession-proof” as people have a basic need to be comfortable. This suggests that, in the event of rising energy prices, customers will still demand air-conditioning.

Both respondents also mentioned the upcoming shift in the federal energy efficiency standard for residential CAC systems, which increases from 10 SEER to 13 SEER in January of 2006.  In addition, ENERGY STAR standards are undergoing a concurrent shift from 13 SEER to 14 SEER in April of 2006.  Both thought that this change will increase the incremental cost of ENERGY STAR models, which was estimated to currently be $1,000-$1,200 for a typical three-ton unit.  One respondent believes that the demand for ENERGY STAR-qualified CAC is very dependent on the existence of rebates.

Beyond energy efficiency, one respondent thought the benefits of ENERGY STAR models include a better warranty, lower maintenance costs, and quieter operation as manufacturers tend to add many small upgrades to the ENERGY STAR models.

2.3 Housing Characteristics

The sponsors asked NMR to describe the existing housing stock in Connecticut in order to assess how it may affect the saturation and future installation of CAC systems.  While the distributor interviews made clear that CAC systems can be installed in nearly any home, it is also likely true that it is easier to install systems in some existing homes than in others.  Table 3.1 summarizes information from the 2004 American Community Survey (http://factfinder.census.gov) regarding the housing stock in Connecticut and the nation as a whole as it relates to the presence of CAC and the ease of its installation in existing homes.  

Just over 60% of homes in Connecticut and the US are singe-family detached units and about 70% are owner-occupied.  Single-family, owner-occupied homes are most likely to have CAC systems installed.  The similarity in the type and tenure of homes between the state and the nation does not put Connecticut at a disadvantage for CAC installation.  Furthermore, homes in Connecticut are generally of a similar or slightly greater size compared to the rest of the nation. 

Other factors, though, will serve to make CAC installations in existing housing more difficult and, therefore, more expensive.  First, Connecticut homes are slightly larger than those throughout the nation.  Larger homes need larger sized systems and more ductwork (if installed); both factors that could increase the cost of installation.  Furthermore, homes in Connecticut are much older than those across the nation.  In addition, Connecticut residents are much more likely to heat with oil.  Given their age, it is likely that most of the Connecticut homes heated with oil rely on radiators or forced hot water, which are not ducted, rather than the more recently introduced hydro-air systems, which are ducted.  Although CAC can be installed in homes that lack ducts, it will typically be more expensive to do so.  In contrast, the installation of CAC in homes with ductwork already installed is relatively easier, and likely less costly.  

The housing characteristics presented in Table 3.1 suggest that installation of CAC in owner-occupied existing homes in Connecticut, both single-family and potentially multi-family, will probably cost more than installing a system in other parts of the country.  Yet, the larger size and value of homes and the relatively high income of many Connecticut residents may provide them with the home equity and/or disposable income to make the switch to CAC, despite its potentially high cost.  

Table 3.1: Housing Characteristics in Connecticut and the U.S.

	Characteristic
	Connecticut
	United States

	Population of Occupied Housing Units
	1,329,950
	109,902,090

	Type of House
	
	

	Detached Single Family
	61%
	63%

	Attached Single Family Home
	6%
	6%

	2-4 apartments
	17%
	8%

	5+apartments
	16%
	17%

	Other
	1%
	7%

	Tenure 
	
	

	Own
	70%
	67%

	Rent
	30%
	33%

	Square Footage
	
	

	Less than 1,500
	27%
	29%

	1,500-2,099
	38%
	41%

	2,100-2,699
	25%
	21%

	2,700 or more
	11%
	8%

	Age of Homes
	
	

	Median
	44
	33

	Home Heating Fuel
	
	

	Oil or Kerosene
	50%
	8%

	Natural Gas
	30%
	51%

	Electricity
	15%
	32%


Historical data from the decennial Census of Population and Housing also helps us understand the patterns of current CAC installation in homes in Connecticut.
 (Table 3.2)  Since 1969, CAC have been installed in most newly built homes in the nation, including those homes built in more moderate climates like that of Connecticut.
  As the Census data show, more single-family, detached homes have been built nationally since 1969—and even since 1989—than have been built in Connecticut during the same time period.  Both nationally and in Connecticut, these homes are more likely to have CAC already installed than are homes built prior to 1969.  Therefore, these data are consistent with the conclusion that new construction in part underlies the overall increase in CAC saturation in Connecticut.  However, new homes cannot entirely explain CAC saturation; instead a much smaller but not unsubstantial proportion of installations must be occurring in homes that did not previously have CAC systems installed.  

Table 3.2: Percentage of Current Single-Family, Detached Housing Stock Constructed After Each Year

	
	Connecticut
	United States

	1969
	31%
	36%

	1979
	18%
	23%

	1989
	8%
	14%


ENERGY STAR RAC Incremental Pricing

This section summarizes the results of research conducted in Massachusetts during 2004 regarding the pricing of RACs.  Table 3.3 shows prices for ENERGY STAR and non-ENERGY STAR-qualified RAC by size range.  In the over 12,000 BTU/hr range, ENERGY STAR models are less expensive than non-ENERGY STAR models, possibly because ENERGY STAR models in this range tend to be smaller than non-ENERGY STAR models (note the difference in Avg. BTU/Hr).  In the other size ranges, ENERGY STAR models are all more costly than non-ENERGY STAR models. 

Table 3.3: Room Air Conditioner Prices by Size Range

	BTU Range
	Standard
	ENERGY STAR
	Differences

	
	Number of Unique Models
	Avg. BTU/Hr
	POP* Price
	Number of Unique Models
	Avg. BTU/Hr
	POP* Price
	Number of Unique Models
	Avg. BTU/Hr
	POP Price

	May, 2004

	< 7,000
	44
	5,420
	$154.05
	70
	5,659
	$179.45
	26
	239
	$25.40

	7,000-8,000
	16
	7,916
	$254.80
	37
	7,928
	$274.52
	21
	12
	$19.73

	8,001-10,000
	24
	9,792
	$293.39
	38
	9,646
	$323.90
	14
	-146
	$30.52

	10,001-12,000
	14
	11,750
	$356.63
	19
	11,682
	$381.48
	5
	-68
	$24.85

	>12,000
	16
	19,744
	$510.27
	27
	14,679
	$378.72
	11
	-5,065
	-$131.56

	August, 2004

	< 7,000
	33
	5,351
	$134.94
	51
	5,536
	$170.65
	18
	185
	$35.71

	7,000-8,000
	14
	8,000
	$223.71
	35
	7,980
	$266.33
	21
	-20
	$42.62

	8,001-10,000
	11
	10,000
	$314.79
	25
	9,829
	$330.52
	14
	-171
	$15.73

	10,001-12,000
	10
	11,970
	$307.29
	14
	11,736
	$414.89
	4
	-234
	$107.61**

	>12,000
	6
	21,700
	$499.83
	22
	14,426
	$366.82
	16
	-7,274
	-$133.00


* POP stands for Point-of-Purchase.

** The substantial change in incremental price in the 8,001 – 12,000 BTU range between May ($25) and August ($108) is likely an artifact of small sample sizes and the change in the specific models that were available.  The regression analysis discussed below took this into account by controlling for individual product features.

Regression Analysis.  In order to further assess the price differences between ENERGY STAR models and standard models available, we performed a regression analysis on the room air conditioner data.  One of the objectives of this task was to determine the marginal dollar value contributed by an ENERGY STAR label toward the price of a RAC unit.  

The dependent variable in the regression model was the pre-rebate price of the RAC unit, and the independent variables considered initially were unit size, store type, brand, ENERGY STAR status, EER, extra features, quarter of the year, and two interaction variables.  Unit size was denoted by the MBTU/h value.  For store type, two dummy variables (where 0 equals “No” and 1 equals “Yes”) were created to indicate whether the unit was available at Sears.com, another national chain store (Best Buy, Lowe’s, Home Depot), or an independent or regional chain store.  For brand, seven dummy variables were developed to indicate whether the unit was produced by one of the seven largest brands (Frigidaire, Friedrich, GE, Kenmore, Panasonic, Sharp, and Whirlpool) or another brand.  The presence of an ENERGY STAR label, additional features such as remote control and heating capability, and quarter (second quarter as 1, third quarter as 0) were also represented with dummy variables.  Two interaction variables were also created.

Several variables were excluded from the analysis due to high correlations with other independent variables: these included two of the store type variables (Sears, Independent)—which were both highly correlated with the Kenmore brand—as well as EER and the ENERGY STAR-size interaction variable—which were both highly correlated with ENERGY STAR.  The quarter variable and the ENERGY STAR-quarter interaction variable were also correlated; therefore different regression models were tested with each of these variables included or excluded in order to determine the optimal combination of independent variables in predicting the price of a RAC unit.  

The final regression model was developed by utilizing a stepwise regression approach, which selects variables based on their contribution to the explanatory power of the model.  At each step the model adds the variable with the greatest addition to the statistical significance of the model, until none meet the selection criteria.
  Based on a total of 517 RAC records, the final model indicates that the following variables are statistically significant in explaining variations in price: unit size, ENERGY STAR status, quarter, one of the store type variables, and three of the brand variables.  The adjusted R-squared for the final regression model was 0.670, indicating that the model explains 67.0% of the variance in prices.  Table 3.4 displays the number of degrees of freedom, the adjusted R-squared, and the F statistic for the final regression model as well as the unstandardized variable coefficients, their associated standard errors, the standardized coefficients, and their associated t-statistics.  

Table 3.4: Summary of Final Regression Model

	Number of Degrees of Freedom
	516

	Adjusted R-squared
	0.670

	F statistic
	132.126

	 Variables
	Unstandardized Coefficients
	Standardized Coefficients
	T

	
	B
	Std. Error
	Beta
	

	(Constant)
	34.253**
	11.837
	
	2.89

	MBTU/h
	22.865**
	0.778
	0.757
	29.37

	ENERGY STAR
	39.150**
	10.872
	0.143
	3.60

	Chain Store (non-Sears)
	-74.723**
	11.900
	-0.167
	-6.28

	Second Quarter
	16.404
	11.844
	0.065
	1.39

	Kenmore (Brand)
	-24.514**
	7.735
	-0.089
	-3.17

	Friedrich (Brand)
	116.188**
	13.071
	0.233
	8.89

	Whirlpool (Brand)
	-30.388*
	12.714
	-0.063
	-2.39

	ENERGY STAR – Quarter Interaction
	-1.161
	14.105
	-0.005
	-0.08


*Statistically significant at the 95% confidence level; **Statistically significant at the 99% confidence level.

In all of the regression models tested, the value of the unstandardized coefficient for the MBTU/h variable was very consistent - between 22 and 23 - meaning that the price increases by $22 to $23 for every thousand BTUs of capacity.  In the final regression model, the coefficient for ENERGY STAR is estimated to be 39, implying that an ENERGY STAR label adds approximately $39 to the price of an RAC unit.  In addition, models available in the second quarter are estimated to cost roughly $16 more than similar models available in the third quarter, meaning that retailers tend to lower their prices late in the season.  

3 Program Analysis

In this section, we analyze program incentive data regarding RACs
 and provide a brief review of the energy savings assumptions utilized by the sponsors.

3.1 ENERGY STAR-Qualified RAC Incentive Data

Table 4.1 displays the number of ENERGY STAR RAC incentives processed in the CL&P and UI territories between 2002 and September of 2005.  A total of 33,771 incentives were processed, with over 40% processed in 2002 and 50% in 2004; a much smaller volume was processed in 2003 and through August of 2005.  In 2003, the rebate program was suspended when funding was unexpectedly made unavailable.  In 2005, the sponsors decided to discontinue in-store rebate programs in favor of negotiated cooperative promotions; furthermore, the RAC turn-in events were discontinued mid-way through the year because they were found not to be cost effective.  The proportion of units from UI has remained in the 20%-25% range over the past few years, with the only exception being 2005, when fewer than 500 units were processed through August.

The 17,225 incentives issued in 2004 represent 40% of the estimated 42,798 ENERGY STAR units that were sold in Connecticut.  In 2002 and 2003, the program incentives represented 40% and 7% of all ENERGY STAR units sold, respectively.
Table 4.1: Number of ENERGY STAR RAC Incentives by Utility & Year

	Utility
	2002
	2003
	2004
	2005*
	Total

	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	UI
	2,497
	18%
	623
	25%
	4,118
	24%
	238
	48%
	7,476
	22%

	CL&P
	11,011
	82%
	1,919
	75%
	13,107
	76%
	258
	52%
	26,295
	78%

	Total
	13,508
	100%
	2,542
	100%
	17,225
	100%
	496
	100%
	33,771
	100%

	% Total
	40%
	
	8%
	
	50%
	
	
	1%
	
	100%




* Through August

Over one-half of the ENERGY STAR RACs processed were smaller units of less than 7,000 BTUs (Table 4.2).  Another 22% ranged from 7,000-9,000 BTUs, with the remainder larger than 9,000.  These proportions have remained relatively stable over the past several years.

Table 4.2: Number of ENERGY STAR RAC Incentives by BTU Size & Year

	BTU Size
	2002
	2003
	2004
	2005*
	Total

	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	5,000-6,999
	8,283
	61%
	1,224
	48%
	9,969
	58%
	235
	47%
	19,711
	58%

	7,000-8,999
	3,404
	25%
	513
	20%
	3,301
	19%
	156
	31%
	7,374
	22%

	9,000-10,999
	345
	3%
	197
	8%
	1,039
	6%
	48
	10%
	1,629
	5%

	11,000-12,999
	859
	6%
	241
	9%
	1,437
	8%
	39
	8%
	2,576
	8%

	13,000-14,999
	97
	1%
	171
	7%
	735
	4%
	6
	1%
	1,009
	3%

	15,000+
	520
	4%
	196
	8%
	744
	4%
	12
	2%
	1,472
	4%

	Total
	13,508
	
	2,542
	
	17,225
	
	496
	
	33,771
	100%




* Through August

Table 4.3 displays the number of stores where qualified units were purchased.  Over 35% of units were purchased at Sears, followed by 25% at Bernie’s, 14% at Home Depot, and 11% at Lowe’s.  In 2002, Sears accounted for nearly one-half of units incentivized compared to 20% in 2004.  Bernie’s has represented between 24% and 36% of incentives over the past several years, most likely because of its participation in turn-in events and negotiated cooperative promotions (NCPs).  

Table 4.3: Number of ENERGY STAR RAC Incentives by Store & Year

	
	2002
	2003
	2004
	2005*
	Total

	Store
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	BJs
	1
	0%
	9
	0%
	120
	1%
	5
	1%
	135
	0%

	Bernie’s
	3,327
	25%
	924
	36%
	4,123
	24%
	33
	7%
	8,407
	25%

	Best Buy
	248
	2%
	24
	1%
	541
	3%
	4
	1%
	817
	2%

	Costco
	32
	0%
	38
	1%
	535
	3%
	22
	4%
	627
	2%

	County
	180
	1%
	81
	3%
	569
	3%
	4
	1%
	834
	2%

	Hallocks
	327
	2%
	13
	1%
	71
	0%
	0
	0%
	411
	1%

	Home Depot
	1,003
	7%
	281
	11%
	3,279
	19%
	108
	22%
	4,671
	14%

	Lowe’s
	637
	5%
	23
	1%
	2,727
	16%
	268
	54%
	3,655
	11%

	Sears
	6,381
	47%
	644
	25%
	3,456
	20%
	18
	4%
	10,499
	31%

	Other
	1,299
	10%
	503
	20%
	1,794
	10%
	34
	7%
	3,630
	11%

	PC Richards
	5
	0%
	0
	0%
	4
	0%
	0
	0%
	9
	0%

	Wal-Mart
	68
	1%
	2
	0%
	6
	0%
	0
	0%
	76
	0%

	Total
	13,508
	
	2,542
	
	17,225
	
	496
	
	33,771
	100%




* Through August

Table 4.4 displays the number of incentives processed through the stores in each utility service territory.  Sears, an historically strong ENERGY STAR partner and a top seller of not only qualified RAC but also clothes washers, refrigerators, and dishwashers, represents about one-third of incentives in both the CL&P and UI territories.
  Bernie’s, another strong regional ENERGY STAR partner represents a greater share of incentives in the CL&P territory.

Table 4.4: Number of ENERGY STAR RAC Incentives by Store & Utility, 

2002 through 2005*

	
	CL&P
	UI
	Total

	Store
	No.
	%
	No.
	%
	No.
	%

	BJs
	77
	0%
	58
	1%
	135
	0%

	Bernie’s
	7,445
	28%
	962
	13%
	8,407
	25%

	Best Buy
	600
	2%
	217
	3%
	817
	2%

	Costco
	208
	1%
	419
	6%
	627
	2%

	County
	813
	3%
	21
	0%
	834
	2%

	Hallocks
	85
	0%
	326
	4%
	411
	1%

	Home Depot
	3,335
	13%
	1,336
	18%
	4,671
	14%

	Lowe’s
	2,484
	9%
	1,171
	16%
	3,655
	11%

	Sears
	8,125
	31%
	2,374
	32%
	10,499
	31%

	Other
	3079
	12%
	551
	7%
	3,630
	11%

	PC Richards
	6
	0%
	3
	0%
	9
	0%

	Wal-Mart
	38
	0%
	38
	1%
	76
	0%

	Total
	26,295
	
	7,476
	
	33,771
	100%




* Through August

Nearly 80% of all accounts that participated in the program received just one rebate, while 17% received two, 4% received three, and a handful received more than three (Table 4.5).  Without conducting a participant survey or interview, we are uncertain why some people received so many rebates, although some may have been buying for rental properties that they own.

Table 4.5: Number of ENERGY STAR RAC Incentives by Account & Utility, 

2002 through 2005*

	Number
	CL&P
	UI
	Total

	
	No.
	%
	No.
	%
	No.
	%

	1
	16,112
	78%
	4,636
	78%
	20,748
	78%

	2
	3,487
	17%
	1,027
	17%
	4,514
	17%

	3
	915
	4%
	238
	4%
	1,153
	4%

	4
	74
	0%
	13
	0%
	87
	0%

	5
	18
	0%
	0
	0%
	18
	0%

	6
	4
	0%
	2
	0%
	6
	0%

	8
	0
	0%
	1
	0%
	1
	0%

	9
	1
	0%
	0
	0%
	1
	0%

	13
	1
	0%
	0
	0%
	1
	0%

	14
	1
	0%
	0
	0%
	1
	0%

	18
	1
	0%
	0
	0%
	1
	0%

	Total
	20,614
	
	5,917
	
	26,531
	100%




* Through August

EER Ratings.  NMR identified 910 rebated units that had energy efficiency ratings (EER) that fell below the ENERGY STAR qualification for the particular size of the unit.  This represents just under 3% of the 33,771 units tracked by EFI from 2000 through 2005.  NMR assumes that at least some of these units were actually qualified for the ENERGY STAR, and some of the invalid values represent data entry errors; thus NMR does not believe this level of error poses a concern for the sponsors.  Therefore, when analyzing data on unit size and efficiency, we included all units that had an EER of at least 10 for units of 5,000 to 19,999 BTUs, although the minimum criterion EER for ENERGY STAR is 10.7 (10.8 for units between 8,000 and 13,999 BTUs).  For those units of 20,000 or more BTUs, we included those units that had an EER of 9.0 or above; the ENERGY STAR minimum is 9.4 for these larger units.  A total of 206 units still fell below the cutoff points of 9.0 or 10.0, but 33,563 or over 99% of all units remained in the analyses.  

The average size of the 33,563 units was 7,543 BTUs with a median of 6,000 BTUs (Table 4.6).  Sizes ranged from 5,000 BTUs to 25,000 BTUs.  The average EER was 10.8, with a median of 11.0.  The minimum was 9.0 EER and the maximum was 12.0 EER.    

Table 4.6: Descriptive Statistics for Size and EER 

	
	BTU
	EER

	N
	33,563
	33,563

	Mean
	7,543
	10.8

	Median
	6,000
	11.0

	Min
	5,000
	9.0

	Max
	25,000
	12.0


We then grouped units into size ranges based on the categories for which ENERGY STAR has established similar qualification criteria (Table 4.7).  Most customers purchase the smaller RAC units (i.e., those less than 8,000 BTUs).  Furthermore, except the largest units, which have lower efficiency criteria, there is not a great deal of difference in the efficiency of units purchased.  

Table 4.7: Descriptive Statistics for EER by Grouped Unit Size

	
	N
	Mean
	Median
	Minimum
	Maximum

	Overall
	33,563
	10.8
	11.0
	9.0
	12.0

	LT 8,000
	21,793
	11.0
	11.0
	10.0
	12.0

	8,000 through 13,999
	9,803
	10.9
	11.0
	10.0
	12.0

	14,000 through 19,999
	1,618
	10.9
	11.0
	10.7
	12.0

	20,000 and higher
	349
	9.3
	9.0
	9.0
	12.0


3.2 Review of Energy Savings Assumptions

In reviewing assumptions about energy savings attributable to the purchase of ENERGY STAR-qualified RACs, all sources we reviewed (ENERGY STAR, Federal Energy Management Program [FEMP], and the Connecticut sponsors) use the same equation for annual savings:

Energy Savings = Annual hours used × BTU/h Rating × (1 ÷ Federal Standard SEER – 1 ÷ Actual SEER) ÷ 1000W/kW

The sources differ, however, in the number of hours they assume a RAC is used annually and in the estimated life of RAC.  The sponsors of the Connecticut ENERGY STAR-qualified RAC program assume that a unit is used 500 hours annually.  Table 4.8 below summarizes the sponsors’ current deemed energy savings resulting from the purchase of ENERGY STAR-qualified RACs of different sizes and efficiencies, measured in BTUs and EER, respectively.  The sponsors also assume the life of a RAC to be thirteen years.  To estimate lifetime savings, therefore, one multiplies annual savings by thirteen.  

Table 4.8: Deemed Annual Energy Savings in KWh for RAC of Varying Size and Efficiency Levels, Based on the Sponsors’ Assumed 500 Hours of Use 

	EER Rating >
	9.7a
	10
	10.7a
	11
	11.5
	12

	Size in BTUs
	Federal Standard
	
	ENERGY STAR
	
	
	

	5,000
	0
	7.7
	24.1
	30.5
	40.3
	49.4

	6,000
	0
	9.3
	28.9
	36.6
	48.4
	59.3

	8,000
	0
	8.2
	37.8
	44.5
	60.3
	74.8

	10,000
	0
	10.2
	47.2
	55.7
	75.4
	93.5

	11,000
	0
	11.2
	52.0
	61.2
	83.0
	102.9

	12,000
	0
	12.2
	56.7
	66.8
	90.5
	112.2

	13,000
	0
	13.3
	61.4
	72.4
	98.0
	121.6

	14,000
	0
	21.6
	67.4
	85.3
	113.0
	138.3

	15,000
	0
	23.2
	72.3
	91.4
	121.0
	148.2

	16,000
	0
	24.7
	77.1
	97.5
	129.1
	158.1

	17,000
	0
	26.3
	81.9
	103.6
	137.2
	168.0

	18,000
	0
	27.8
	86.7
	109.7
	145.2
	177.8

	20,000b
	0
	149.4
	214.8
	240.3
	279.9
	316.1


a The Federal minimum efficiency for all units less than 20,000 BTUs is 9.7 EER.  A minimum EER of 10.7 is required for ENERGY STAR qualification for all units less than 8,000 BTUs and those from 14,000 BTUs to 19,999 BTUs.  Units of 8,000 BTUs through 13,999 are required to have an EER of 10.8 to qualify for the ENERGY STAR label.  The federal minimum efficiency for units above 20,000 BTUs is 8.7 EER with a minimum EER of 9.4 for ENERGY STAR qualification.

b Federal standard assumed to be 8.7 for all values in this row.  Energy savings for a unit at the ENERGY STAR minimum would be 85.6 kWh.

FEMP and ENERGY STAR rely on different assumptions than the sponsors do.  The FEMP assumes that the average household in the United States uses RAC for 750 hours a year and that the lifetime of a RAC is fifteen years.  FEMP does not, however, provide estimates tailored to the particular climate of cities, states, or regions.  Because of the relatively mild summer climate in Connecticut, NMR believes that 750 operating hours overstates the actual use of RAC in the state.  

D&R International has developed a RAC savings calculator to help consumers understand how much energy and money can be saved by purchasing an ENERGY STAR-qualified model.  The calculator has always allowed users to change their electricity rate and the size and EER of both ENERGY STAR and standard models.  Previous versions also allowed customers to adjust estimates based on the climate, but the choices were limited to broad climate regions.  The latest version, in contrast, provides estimates on hours of use for numerous cities in the nation.  The hours of use are based on long-term average cooling degree days (CDD), as determined by NOAA.  Both Bridgeport and Hartford are included in the list of cities.  

While the data for individual cities certainly represents an improvement over previous calculators, the greatest shortcoming of the estimates is an artifact of the way in which NOAA calculates a CDD.  The calculation is described below on AIRWeather.com:

‘One cooling degree day is obtained for each degree that the daily average temperature is above the base of 65 degrees F.  For example, if the daily high temperature is 84 degrees and the daily low is 60 degrees, the average temperature for that day is 72 degrees F.  The daily CDD is 7. If the average temperature is less than or equal to 65 degrees, the daily CDD is zero.’
  

Clearly, there can be CDD for which many people would not turn on air conditioning units, particularly if the relatively moderate temperature was paired with low to moderate humidity.  The shortcomings of the definition are apparent when comparing D&R’s estimates of the average number of hours that people in Bridgeport and Hartford would use RAC.  Even though Bridgeport has a more moderate climate with fewer days reaching into the 90s and above, D&R reports its estimated hours of use as 942 precisely because the moderating effects of the ocean also causes Bridgeport to have somewhat warmer springs, winters, and autumns.  In contrast, the estimate for Hartford is 695 despite its typically hotter and more humid summers when customers would, in practice, be more likely to use RAC.  

If we accept the Hartford estimate as indicative of the CL&P service territory and the Bridgeport estimate for UI, then adjust by the proportion of residential customers served by each utility (78% for CL&P and 22% for UI), the population-adjusted, statewide estimated hours of use is just over 749.  Of course, this is essentially the same estimate that FEMP uses for the nationwide average.  Given that Connecticut’s summer temperature is typically much cooler than areas in the South and much of the Midwest and West, we again stress that we believe 750 hours to be an overestimate.  Accordingly, the annual energy savings estimates based on 750 hours of use reported in Table 4.9 are also inflated estimates.  The estimated life of a RAC, according to D&R is twelve years, a year less than that assumed by the sponsors.  

Table 4.9: Annual Energy Savings in KWh for RAC of Varying Size and Efficiency Levels, Based on 750 Hours of Use (FEMP and D&R for ENERGY STAR)

	EER Rating >
	9.7a
	10
	10.7a
	11
	11.5
	12

	Size in BTUs
	Federal Standard
	
	ENERGY STAR
	
	
	

	5,000
	0
	11.6
	36.1
	45.7
	60.5
	74.1

	6,000
	0
	13.9
	43.4
	54.8
	72.6
	88.9

	8,000
	0
	12.2
	56.7
	66.8
	90.5
	112.2

	10,000
	0
	15.3
	70.9
	83.5
	113.1
	140.3

	11,000
	0
	16.8
	77.9
	91.8
	124.4
	154.3

	12,000
	0
	18.4
	85.0
	100.2
	135.8
	168.4

	13,000
	0
	19.9
	92.1
	108.5
	147.1
	182.4

	14,000
	0
	32.5
	101.2
	127.9
	169.4
	207.5

	15,000
	0
	34.8
	108.4
	137.1
	181.5
	222.3

	16,000
	0
	37.1
	115.6
	146.2
	193.6
	237.1

	17,000
	0
	39.4
	122.8
	155.3
	205.7
	251.9

	18,000
	0
	41.8
	130.1
	164.5
	217.8
	266.8

	20,000b
	0
	224.1
	322.3
	360.5
	419.8
	474.1


a The Federal minimum efficiency for all units less than 20,000 BTUs is 9.7 EER.  A minimum EER of 10.7 is required for ENERGY STAR qualification for all units less than 8,000 BTUs and those from 14,000 BTUs to 19,999 BTUs.  Units of 8,000 BTUs through 13,999 are required to have an EER of 10.8 to qualify for the ENERGY STAR label.  The federal minimum efficiency for units above 20,000 BTUs is 8.7 EER with a minimum EER of 9.4 for ENERGY STAR qualification.

b Federal standard assumed to be 8.7 for all values in this row.  Energy savings for a unit at the ENERGY STAR minimum would be 128.4 kWh.

Finally, in a recent evaluation of the ARP, NMR developed an estimate of hours of use based on the weather in the late spring, summer, and early fall of 2004 (the year on which the evaluation was based) and the times of day and of the week that participants in the ARP reported actually using the units.  Our methods yielded an average yearly use of 210 hours.  However, ARP participants are not representative of the entire population.  In particular, they are more likely to be older and to have moderate incomes, two factors that could contribute to lower-then-average RAC use when compared to the population at large.  The estimates presented in Table 4.10 are based on 210 hours of use; we consider them to be low-range estimates of per-unit annual energy savings for RAC purchasers in the general population.  NMR had accepted the sponsors’ assumption of a thirteen-year life for RAC.  

Table 4.10: Deemed Annual Energy Savings in KWh for RAC of Varying Size and Efficiency Levels, Based on 210 Hours of Use (NMR developed for the CT ARP)

	EER Rating >
	9.7a
	10
	10.7a
	11
	11.5
	12

	Size in BTUs
	Federal Standard
	
	ENERGY STAR
	
	
	

	5,000
	0
	3.2
	10.1
	12.8
	16.9
	20.7

	6,000
	0
	3.9
	12.1
	15.4
	20.3
	24.9

	8,000
	0
	3.4
	15.9
	18.7
	25.3
	31.4

	10,000
	0
	4.3
	19.8
	23.4
	31.7
	39.3

	11,000
	0
	4.7
	21.8
	25.7
	34.8
	43.2

	12,000
	0
	5.1
	23.8
	28.1
	38.0
	47.1

	13,000
	0
	5.6
	25.8
	30.4
	41.2
	51.1

	14,000
	0
	9.1
	28.3
	35.8
	47.4
	58.1

	15,000
	0
	9.7
	30.3
	38.4
	50.8
	62.2

	16,000
	0
	10.4
	32.4
	40.9
	54.2
	66.4

	17,000
	0
	11.0
	34.4
	43.5
	57.6
	70.5

	18,000
	0
	11.7
	36.4
	46.1
	61.0
	74.7

	20,000b
	0
	62.8
	90.2
	100.9
	117.5
	132.8


a The Federal minimum efficiency for all units less than 20,000 BTUs is 9.7 EER.  A minimum EER of 10.7 is required for ENERGY STAR qualification for all units less than 8,000 BTUs and those from 14,000 BTUs to 19,999 BTUs.  Units of 8,000 BTUs through 13,999 are required to have an EER of 10.8 to qualify for the ENERGY STAR label.  The federal minimum efficiency for units above 20,000 BTUs is 8.7 EER with a minimum EER of 9.4 for ENERGY STAR qualification.

b Federal standard assumed to be 8.7 for all values in this row.  Energy savings for a unit at the ENERGY STAR minimum would be 36.0 kWh.

While the estimate of 210 hours of use should be applied to units purchased to replace those retired through the ARP turn-in events, we believe that the general population likely uses RAC more frequently than many ARP participants.  The current assumption of 500 hours falls roughly in the middle of those used by the FEMP and ENERGY STAR (750 for each) and that reported for the ARP.  NMR recommends, therefore, that the sponsors continue to use 500 hours as their current assumed hours of use for all units purchased through programs other than ARP.  We also believe that thirteen years is an adequate assumption about the overall life of a RAC.  These assumptions should apply equally to both standard and ENERGY STAR models, as we have found no evidence of differing usage patterns.        

3.3 Review of Other RAC Programs

This section provides a brief review of other programs that promote the purchase of ENERGY STAR RACs.  While this was not a comprehensive investigation of all RAC programs, it does provide a sampling of approaches utilized by other organizations.  The programs tend to be concentrated in places with older housing stock and/or moderate climates as homes in such areas are more likely to rely on RAC for cooling rather than CAC.

Customer Purchase Incentive Programs.  Of the RAC programs that currently operate or have recently operated in approximately fifteen states, most rely on a customer purchase incentive to increase sales of ENERGY STAR qualified models.  Most program offer rebates of $25 to $50; some program offers tie the rebate amount to the size, price, and/or EER of the unit to be purchased.  Almost all of the programs stock rebate coupons at stores, but only some offer instant RAC rebates (e.g., Massachusetts).  Instead, many programs require the participant to mail a coupon and receipt in order to receive the rebate for the qualified RAC unit.  Some of the sponsors of rebate programs include the four investor-owned utilities of California as well as the Sacramento Municipal Utilities District, the Cape Light Compact in Massachusetts, Efficiency Vermont, Focus on Energy in Wisconsin, Austin Energy in Texas, and Minnesota Power and Xcel Energy in Minnesota.

Turn-in Programs.  Programs that pay customers incentives to surrender older, less efficient units serve as the second most common manner in which sponsors promote RAC.  Turn-in programs (sometimes called recycling or bounty programs), like the sponsors’ own ARP, require only that the customer surrender an older, less efficient but still working unit to receive a rebate.  Turn-in incentives are almost always $25 to $50.  Again as with the ARP, many turn-in programs are paired with purchase rebate programs, allowing some customers to receive $75 to $100 rebates towards the purchase of an ENERGY STAR qualified RAC.  Notable sponsors of turn-in programs outside of Connecticut include the Massachusetts electric IOUs and the Cape Light Compact and, through the summer of 2003, the New York State Research and Development Authority (NYSERDA).

Other Customer-Incentive Programs.  In our work for the Massachusetts Appliances MPER, we were able to identify two other customer-incentive programs not included in the above rebate and turn-in programs.  The State of Maryland sponsored a program that did not charge sales taxes on ENERGY STAR qualified RAC, which resulted in an average rebate of about $25.  An additional program offered by a single utility in Montana serving about 4% of the state’s population offers a $60 bill credit for each qualified RAC purchased by its customers.  

New York State Energy Research and Development Authority.  NYSERDA, which historically ran a substantial bounty program, has shifted to a focus on retailers.  This program provides incentives for retailers to reach certain sales penetration levels for ENERGY STAR models.  The incentive levels are based on the size of store; stores are grouped into “buckets” for this purpose.  In addition, NYSERDA provides cooperative advertising money to retailers that can be used for print advertising or special promotion.  Each retailer has access to a pool of funds to be used as they choose, with NYSERDA’s approval; NYSERDA provides an “idea book.”  Partners are required to provide sales penetration information, which has excluded many national retailers from participation.

It is worth noting that the Connecticut sponsors have also pursued a retailer-focused program in the recent NCP that operated in 2005 in cooperation with a large regional retailer.  

4 Conclusions & Recommendations

Our research indicates that penetration of ENERGY STAR RAC sales in Connecticut has rapidly increased from 14% in 2001 to 49% in 2004; the specification for ENERGY STAR qualification has remained at 10% above the federal efficiency standard during this entire period.  The six retailers interviewed for this study also report increased sales of ENERGY STAR models, which they now place at 65%-90% of all RAC sales.  The estimate reported by the retailers exceeds the overall estimate of 49% developed by NMR in large part because most managed independent appliance stores that are typically more committed than other retailers in selling the higher-cost ENERGY STAR models.

The six retailers interviewed also believe that programs in Connecticut have had a significant influence on sales of ENERGY STAR models.  This is supported by the fact that an estimated 40% of ENERGY STAR models sold during 2004 received incentives.  Several retailers indicate that the lack of incentives will result in reduced sales of ENERGY STAR models, though several others believe that sales will remain stable in the absence of incentives.  This suggests that the lack of incentives will impact some retailers, but not all, likely leading to an overall moderate effect on sales.

While ENERGY STAR sales penetration has increased dramatically over the past several years, experts predict that sales penetration will remain relatively stable over the next five years, mostly due to the impact of inexpensive foreign models flooding the market.  Another factor that may substantially impact sales penetration is an upgrade to the ENERGY STAR specification from 10% to 20% above the federal efficiency standard, which one of the experts believes is likely to occur in 2009.  The integrated forecast, which combines all three experts’ projections, indicates that ENERGY STAR sales penetration will remain steady at about 50%, unless a specification change occurs, which will result in a substantial, though likely temporary, decline in 2009, due to the fewer numbers of models available that would meet the new standard.  Penetration would begin to climb back to its current levels when manufacturers make a greater number of qualified models available.

Collectively, these findings suggest that some type of program should be considered in order to promote continued market progress toward higher efficiency RACs.  However, two factors should serve to support the market for ENERGY STAR-qualified RACs in the absence of program intervention: the first is ENERGY STAR advertising by manufacturers and national retailers (such as Sears, Home Depot, and Lowe’s) and the second is spillover from ENERGY STAR incentives for clothes washers as well as, to a lesser extent, compact fluorescent products.  

In light of the evidence presented above, the following recommendations are suggested.

· Consider implementing a sliding-scale incentive or NCP program.  As pointed out by one retailer, a $25 rebate is a substantial incentive on a $100 model and not cost-effective regarding energy savings for smaller-sized units.  By utilizing a sliding-scale incentive, sponsors could offer either no incentive or a $10 incentive for less expensive or smaller models and offer $25 or higher incentives on larger-sized models.  As they have in the past, the sponsors could continue to allow the use of rebates for all qualified purchases no matter the store at which the item was purchased.  Therefore, ENERGY STAR purchases made at discount and warehouse stores could be rebated, perhaps leading such stores to increase their inventory of ENERGY STAR RAC and other products.  At first glance it might appear that such an approach would encourage consumers to purchase larger models; however, a $25 incentive on a $500 12,000-Btu unit would still make the total cost $475—and not likely to sway someone who was considering a 5,000-Btu unit costing $125. 

· Consider a program that would provide incentives directly to retailers for attaining established sales levels of ENERGY STAR models.  In lieu of a customer-focused incentive program, this approach would provide incentives to retailers to sell ENERGY STAR.  In addition, as part of participation, the retailers should be required to submit the market share data that is essential in tracking market progress.  Because several national retailers already provide such data to D&R, they would not be required also to submit data to the Sponsors, but obtaining this information from regional chains, independent retailers, and other national retailers would provide valuable information.  NYSERDA currently utilizes an approach similar to this recommendation.

· If incentives are eliminated, consider reintroducing them when and if a new ENERGY STAR specification takes effect in 2009.  Incentives for ENERGY STAR models have been successful in the past in increasing penetration, and the new specification would dramatically reduce penetration in the absence of program intervention.

· Continue to monitor the effect of inexpensive foreign models on ENERGY STAR market share.  Experts disagree on the likely effects of these foreign models.  We would assume that ENERGY STAR market share would continue to be high among traditional appliance dealers, so a simple way to assess the issue (albeit incompletely) would be to count ENERGY STAR and non-ENERGY STAR models available each year in late spring in discount and warehouse stores.  If the proportion of available ENERGY STAR models is low, then some intervention—such as stocking incentives for retailers, including discount and warehouse stores—may be warranted.
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� The year 2004 was chosen for the market analysis because two data sources that are critical to the analysis are available for 2004, but not for 2005: the D&R ENERGY STAR penetration data and the APT stocking inventory data.


� National Academy of Engineering (2006) “Air Conditioning and Refrigeration Timeline.”  � HYPERLINK "http://www.greatachievements.org/?id=3854" ��http://www.greatachievements.org/?id=3854�.  Accessed January 25, 2006.


� Sales penetration is estimated as the proportion of all RAC units sold that are ENERGY STAR qualified.  Past penetration was calculated using data from several sources, while future estimates were based on expert projections of market trends. See pages 19-25 for further details.


� NMR guaranteed confidentiality to each of the three experts.  We discuss their background in more detail on page 22 of this report.  


� The current ENERGY STAR qualification requires a unit to be 10% more efficient than the federal minimum efficiency for a unit of the same size.  This expert is assuming that the ENERGY STAR qualification will be raised to 20% above the federal minimum.  


� Saturation is estimated as the proportion of all RACs installed in homes that are ENERGY STAR qualified.  Saturation was calculated using the sales penetration estimates and additional assumptions regarding the RAC market.  See pages 26-27 for further details.


� While the initial research plan targeted interviews with a wide variety of local and national retailers, the staff at national retail stores proved difficult to reach; thus interviews were re-allocated to independent stores located in Connecticut who were more cooperative regarding interviews.


� D&R International AHAM Shipment Coverage Level.  Available from 2001 through 2004


� Nexus Market Research, RLW Analytics, Shel Feldman Management Consulting, and Research Into Action (forthcoming) Market Progress and Evaluation Report for the 2004 Massachusetts ENERGY STAR Appliances Program. Hereafter referenced in footnotes as MA MPER (forthcoming).  Use of this source assumes that the sponsors will receive permission to make use of these data and analyses.


� D&R International has tracked market penetration of ENERGY STAR-labeled appliances from 1998 to the present.  Generally, they track sales of RAC only during the cooling season, which coincides with the second and third quarters of the calendar year.  These files are available on the ENERGY STAR website (� HYPERLINK "http://www.energystar.gov" ��www.energystar.gov�) or from D&R directly. 


� D&R International (2005a) Room Air Conditioner Savings Calculator [Excel File] available from � HYPERLINK "http://www.energystar.gov" ��www.energystar.gov�.  The current calculator has savings estimates for Bridgeport and Hartford.


� The analysis focuses on data from 2004 and earlier because two data sources critical to the analysis available for 2004, but not for 2005: the D&R ENERGY STAR penetration data and the APT stocking inventory data.


� Nexus Market Research, RLW Analytics, Shel Feldman Management Consulting, and Research Into Action (2005) Market Progress and Evaluation Report for the 2004 Massachusetts ENERGY STAR Appliances Program.  


� The stores contacted included Hull’s Hardware in New Haven, a CVS in Bridgeport, BJ’s in North Haven, Wal-Mart in Rocky Hill, and Costco in Brookfield, Norwalk, and Waterbury.  We could not verify the ENERGY STAR qualification of the models at the BJ’s or the Costco in Norwalk, so we did not include their units in our final count.  


� Both the APT and data from “other” stores are based on inventory on store shelves, not on actual sales.  We recognize that the proportion of units on store shelves does not necessarily translate into the same proportion of sales.  However, with no alternative measure available, we must rely on inventory data as a proxy for sales.  Research presented by Snell (2005) indicates that the APT sales floor data follow the same trends as the D&R sales data. Snell, S.E. (2005) “Paying Attention to the Sales Floor: Why What’s on the Ground Matters for Appliance Program Evaluation.” IEPEC Conference Proceedings, August 2005.


� The D&R dataset is the only consistent reporting source of market penetration for all three states and the nation.  


� NMR guaranteed confidentiality to each of the participants.


� Clarifications focused on the definition and sources of measures used to develop estimates.  The reviewers tended to comment on known shortcomings of the measures used, especially on the reliance of store inventory data as a proxy for market penetration and the assumed stable market share at each of the three types of stores.  


� This estimate is based on market size (87,343), the percentage of homes in Connecticut with RAC (49%), and the average number of RAC in homes (two).  


� The Impact, Process, and Market Study of the Connecticut Appliance Retirement Program found that 2% of RAC units surrendered to the program were less than 6 years of age and 23% were between 6-10 years of age (with most of these assumed to be at the high-end, i.e. 9 or 10 years old).  This suggests that the vast majority of RAC units replaced are 10 years or older.  Therefore, the assumption only slightly overestimates ENERGY STAR saturation.


� The sampling plan was discussed in the Final Work Plan and approved by the sponsors.  In the Work Plan, we explained that we would secure only one interview with one of the four major national retailers because a great deal of information was already available about their RAC stocking practices and, as ENERGY STAR partners, their commitment to ENERGY STAR sales.  Instead, the sampling plan prioritized gathering information from the other types of retailers about which less is known regarding their RAC purchasing and stocking practices and their commitment to sales of ENERGY STAR qualified models.  Unfortunately, neither the national ENERGY STAR partners nor the national discount or warehouse chains responded to our numerous requests for interviews, forcing us to alter the sampling plan as described in more detail in the text.


� The distributors provided key information regarding trends in the CAC market.  As distributors, they were most knowledgeable about trends in demand for CAC and in the technical aspects of installing CAC in existing homes.  However, they had limited knowledge of the motivations for CAC installation in existing homes and in the cooling equipment previously installed in the homes.  To get at such motivations would have required a more in-depth survey of customers and/or HVAC installers, both of which were beyond the scope of the modest study requested by the sponsors. 


� U.S. Census Bureau (2006) “Census of Housing”.  � HYPERLINK "http://www.census.gov/hhes/www/housing/census/historic/units.html" ��http://www.census.gov/hhes/www/housing/census/historic/units.html�.  Accessed January 25, 2006.


� National Academy of Engineering (2006) “Air Conditioning and Refrigeration Timeline.”  � HYPERLINK "http://www.greatachievements.org/?id=3854" ��http://www.greatachievements.org/?id=3854�.  Accessed January 25, 2006.


� The only variable that was manually entered into the model was the ENERGY STAR-interaction variable, because assessing its contribution was a key component of the analysis.


� Because only a limited amount of data was available on ENERGY STAR CAC, we have not conducted thorough summaries of the databases.  However, in 2004, UI customers had 719 customers receive rebates for ENERGY STAR qualified CAC as did 478 through August of 2005.  CL&P rebated 552 CAC units in 2004 and 2005 and another 22 were installed through the ENERGY STAR Homes program.  For the purposes of this evaluation, we find the RASS and RECS data to be of more value in determining the overall trends in CAC saturation.


� In fact, mystery shoppers conducting research for the Massachusetts MPER found Sears sales people to demonstrate high levels of knowledge about and support for ENERGY STAR products.  


� AIRWeather.com (2006) “Glossary of Terms” � HYPERLINK "http://weather.air-worldwide.com/_public/glossary_faq/gfaq_glos_terms.asp" ��http://weather.air-worldwide.com/_public/glossary_faq/gfaq_glos_terms.asp�.  Accessed January 25, 2006.
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