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To:	Rick Tonielli, Jim Fay, Vincent Gutierrez ComEd
From:	Joe Van Clock, Noah Lieb, Apex Analytics 
Subject:	ESRPP Baseline Forecast
Date:	February 6, 2023

This memo summarizes assumptions underlying Apex Analytics’ forecast for the naturally occurring (non-program) baseline market share for ENERGY STAR® Most Efficient refrigerators and ENERGY STAR clothes washers. Estimates of baseline and with-program uptake are provided in the “Apex Unit Volume and Savings Forecast” spreadsheet that accompanies this memo. 
ComEd currently offers incentive for these two products through their ESRPP participation and targets two tiers within each product category, a basic tier and a higher efficiency tier. For clothes washers, ComEd incentivizes top-load washers only, consistent with NEEA. ComEd incentivizes two clothes washers tiers, a basic tier of standard ENERGY STAR® (ES) models and an advanced higher efficiency tier of ENERGY STAR® Most Efficient (ESME). ComEd also incentivizes high efficiency ENERGY STAR® refrigerators but does not distinguish between different model types for program qualifying criteria. ComEd incentivizes two refrigerator tiers, a basic tier of ENERGY STAR® most efficient (ESME) models and an advanced efficiency tier of Emerging Tech Award (ETA) models. It should be noted that incentive levels are the same across tiers for both products, set at $8/unit. 
Background
In spring 2020, ComEd joined ESRPP, a national market transformation initiative designed to drive increasing energy efficiency for various appliance categories. Evaluation of the program will be performed by Guidehouse following IL TRM v. 9.0 Volume 4, Attachment C: Framework for Counting Market Transformation Savings in Illinois, which was created in anticipation of ComEd and other Illinois utilities introducing MT programs into their energy efficiency portfolios.
An examination of the program for 2020 was performed by Guidehouse, but results were preliminary only and not reflective of future evaluation methods and procedures. 2021 represents the first full-year evaluation of ComEd’s involvement in RPP, and conversations with Guidehouse and stakeholders have been taking place for the last several months regarding the application of the TRM framework to program evaluation. ComEd’s RPP participation is the first instance of an Illinois utility attempting to claim savings under this framework. The outcome of this evaluation plan has long-term significance for ComEd’s ability to meet savings goals, as establishment of a predictable MT savings methodology is paramount to decision-making about future program involvement.
ComEd sought expert support establishing a natural market baseline, as well as in developing a forecast for its RPP involvement (current product categories include clothes washers and refrigerators). This memo proposes an initial natural market baseline forecast based on the best data available to ComEd and Apex at the time the memo was drafted. Additional data and market insights may help to refine this forecast. Call-out tables are included throughout the memo detailing outstanding research questions and the implications to the baseline assumptions. Additional research areas are also consolidated and summarized at the end of the memo.
[bookmark: _Baseline_Estimates]Baseline Estimates
General Approach
Apex estimated natural market baseline market shares for RPP products that reflect anticipated uptake of products meeting RPP qualification criteria in the absence of either RPP or ComEd’s downstream Retail Appliance Program. The forecasting approach described below is agnostic of baseline market conditions: it can accommodate either an increasing or a decreasing baseline market share of efficient products and does not assume that efficient market shares will naturally increase.  
	Future Research Question
	Baseline Implications

	Should a baseline forecast assume that the natural state of appliance markets is for the market share of products meeting ENERGY STAR and/or above ENERGY STAR efficiency tiers to increase?
	If there is natural market pressure for efficient market shares to increase in a baseline condition, it may be necessary to reconsider aspects of this baseline approach, including the decision to flatten the baseline forecast in Phase 2.  



[bookmark: _Ref112069932]These baselines consist of estimates of market trends across a series of distinct phases, each of which are based on different assumptions about the market.[footnoteRef:2] Table 1 summarizes these phases and the assumptions that go into our market share predictions for each phase. We briefly describe each phase following the table.  [2:  Note, in terms of theories of diffusion of innovations, this baseline approach assumes that most ESRPP products (with the exception of those receiving new specifications, described below), are in the early- and late-majority adoption phases. Most ESRPP-qualified products represent incremental increases to the efficiency of existing products, rather than innovative, new products.  ] 

Table 1: Baseline Estimation Phases
	Phase
	Timing
	Key Assumptions
	Impact on Market

	1
	Forecast period begins when ComEd incentives first offered; Phase 1 is up to first 3 years of forecast period 
	Market share will continue trajectory observed during baseline period.  
	Continued linear trend of market share change. 

	2
	3 years after beginning of forecast period to first anticipated standard/ specification change
	Market share will stabilize.
	No additional change in market share. 

	3
	Date of final revised standard/specification to anticipated effective date. 
	Timing of standard/specification
Stringency of standard/specification
	Market share will grow as market adapts to new specification

	4
	Date of final revised standard/specification to next standard/specification revision or end of forecast period
	Change in market share of current specification following adoption of new specification
	Market share of current (program) specification will grow as uptake of new, higher specification grows



Phase 1
As Table 1 shows, our baseline approach begins (Phase 1) with the assumption that historical market trends are a reasonable predictor of uptake of efficient products in the near future. If efficient market shares show a trend of growth or decline in the pre-program period, it is reasonable to assume that trend will continue during the forecast period. We use a linear model to forecast market share trends from pre-program data into the future.[footnoteRef:3]   [3:  Linear trend forecasting is consistent with Guidehouse evaluation logic. ] 

	Future Research Question
	Baseline Implications

	Is it reasonable to extrapolate historical data on efficient market shares to predict baseline uptake? If so, for how many years is it reasonable to assume that a linear trend will continue?
	If expert panels or a deeper exploratory data analysis determine that historical market share is not a reasonable predictor of future trends or reveal limitations in the length of time for which those trends are likely to continue, this could impact the timing of the shift to Phase 2 of the baseline, assuming evaluation or ComEd advisory support staff can validate these limitations. 

	To what extent is retailers’ increased focus on carbon emissions, and specifically their Scope 3 carbon reduction goals, likely to increase market share of efficient products? 
How might these efforts be different if the retailers were not participating in ESRPP? 
What impact would these efforts have on uptake of products meeting above ENERGY STAR efficiency specifications, given that retailers typically do not recognize these levels?
	Retailers have recently adopted goals around reducing Scope 3 carbon emissions by increasing the energy efficiency of the products they sell. Because these efforts are relatively new for some retailers, a linear forecast based on historical market share may not capture their effect on the market. To the extent it is possible for future research to quantify the impact retailer efforts to meet Scope 3 emissions reduction goals have on market share of ESRPP qualified products (recognizing that their ESRPP participation may influence the way retailers approach Scope 3 emissions reduction efforts), it may be appropriate to alter the predicted rate of market share growth to accommodate that impact.



Phase 2
Our choice to stabilize baseline market share estimates (flatten the baseline curve) in Phase 2 reflects the uncertainty of predicting market trends into the medium- or long-term based on limited data. Market share growth or decline is unlikely to continue indefinitely without other market intervention (like a standards update). Some products are unlikely to be designed to efficiency specifications (primarily very low-cost products, or very high-end products that prioritize performance over efficiency), creating an upper bound for efficient market share. Demand from committed consumers who prioritize efficiency in their purchasing decisions likely creates a lower bound of market share. At the same time, shifting market trends may alter the trajectory of an efficient market share trend before it reaches either of these boundaries. Given this uncertainty, we predict that efficient market share will remain steady beginning three years after the start of the forecast period. 
Phase 3
We anticipate that changes in ENERGY STAR specifications or federal standards will bring about more significant shifts in market share that deviate from the general trends described in Phase 1 and Phase 2. We assume that the market will begin to respond to a revised specification or standard (Phase 3) once the new specification or standard is finalized. In the case of federal standards, there is typically a three-year period between a standard’s finalization and its effective date. As standards are mandatory, we anticipate that the market will fully adapt to a new standard by its effective date. ENERGY STAR specification updates typically take effect within a few months of finalization, and, as a voluntary specification, we anticipate that the market will continue to adapt in the year following the effective date. 
Phase 4
The impact on market share of a standards or specification update depends on the stringency of the updated standard in relation to the new standard. For example, a new federal standard that codifies the existing ENERGY STAR efficiency levels would lead market share of the existing ENERGY STAR specification to grow to 100%, as all models would be required to meet that standard. An ENERGY STAR specification revision that draws on an existing higher-level specification (e.g. ENERGY STAR Most Efficient (ESME)) would also likely result in an increase in market share of models meeting that specification, as manufacturers will be more motivated to produce models that qualify for the more widely-known designation.
Exceptions
The general baseline estimation approach described above may not accurately represent the market for all products. Apex identified two specific situations in which this approach may not be appropriate, although others may arise. 
New Specifications
The approach described above assumes that trends in the pre-program period will continue into the first portion of the baseline period (Phase 1) in a linear way. This assumption may not be accurate if there is an event that causes a significant shift in the market for efficient products during the pre-program period. Adoption of an efficiency specification that had not previously been articulated, particularly if that specification applies to a technology for which efficiency specifications did not previously apply, are examples of these types of events.
Clothes dryers provide an example of a technology that was first recognized by efficiency specifications shortly before ESRPP incentives began in the Northwest and other markets. Market share of qualified products grew quickly shortly after the specification became effective, before stabilizing into a slower rate of growth (Figure 1). This likely reflects manufacturers certifying models that either already met the efficiency specification, prior to its launch, or that could be modified to meet the specification relatively easily. The subsequent, slower growth likely reflects the growing consumer demand for efficient products and diffusion of efficient technologies into a wider range of models that drive market share growth for more established efficiency specifications. 
[bookmark: _Ref117241578]Figure 1: Annual Electric Clothes Dryer ENERGY STAR Market Share in the Pacific Northwest Following Adoption of First ENERGY STAR Specification 

Source: NEEA ESRPP sales data, excludes online sales
A linear baseline forecast that extends the initial, rapid market share growth these product categories experience shortly after a new efficiency specification takes effect is unlikely to be reflective of the market. This type of forecast would ignore the natural decline in market share growth once the low hanging fruit has been certified. In these situations, a logarithmic curve that accelerates rapidly before gradually flattening is likely a better reflection of market dynamics. As Figure 2 shows, a logarithmic trend line based on the first 18 months of market data more closely reflects future clothes dryer market share than a linear trend line based on the same data. 
[bookmark: _Ref117241423]Figure 2: Monthly Electric Clothes Dryer ENERGY STAR Market Share in the Pacific Northwest with Linear and Logarithmic Trend Lines 

Source: NEEA ESRPP sales data, excludes online sales
Influence of Environmental Factors on Sales
Weather and other environmental factors can strongly influence sales of some products, causing large volatility in sales volume from one year to the next and impacting efficient market shares. Room air conditioners are one example of this type of product. Air conditioner sales are likely to grow significantly as customers seek relief during a heat wave. At the same time, efficient market shares may fall as customers may not consider their options as carefully to identify efficient models as they would for a less urgent purchase and product availability may be limited due to the surging demand. Room air cleaners may see similar sales volatility during poor air quality events, like wildfires. 
A baseline forecast that relies on data from a period in which environmental factors led to surging demand may not accurately reflect the market over the long term. In these cases, a longer period of observed data may be necessary to reduce the influence of any short-term surges in demand, or forecasters may need to use other methods to control for the effects of environmental factors. 
Other market trends
There are yet other market trends, including consumer preferences for product-specific features or configurations, supply chain issues (including production, labor, or material shortages or inflation), and other harder to quantify consumer/retailer/manufacturer preferences that are not captured yet likely influence sales of higher efficiency products. Consumer preference for top-versus-front-load washing machines is a good example of this evolving market dynamic. Consumers shifted preference from traditional top-load to front-load in the late 1990s/early 2000’s but have since reverted back to top-load models. A baseline forecast that does not capture these natural market trends is therefore not accurately disentangling program influence. 
	Future Research Question
	Baseline Implications

	What other market trends might impact the availability of efficient products? (This could include both trends in consumer demand for certain features or configurations, and supply side considerations like labor costs, automation of production, availability of materials/components, etc.)
	If expert panels or a deeper exploratory data analysis reveals quantifiable market share trends that can be forecasted with a reasonable degree of certainty (connecting the trend with other larger economic factors), and evaluation or ComEd advisory support staff can validate these limitations, it may be appropriate to consider approaches to the baseline forecast that incorporate these trends, rather than relying on a simple, linear forecast based on historical data. 



Product-Specific Assumptions
Refrigerators
ComEd offers RPP incentives for refrigerators meeting two distinct efficiency requirements: a basic tier, which was the basic ENERGY STAR specification in 2020 and increased to the ENERGY STAR Most Efficient (ESME) specification effective since 2019 (ESME 2019+) in 2021, and an advanced tier, which was the ESME 2019+ specification in 2020 and increased to the 2020-2021 Emerging Technology Award for Advanced Adaptive Compressors (ETA) in 2021. 
The RPP program differentiates refrigerators by three configuration types, according to the positioning of the freezer relative to the refrigerator compartment: top mount, bottom mount, and side mount. It is particularly important to differentiate top mount units since the ESME qualification criteria for these units are different from the qualification criteria for other configurations. Both the ESME 2019+ specification and the prior ESME specification, in effect from 2016 through 2018, require only that top-mount models meet the base ENERGY STAR specification and have annual energy consumption values less than 637 kWh/year.[footnoteRef:4] As a result of these exceptions, the ESME 2019+ market share of top-mount models is notably higher than that of other refrigerator configurations.  [4:  All the top-mount refrigerators in ComEd’s RPP dataset had annual energy consumption values well below the 637 kWh/year threshold, with none greater than 550 kWh/year. ] 

With two efficiency tiers and three product configurations, Apex created six distinct baseline estimates for refrigerators. Figure 1 illustrates these NMB forecasts and the timing of the phases driving our predictions. Note that the timing of the phases differs somewhat between the top mount ESME forecast and the other configurations and efficiency levels because the top mount forecast is largely driven by the federal standard update, while the other configurations are driven by ENERGY STAR specification updates anticipated to accompany that federal standard. As noted above, ENERGY STAR updates generally provide less lead time between the finalization of the specification and its effective date and, as voluntary specifications, continue to impact the market after they take effect. 
[bookmark: _Ref113026892]Figure 3: Refrigerator NMB Forecast by Configuration and Efficiency Level


Phases 1 & 2
The ESME 2019+ requirements had not been articulated as an efficiency specification prior to their launch in 2019. As a result, historical sales data prior to 2019 is of limited value in determining a baseline market share.[footnoteRef:5] Top-mount units are the exception in this regard, as the top-mount ESME requirements did not change between the 2016-2018 specification and the 2019+ specification. Apex drew on the 12 months of historical data that ESRPP retailers reported to generate linear forecasts of uptake for ESME 2019+ bottom-mount and side-mount refrigerators. [5:  It is possible to identify models meeting the ESME 2019+ efficiency requirements in historical data using energy consumption values. However, growth in market share of models meeting the specification’s requirements accelerated after the specification was announced, likely because the specification provided a specific target for manufacturers to incorporate in their designs. Thus, market share prior to the specification provides limited insight into baseline uptake once the specification was announced. ] 

Apex drew on larger sets of historical RPP data from the Northwest (NEEA) and Wisconsin (Focus on Energy) to generate linear forecasts of baseline uptake for ESME 2019+ top-mount refrigerators. We began with a comparison of market shares across regions, which found that efficient market shares in Wisconsin were, on average, 4% higher than market shares in the Northwest. During the pre-program, baseline period, we found that market shares in ComEd’s service territory (net of units receiving downstream incentives) were, on average, 1% below market shares in the Northwest. As a result, we reduced Wisconsin market shares by 5% to develop a comparable historical baseline estimate for ComEd. 
Figure 4: Top-Mount Refrigerator Historical ESME Market Share (Includes ETA Models)

The ETA for refrigerators was designed to recognize the efficiency benefits of advanced adaptive compressors, an emerging refrigerator technology. The ETA included an alternative test procedure designed to capture advanced adaptive compressor efficiency. The test procedure the U.S. Department of Energy (DOE) currently uses to measure refrigerator energy consumption, which is also the basis for ENERGY STAR certification, does not capture the efficiency gains from advanced adaptive compressors.[footnoteRef:6] As a result, refrigerators using advanced adaptive compressors effectively were not recognized by efficiency specifications prior to adoption of the ETA.  [6:  The current test procedure measures refrigerator energy consumption at a single ambient temperature of 90 degrees Fahrenheit. This steady-state test at a relatively extreme ambient temperature does not effectively capture advanced adaptive compressors’ ability to modulate the compressor’s power in response to more subtle temperature changes. ] 

As described above, a logarithmic baseline can provide a more accurate representation of the market for products that have not previously been recognized by an efficiency specification. Between the release of the ETA in March of 2020 and the time ComEd began offering incentives for ETA refrigerators in April of 2021, market share of qualified models grew quickly before beginning to flatten, consistent with a logarithmic curve. Figure 5 shows ETA market share of bottom mount refrigerators from the specification’s release in March of 2020 through the end of 2021. 
[bookmark: _Ref117503382]Figure 5: Monthly ETA Bottom Mount Refrigerator Market Share with Logarithmic Trend Line

[bookmark: x]It is important to note that the logarithmic baseline illustrated in Figure 5 assumes that the EPA would have developed the ETA for refrigerators with advanced adaptive compressors and initial uptake of qualified models would have been similar absent ComEd participation in ESRPP. NEEA and other ESRPP program sponsors were involved in discussions with EPA on ways to support advanced adaptive compressors beginning at least in 2017, and prior research conducted for NEEA found that those discussions contributed to the creation of the ETA.[footnoteRef:7] The research also found that the potential for ESRPP incentives may have motivated manufacturers to develop a wider range of ETA-qualified models than they otherwise would have.  [7:  Apex Analytics. June 2022. Refrigerator and Freezer Influence Assessment and Baseline Review. Prepared for NEEA. Available at: https://neea.org/img/documents/Refrigerator-and-Freezer-Influence-Assessment-and-Baseline-Review.pdf ] 

It is difficult to assess the contribution that ComEd has made to these developments since it joined the ESRPP program in 2019. While ComEd was not directly involved in early discussions with EPA, its involvement helped to build the program’s scale and would have contributed to any influence the availability, or potential availability, of program incentives had on manufacturer decisions to incorporate ETA technologies into a wider range of models. It is not possible, from the market data available, to assess the influence of ComEd, specifically, on availability of ETA refrigerators and to quantify that influence as a change in market share that could be used to adjust our baseline estimates. As a result, there is a need for policy guidance to determine whether and how to value ComEd’s contribution to the creation of the ETA and its initial market share growth.  
The ETA for refrigerators with advanced adaptive compressors was in effect in 2021 and 2022. We assume that in a baseline case, in which there was no ESRPP program intervention, ETA market share would plateau once the award was no longer in effect as there would be no third-party certification to recognize qualified models and no program activity to motivate a continued focus on them. 
Phases 3 & 4
Our baseline estimates assume that a revised federal efficiency standard for refrigerators will be in effect at the beginning of 2027. Currently, the U.S. Department of Energy (DOE) is early in the process of revising the federal standard for refrigerators.[footnoteRef:8] We assume that DOE will publish a revised standard by the end of 2023, to take effect three years later, by the end of 2026.[footnoteRef:9] We further assume that EPA will update the ENERGY STAR specification for refrigerators, with the updated specification to take effect at the same time as the revised federal standard. We anticipate that, without program intervention, EPA would not update the ENERGY STAR specification prior to the revised federal standard as manufacturers would likely push back strongly against the prospect of adapting to multiple ENERGY STAR specification updates in a relatively short period. [8:  DOE published a final rule on a revised test procedure for refrigerators in November of 2021 and gathered public comments on its technical analysis around potential revised refrigerator standards in December 2021. ]  [9:  Past updates to federal efficiency standards for refrigerators have taken effect between three and four years after adoption. We assume three years as a conservative estimate.  ] 

Our baseline forecast assumes that the revised federal standard will be equivalent to the current ENERGY STAR specification. DOE’s technical analysis explores the impacts of four different efficiency levels, ranging from one roughly equivalent to the current ENERGY STAR specification to a Max Tech standard that incorporates all of the most efficient technologies that are currently commercially available.[footnoteRef:10] While the current ENERGY STAR specification is the lowest efficiency level DOE’s technical analysis considers, we believe it is a reasonable assumption because, in a baseline case, there would be less support for stringent standards. Efficient market share may be lower without ESRPP influence and ESRPP program sponsors, including ComEd, would not contribute comments and analysis based on sales data in support of more stringent standards. Nonetheless, ComEd should monitor the timing and stringency of the federal standard update and revise its baseline estimate if they differ significantly from these assumptions. [10:  US Department of Energy. October 2021. Technical Support Document: Energy Efficiency Program for Consumer Products and Commercial and Industrial Equipment: Refrigerators, Refrigerator-Freezers, and Freezers. Available at: https://www.regulations.gov/document/EERE-2017-BT-STD-0003-0020 ] 

Because essentially all ENERGY STAR top-mount refrigerators qualify for the ESME 2019+ specification, market share of ESME 2019+ top-mount refrigerators would grow to 100% with adoption of a federal standard equivalent to the current ENERGY STAR specification. We assume this growth would occur at a regular pace between the time the final revised federal standard is adopted and its effective date.
	Future Research Question
	Baseline Implications

	For each product what are the thresholds above and below which market share of qualified products is unlikely? (What share of the market is unlikely to pursue energy efficiency? What share is likely to prioritize it above all else?)
	If expert panels or other research efforts are able to identify market share thresholds and evaluation or ComEd advisory support staff can validate the thresholds, baseline forecasts should be adjusted if needed to ensure that forecasted market share remains within these bounds. 



We assume that, with adoption of a federal standard that increases efficiency requirements to the current ENERGY STAR level, EPA would increase the stringency of the ENERGY STAR specification to the current ESME level, maintaining ENERGY STAR models at a level 10% more efficient than the new federal standard.[footnoteRef:11] None of the current ESRPP products provide an effective precedent to assess the change in market share of products meeting an above-ENERGY STAR specification when that specification is adopted as the base ENERGY STAR level. [11:  The current ENERGY STAR specification (V5.1) requires models to have an annual energy consumption value approximately 10% below the maximum allowed under the current federal standard, while the ESME 2019+ specification requires energy consumption values approximately 20% below the federal standard requirement for non-top mount models.] 

	Future Research Question
	Baseline Implications

	What is the likely impact on market share of products meeting an efficiency specification when that specification goes from an above ENERGY STAR level like ESME to become the base ENERGY STAR level? How much is market share likely to increase? How soon after the ENERGY STAR specification update?
	This memo suggests one approach to estimating the impact on market share of products meeting an above-ENERGY STAR specification of adopting that specification as the base ENERGY STAR level. The approach described here is based on broad assumptions about the market. To the extent that future research is able to provide more precise findings about the likely extent or timing of market share growth, those data could refine the extent and timing of market share growth predicted in Phase 3. 



ENERGY STAR is a better-known specification than ESME, and we anticipate that manufacturers would prioritize meeting the base ENERGY STAR specification in a larger number of models than the ESME specification. Thus, adoption of the ESME specification as the base ENERGY STAR level would lead to an increase in market share of products meeting the specification. Therefore, we treat ESME market share prior to the specification update as a lower bound for market share post-update. 
At the same time, a more stringent ENERGY STAR specification would be more costly to meet, and manufacturers would likely determine that the benefits of certification do not justify the costs for all models meeting the current ENERGY STAR specification. As a result, we anticipate ENERGY STAR market share would fall immediately after a specification update, and the baseline ENERGY STAR market share prior to the update is an upper bound for post-update market share. Without additional market data, we assume that the market share of products meeting an ESME specification would rise to the midpoint between these two bounds (the ESME market share and the base ENERGY STAR market share) in the 12 months following a specification update that adopted the ESME specification as the base ENERGY STAR level. After that initial increase, we anticipate market share growth would slow to its rate prior to the specification change.
The ETA includes an alternate test procedure that recognizes the efficiency of models using advanced adaptive compressor technology. The standard test procedure largely does not reflect the efficiency benefits of advanced adaptive compressors, making it difficult for manufacturers to market a key benefit of the technology. In a baseline case, without this recognition, we anticipate limited adoption of ETA models. The federal standard revision currently in progress is unlikely to adopt test procedure changes needed to recognize the efficiency benefits of ETA models. 
EPA’s adoption of the ETA indicates, however, that they recognize the efficiency benefits of advanced adaptive compressors, and we assume the ENERGY STAR specification update accompanying a revised standard will recognize advanced adaptive compressors. With program support, ETA market share grew notably in 2021, indicating potential for relatively rapid increases in uptake. In a baseline case, we assume ETA models would grow at a similar rate once an ENERGY STAR specification recognizing them takes effect.   
Clothes Washers
Through ESRPP, ComEd has offered incentives for a single clothes washer efficiency level (ENERGY STAR Version 8.1) and a single product configuration (top load). Thus, Apex created one baseline estimate for clothes washers.  
Phases 1 & 2
The most recent ENERGY STAR specification update for clothes washers left the energy efficiency requirement for top load washers unchanged from the previous version. As a result, the current efficiency requirements for top load washers have been in effect since 2015. Given this long history of consistent efficiency levels, we drew on historical RPP data from outside of ComEd’s territory, dating back to 2015, to develop baseline forecasts (specifically, data from Wisconsin from Focus on Energy and data from the Northwest from NEEA).
Using this historical data is important in developing an accurate forecast for top-load washers, as a forecast based only on the 12 months of retailer-provided, pre-program data for ComEd’s territory would indicate a growing market share of ENERGY STAR top-load washers. Drawing on a longer historical timeframe, however, indicates a longer-term trend of declining market share (Figure 3).   
[bookmark: _Ref113020463]Figure 6 Top-Load Clothes Washer ESRPP Pre-Program Baseline Scenarios

*Note, Apex backfilled the “gap” between FOE and ComEd with NEEA-equivalent market share.
It is important to note when using historical data, however, that the retailer mix of ComEd’s ESRPP program differs notably from that of other regions due to the inclusion of Abt Electronics in ComEd’s program. Abt is consistently one of the top sellers of qualified washers in ComEd’s territory, and tends to have a high market share of qualified products relative to other ESRPP retailers. 
Phase 3 & 4
We assume a revised federal standard for clothes washers will take effect by the beginning of 2028. The most recent federal standard update occurred in 2018. DOE is currently in the process of reviewing the test procedure in preparation for a standard update. We anticipate the standard revision process will be complete in 2024 and the new standard will take effect by the end of 2027.[footnoteRef:12] We anticipate that the new federal standard will adopt an efficiency requirement for top-load washers equivalent to the current ENERGY STAR specification. The ENERGY STAR specification is one of four efficiency levels analyzed in the Technical Support Document published as part of the DOE clothes washer rulemaking, along with a lower, “gap fill” level and two higher efficiency levels. Assuming the federal standard update adopts the current ENERGY STAR level, we anticipate that market share of models meeting the specification will grow to 100% by the time the standard takes effect.  [12:  Historical updates to federal efficiency standards for clothes washers have taken effect between one and six years after adoption, with most updates (3 of 5) taking effect between three and four years after adoption. We use three years as a reasonable, if conservative, assumption. ] 

With-Program Market Share Estimates
In addition to estimating baseline market shares, Apex forecasted market share of RPP-qualified products with program incentives available. Our forecasting approach for with-program market shares largely paralleled the phased approach we used to forecast the natural market baselines, as summarized below:
Phase 1: We assume with-program market share trends will continue in a linear fashion for up to three years from the beginning of the forecast period. These linear forecasts extend market share trends from retailer-reported sales data from ComEd’s entry into the RPP program in June of 2020 through December of 2021.
Phase 2: As discussed above, given the uncertainty of predicting market trends into the future, we assume market share values will stabilize beginning three years after the start of the forecast period. 
Phase 3: We use the same assumptions regarding timing and stringency of federal efficiency standard updates and ENERGY STAR specification revisions in with-program forecasts as in baseline forecasts.[footnoteRef:13]  [13:  We recognize that ESRPP sponsors are often active in federal standard and ENERGY STAR specification update processes and there is potential that the program could accelerate adoption, increase standard or specification stringency, or both. Thus, an assumption that standard and specification timing and efficiency would be the same under the program as in a baseline case risks underestimating program-attributable energy savings. However, we feel the uncertainty resulting from the difficulty of predicting program influence on standard or specification stringency and/or timing and its impact on market share, and ultimately program-attributable energy savings, outweighs the benefit of including potential program influence on specifications and standards in these forecasts.   ] 

Phase 4: As in baseline forecasts, we assume that market share growth will reflect the relationship between the program qualification level and the new specification or standard. 
 
For each product, we developed three with-program market share scenarios, reflecting different levels of program influence. As described in Table 2, we developed these scenarios using a consistent approach across product types, with the exception of ETA refrigerators. Because refrigerators and freezers were officially eligible for the ETA only during 2020 and 2021, we do not anticipate market share will continue to grow in the same way it would for a specification that remained active. Our max forecast predicts market share will continue to grow through 2022 before stabilizing, while our average forecast predicts market share will stabilize with the end of the award period in 2021. 
[bookmark: _Ref114138265]Table 2: With-Program Market Share Scenario Approach
	Forecast Scenario
	General Approach
	Adaptation for ETA Refrigerators

	Max
	Forecast based on reported sales data for Jun 2020 – Dec 2021, using 4-phase process described above. 
	Ends Phase 1 in Dec. 2022.

	Average
	Midpoint between annual baseline market share and max forecast market share
	Uses same forecast process as max scenario, but ends Phase 1 in Dec. 2021.

	Low
	Midpoint between average forecast and baseline forecast
	None


Unit Sales and Energy Savings Forecast
Apex used the forecasted natural market baseline and with-program market share forecast scenarios, along with a forecast of anticipated annual unit sales volumes and unit savings values, to predict electric energy savings attributable to the ComEd ESRPP program. This section describes the logic and assumptions underlying these savings forecasts. We first define each of the unit and energy savings forecasts equations and then follow with descriptions for each of the primary components used in the equations. 
As detailed below, we opted for constant values in some cases. We note that while in many cases, shifts in these variables are possible, and could impact ESRPP savings, we determined that the additional uncertainty introduced by attempting to forecast changes in these elements outweighed the potential benefits of incorporating those changes into the model.
Unit Sales
Apex calculated predicted total qualified unit sales volumes each year under a natural market baseline, and max, average, and minimum with-program scenarios based on Equation 1, below. Hyperlinks (hover, use CTRL and select item with mouse) are provided to the relevant description/definition associated with the newly defined components in each equation below. 
[bookmark: _Ref114149785]Equation 1: Total Qualified Sales Volume
Total Qualified Sales Volume
=
Market Share
x
Total Market Size
x
Configuration Share

We then calculated the volume of qualified sales passing through ESRPP participating retailers based on estimates of the share of total sales passing through ESRPP retailers (Equation 2). 
[bookmark: _Ref114211669]Equation 2: Qualified Sales Volume Sold Through ESRPP Retailers
ESRPP Retailer Sales Volume
=
Total Qualified Sales Volume 
x
ESRPP Retailer Market share

We calculated the gross volume of qualified sales attributable to ESRPP using the negotiated share of qualified sales occurring in non-participating retailers attributable to ESRPP (Equation 3).
[bookmark: _Ref114211609]Equation 3: ESRPP Gross Sales Volume 
ESRPP Gross Sales Volume
=
With Program Total Qualified Sales Volume 
+(
-
With Program ESRPP Retailer Sales Volume 
)x
Share of Non-Participant Sales Attributed to ESRPP
With Program ESRPP Retailer Sales Volume 

Finally, we calculated net sales attributable to ESRPP by deducting baseline sales and units sold through ComEd’s downstream Retail Appliance Program (RAP) that meet ESRPP qualification criteria and could be attributable to the ESRPP program from the net total (Equation 4). 
[bookmark: _Ref114211900]Equation 4: ESRPP Net Sales Volume
ESRPP Net Sales Volume
=
ESRPP-qualified sales attributable to RAP in ESRPP retailers
-(
+
ESRPP-qualified sales attributable to RAP in non-ESRPP retailers
x
Share of Non-Participant Sales Attributed to ESRPP
)-
ESRPP Gross Sales Volume 
Baseline Total Qualified Sales Volume

The market share inputs reflect the natural market baseline as well as the max, average, and low with-program forecasts, as described above. The following sections detail the remaining inputs to these calculations. 
[bookmark: _Total_Market_Size]Total Market Size
To estimate total market size, we drew on initial market size estimates that NEEA provided to ComEd. NEEA generated these estimates by applying the share of US households in ComEd territory to national shipment data.[footnoteRef:14] Our forecast assumed that market size would increase annually based on new housing construction, drawing on a housing completions forecast provided by ComEd.[footnoteRef:15] We applied household penetration of washers or refrigerators by housing type (single family vs. multifamily) from 2020 RECS data to the number of forecasted housing completions to estimate annual growth in market size in ComEd territory.  [14:  NEEA’s calculation also uses RECs data to adjust for any differences in household penetration between the East North Central region, which includes Illinois, and national penetration. ]  [15:  While we recognize that factors beyond new home construction likely influence annual appliance sales, we determined that the uncertainty of forecasting those drivers outweighs the benefit of including them in our estimates. ] 

	Research Question
	Baseline Implication

	What, if anything, are the main drivers of sales beyond equipment replacement and new construction? Are they likely to impact qualified products any differently from non-qualified products?  
	Changes the sales volume of qualified products (either through trends related to qualified product uptake specifically or general changes in market size) will impact the total energy savings the program generates. To the extent a forecast can reliably incorporate these trends, it will increase the accuracy of savings estimates. 



[bookmark: _Configuration_Share]Configuration Share
We drew on NEEA’s analysis of the share of clothes washer sales that are top-load vs front-load and the share of refrigerator sales that are bottom-mount, side-mount, and top-mount.[footnoteRef:16] We assumed that these configuration shares would remain constant. Front-load washers gained market share as they first entered the US market before subsequently losing market share as some consumers had negative experiences with early models. At this point we consider front-load washers to be a largely mature technology and anticipate that shares of front- vs. top-load units will stabilize. This is consistent with the assumptions in the Technical Support documents produced for DOE to support the federal efficiency standard revision for washers that is currently underway.[footnoteRef:17] Likewise, side-mount refrigerators have gradually lost market share to top- and bottom-mount units, but we anticipate limited capacity for these shifts to continue. This is also consistent with the approach taken in DOE’s Technical Support document for refrigerators.[footnoteRef:18] [16:  The assumed percentage distribution of product types was derived from the NEEA analysis, found in the “Illinois Sales Estimates” worksheet of the “NEEA 2021 Savings Report_ComEd_20220212.xlsx” file.]  [17:  Available at: https://downloads.regulations.gov/EERE-2017-BT-STD-0014-0030/content.pdf]  [18:  Available at: https://www.regulations.gov/document/EERE-2017-BT-STD-0003-0020 ] 

	Research Question
	Baseline Implication

	How, if at all, is uptake of different product types or configurations likely to shift over time?  
	The energy savings resulting from selecting a program-qualified model over a baseline model may differ between product types and configurations. In addition, some product types or configurations (like front-load washers) may fall outside of the program’s scope. Thus, accurately predicting shifts in market share of product types or configurations can increase the accuracy of energy savings forecasts. However, efforts to predict these trends without a strong rationale could introduce additional uncertainty into a savings forecast.



[bookmark: _ESRPP_Retailer_Sales]ESRPP Retailer Sales Volume
We assume the percent of sales going through retailers participating in ComEd’s RPP program versus non-participating retailers would remain constant. The ESRPP program is not currently seeking to expand its base of participating retailers, and we have no reason to believe the market share of participating retailers will change significantly. 
[bookmark: _Share_of_Non-Participant]Share of Non-Participant Retailer Sales Attributed to ESRPP
In a competitive appliance market, retailers will react to shifts in the strategies of their competitors. Non-participating retailers may respond in a variety of ways to ESRPP retailers’ changes in assortment or promotion strategies related to qualified products, and those responses may have varying impacts on the share of qualified products non-participating retailers sell. In response to this complexity, in 2021, ComEd and its evaluators agreed to attribute 50% of the expected lift in qualified sales among non-participating retailers to the ESRPP program. Our projections assumed no change in this share, as it is primarily a policy decision.
[bookmark: _ESRPP-Qualified_Sales_Attributable]ESRPP-Qualified Sales Attributable to Downstream Program
Apex used a linear forecast based on reported RAP rebate volumes and net-to-gross ratios for the years 2018-2021 to forecast downstream incentive uptake through 2030. We adjusted these forecasted sales volumes to account for differences in qualification criteria between RAP and ESRPP, as summarized below: 
Refrigerators: ComEd has defined more stringent efficiency levels for ESRPP refrigerator incentives than RAP incentives, providing ESRPP incentives only for the subset of ENERGY STAR products that also meet the ESME or ETA specifications. Apex analyzed RAP program data for the years 2019-2021 to assess the distribution of rebated products by configuration and efficiency tier and applied the resulting shares in our forecast. 
Clothes Washers: While RAP provides rebates for all ENERGY STAR clothes washers, ESRPP incentives apply only for top-load washers. Analysis of RAP program data found that top-load models account for approximately 50% of rebated models.[footnoteRef:19]  
 [19:  The share of top-load washers receiving RAP rebates (50%) is lower than our configuration share estimate for top-load washers (63%). This difference reflects a higher ENERGY STAR market share (and thus greater proportion of RAP rebate-eligible products) among front-load washers than top-load washers. ] 

Our analysis of RAP data also assessed the share of rebated units likely to have been sold through ESRPP participating retailers.[footnoteRef:20] We found that approximately 90% of RAP refrigerators and clothes washers were sold through ESRPP retailers and applied those percentages in our calculations.   [20:  There is some uncertainty in these estimates, as we were unable to determine which independent retailers are members of Nationwide Marketing Group (an ESRPP participant that offers purchasing for independent appliance retailers). ] 

Energy Savings
Apex applied per-unit savings estimates provided by NEEA to the ESRPP net sales volume for each of the with-program scenarios to forecast ESRPP energy savings. We used effective measure life (EUL) estimates from the Illinois TRM (V10) to calculate CPAS savings. We assumed per-unit savings values and EULs would remain constant throughout the forecast period. 
Results
Example forecast results are presented below for top-load clothes washers and top-mount ESME refrigerators. The remainder of the refrigerator bins results are included in the accompanying worksheet, “Apex RPP Unit Volume and Savings Forecast_V3.xlsx’”. 
Refrigerators
Figure 4 below presents the forecast results for top-mount ESME refrigerators. RPP-influenced sales ramps up into 2024 and then declines approaching 2026. The entirety of the top-mount refrigerators will meet ESME requirements due to ENERGY STAR revisions by 2027, as noted above. 
[bookmark: _Ref114234044]Figure 7: Projected ESME Top Mount Refrigerator Sales Volumes
[image: ]
Table 3 shows the first year annual and CPAS lifetime savings (in MWh) for top-mount ESME refrigerators resulting from RPP program influence.
[bookmark: _Ref114234216]Table 3: Top-Mount ESME Savings Projections
	
	Uptake Scenario
	2022
	2023
	2024
	2025
	2026
	2027
	2028
	2029
	2030

	Net 1st Yr MWh
	Max Potential
	1,007
	1,289
	1,211
	739
	219
	0
	0
	0
	0

	
	Avg. Potential
	608
	761
	796
	451
	72
	0
	0
	0
	0

	
	Low Potential
	280
	365
	451
	165
	0
	0
	0
	0
	0

	CPAS MWh
	Max Potential
	1,007
	2,295
	3,506
	4,245
	4,464
	4,464
	4,464
	4,464
	4,464

	
	Avg. Potential
	608
	1,369
	2,165
	2,616
	2,689
	2,689
	2,689
	2,689
	2,689

	
	Low Potential
	280
	645
	1,096
	1,261
	1,261
	1,261
	1,261
	1,261
	1,261



Top-Load Clothes washers
Figure 5 below presents the forecast results for top-load clothes washers. RPP-influenced sales ramps up into 2025 and then declines into 2027. The entirety of top-load clothes washers will meet ES requirements due to ENERGY STAR revisions by 2028, as noted above.
[bookmark: _Ref114234295]Figure 8: Projected Top Load Clothes Washer Sales Volumes
[image: ]
Table 4 shows the first year annual and CPAS lifetime savings (in MWh) for top-load clothes washers resulting from RPP program influence.
[bookmark: _Ref114234396]Table 4: Top Load Clothes Washer Savings Projections
	
	Uptake Scenario
	2022
	2023
	2024
	2025
	2026
	2027
	2028
	2029
	2030

	Net 1st Yr MWh
	Max Potential
	3,166
	4,139
	5,050
	5,375
	4,959
	2,933
	0
	0
	0

	
	Avg. Potential
	2,084
	2,632
	3,557
	3,688
	3,357
	2,032
	0
	0
	0

	
	Low Potential
	1,543
	1,878
	2,811
	2,844
	2,555
	1,581
	0
	0
	0

	CPAS MWh
	Max Potential
	3,166
	7,305
	12,355
	17,731
	22,690
	25,623
	25,623
	25,623
	25,623

	
	Avg. Potential
	2,084
	4,716
	8,273
	11,961
	15,318
	17,349
	17,349
	17,349
	17,349

	
	Low Potential
	1,543
	3,422
	6,232
	9,076
	11,631
	13,213
	13,213
	13,213
	13,213


Areas for Future Research
The appliance market characterization and projection described in this Energy Savings Framework (ESF) document provides a best-efforts estimate of current (2022 Program Year) RPP savings for ComEd. Market Transformation Program savings projections will always include some uncertainty, but additional research can improve the confidence of the Illinois EE community that the savings are based on a deeper understanding of market fundamentals that are consistent with the experience and viewpoints of business and technical experts in the specific RPP energy efficient appliance industries.
In addition to the ESF, additional research can improve the understanding of how the RPP Program is influencing decisions in the market (and ultimately resulting in increased EE product market share). This research can result in 1) increased confidence that the program is having the intended impact relative to the Preponderance of Evidence standard, and 2) insights into effective program design improvements that can increase market impact.
In 2023, additional research will be conducted through the following efforts:
1. Guidehouse, in conjunction with ComEd and Illinois stakeholders, will recruit an Expert Judgement Panel (EJP). This panel will be interviewed for their perspectives on a variety of issues that are relevant to the RPP Program Design (Logic Model) and Energy Savings Framework. 
1. RPP Program participating retailer surveys are conducted by NEEA annually to gauge program influence and identify potential program improvements.
1. Guidehouse will conduct evaluation of RPP Program Market Progress Indicators (MPI’s). This research was first conducted in 2022. The goals of the MPI research are to establish that the RPP Program is working in the market as intended and to assess the program impact based on the Preponderance of Evidence standard.
1. There may be other research avenues that are determined to be useful to pursue by RPP utilities or others. 
The following specific issues have been identified that additional research seeks to help address:
1. The best projection for Natural Market Baseline (NMB) without the program. These issues include:
0. Understanding how the product attributes of energy efficient appliance models translate into value for not just the customer, but for other supply chain actors. Further, how that value motivates customers and supply chain actors to change behaviors that would accelerate the adoption of EE models.
0. Understanding the recent market history of clothes washers and refrigerators to be able to more confidently project the near-term (next 3 years) trajectory of energy efficient models.
0. Understand the factors that determine natural market cycles for new appliances. How long should the cycle be expected to last and what factors shorten or extend it?
0. Understand the factors that determine how new appliances increase sales and gain market share. What mathematical models best reflect the anticipated market trajectory and why?  
0. Understand at a more fundamental level how supply chain actors interact with each other and customer decisions and what are the components of the influence that each actor has upon another.
1. According to the EPA: “Scope 3 emissions are the result of activities from assets not owned or controlled by the reporting organization, but that the organization indirectly affects in its value chain.” Reducing and reporting Scope 3 emissions are a relatively new driver for corporations, including the participating RPP retailers (and, potentially, the non-participating retailers). It is expected that 2023 research will more thoroughly determine the role of Scope 3 emissions reduction and reporting as an influence on appliance retailer behavior and EE appliance sales.
Research conducted in 2023 would also look to improve the general understanding of EE product supply chains, markets and customers. More detailed research questions will be developed as each research effort is scoped in more detail. Those research questions would include the following:
1. Is it reasonable to assume that the natural state of appliance markets is for the market share of products meeting ENERGY STAR and/or above ENERGY STAR efficiency tiers to increase?
1. Is it reasonable to extrapolate historical data on efficient market shares to predict baseline uptake? If so, for how many years is it reasonable to assume that a linear trend will continue?
1. To what extent is retailers’ increased focus on carbon emissions, and specifically their Scope 3 carbon reduction goals, likely to increase market share of efficient products? 
0. How might these efforts be different if the retailers were not participating in ESRPP? 
0. What impact would these efforts have on uptake of products meeting above ENERGY STAR efficiency specifications, given that retailers typically do not recognize these levels?
1. What other market trends might impact the availability of efficient products? (This could include both trends in consumer demand for certain features or configurations, and supply side considerations like labor costs, automation of production, availability of materials/components, etc.) 
1. For each product what are the thresholds above and below which market share of efficient products is unlikely? (What share of the market is unlikely to pursue energy efficiency? What share is likely to prioritize it above all else?)
1. What is the likely impact on market share of products meeting an efficiency specification when that specification goes from an above ENERGY STAR level like ESME to become the base ENERGY STAR level? How much is market share likely to increase? How soon after the ENERGY STAR specification update?
1. How, if at all, is uptake of different product types or configurations likely to shift over time? 
1. What, if anything, are the main drivers of sales beyond equipment replacement and new construction? Are they likely to impact qualified products any differently from non-qualified products?  
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Top Mount ESME Natural Market Baseline
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Efficient Market Share




Other Configurations & Efficiency Levels
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Adjusted NMB	0.12770361243671435	9.1564644551001981E-2	7.5141223598765142E-2	8.0492951543453942E-2	5.6185147406798946E-2	9.3464426686078225E-2	8.2900324121975663E-2	0.11490087752540674	4.0274619093774527E-2	9.3408734630386167E-2	9.7885212490894449E-2	0.11096209716468898	0.15158782598759163	0.16151213784017238	0.13661746651836332	0.17658779137415259	6.8635947721676929E-2	8.3094610658638254E-2	0.1605440952647908	9.6690267300322333E-2	0.13442107064758757	0.19071224009715693	0.18932621530396437	0.1002975948393653	0.1856336314238109	0.15892387065283087	0.16194927517092672	0.15276916495855841	0.12283433233727946	0.13861039453010909	0.12215771944631658	0.13259818464786166	0.16924339281798551	0.15213109335274488	0.15490520167506988	0.13693067690297916	0.1477288922521946	0.18450909490193157	0.17477002959549975	0.16081267868571875	0.17437917340859782	0.14942152519017082	0.18630830854261832	0.14812218466677607	0.18700981610374273	0.18161000602719818	0.20148548179913908	0.14394223152239724	0.17897775220558823	0.21806879488922423	0.20042104976804534	0.21420876661724209	0.24021416466061785	0.22921713484078465	0.25398789821915013	0.24648566649763559	0.23162227538433547	0.21424663680090256	0.20845288959477171	0.25346707462658968	0.23065004312405943	0.20803681495259818	0.31645012701801556	0.23977985840892124	0.24228145178180949	0.24486643160046073	0.24745141141911198	0.24995300479200022	0.25253798461065147	0.25503957798353971	0.25762455780219096	0.2602095376208422	0.26254435810220444	0.26512933792085569	0.26763093129374393	0.27021591111239518	0.27271750448528342	0.27530248430393467	0.27788746412258591	0.28038905749547416	0.28297403731412496	0.2854756306870132	Focus	ESME 2019+ Market Share	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	42979	43009	43040	43070	43101	43132	43160	43191	43221	43252	43282	43313	43344	43374	43405	43435	43466	43497	43525	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	44105	44136	44166	44197	44228	44256	44287	44317	44348	44378	44409	44440	44470	44501	44531	0.17557251908396945	0.13943355119825709	0.12301013024602026	0.12836185819070906	0.10405405405405406	0.14133333333333334	0.13076923076923078	0.16276978417266186	8.8143525741029641E-2	0.14127764127764128	0.14575411913814956	0.15883100381194409	0.19945673263484673	0.20938104448742748	0.18448637316561844	0.22445669802140772	0.11650485436893204	0.13096351730589337	0.2084130019120459	0.14455917394757745	0.1822899772948427	0.23858114674441205	0.2371951219512195	0.14816650148662042	0.233502538071066	0.20679277730008599	0.20981818181818182	0.20063807160581354	0.17070323898453457	0.18647930117736422	0.17002662609357169	0.18046709129511676	0.21711229946524063	0.2	0.20277410832232498	0.18479958355023426	0.19559779889944973	0.23237800154918667	0.22263893624275485	0.20868158533297385	0.22224808005585292	0.19729043183742592	0.23417721518987342	0.19599109131403117	0.23487872275099786	NEEA	ESME 2019+ Market Share	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	42979	43009	43040	43070	43101	43132	43160	43191	43221	43252	43282	43313	43344	43374	43405	43435	43466	43497	43525	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	44105	44136	44166	44197	44228	44256	44287	44317	44348	44378	44409	44440	44470	44501	44531	8.9590443686006827E-2	9.0692124105011929E-2	7.9061148857319338E-2	7.5523922499011464E-2	7.6070528967254414E-2	0.12426219322771047	0.10793832095945174	0.10008653014133256	7.372770769899957E-2	9.6811371494429505E-2	8.7167854828256647E-2	9.6786248131539618E-2	0.11758793969849246	0.15354107648725213	0.12318976866654129	0.11446409989594172	0.11865729898516784	0.11411411411411411	0.14188115665713377	0.1829173166926677	0.12111553784860558	0.1864406779661017	0.15846877673224979	0.14569397993311037	0.15098765432098765	0.14615384615384616	0.19253886010362695	0.20978120978120979	0.21917994823593515	0.16544438624061464	0.14593386952636284	0.16106094808126412	0.2023457702253417	0.13687623343670707	0.16922626883135877	0.17845828933474128	0.1794361913674114	0.18742934659733212	0.18348909657320872	0.17723482644948613	0.19223674713288957	0.19674502712477396	0.19562863050113222	0.20453168544771599	0.21663039535727241	0.19428733031674209	0.21416280608868299	0.15661955581194115	0.19165507649513214	0.23074611917876814	0.21309837405758925	0.19917989879602163	0.2229271171437002	0.18210915059499386	0.23253129716771731	0.23417410933359506	0.22537562604340566	0.22034976152623212	0.24770757442532346	0.21922342457033736	0.20708676140613314	0.23372755146736751	0.27051932838734871	0.32615012106537528	0.38991311718584448	0.3509036144578313	0.40026107530390798	0.37458619811560989	0.43656259565350475	0.37099268116688999	0.32418798123727766	0.35391171328671328	0.39454763331336129	0.28970917225950782	0.44464407939767281	0.47545582047685836	0.47526542993816356	0.40498560387937566	0.4175824175824176	0.48450315116981785	0.46478873239436619	0.43731710172070704	ComEd - Net Market Share	ESME 2019+	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	42979	43009	43040	43070	43101	43132	43160	43191	43221	43252	43282	43313	43344	43374	43405	43435	43466	43497	43525	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	44105	44136	44166	44197	44228	44256	44287	44317	44348	44378	44409	44440	44470	44501	44531	0.21420876661724209	0.24021416466061785	0.22921713484078465	0.25398789821915013	0.24648566649763559	0.23162227538433547	0.21424663680090256	0.20845288959477171	0.25346707462658968	0.23065004312405943	0.20803681495259818	0.31645012701801556	0.38861541786222847	0.35922076414054471	0.30616471143775947	0.50600084588883065	0.45388854899766834	0.52971828504848173	0.45816845170764936	0.39006880857842402	0.41017955586030552	0.48179115407274026	0.44684046527269838	0.4753376922127352	0.53827985171868209	0.49287107080897086	0.44233251861280226	0.49488685018045242	0.50586301964937086	0.56080318330063128	0.47988110629968533	Focus	ENERGY STAR V5 Market Share	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	42979	43009	43040	43070	43101	43132	43160	43191	43221	43252	43282	43313	43344	43374	43405	43435	43466	43497	43525	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	44105	44136	44166	44197	44228	44256	44287	44317	44348	44378	44409	44440	44470	44501	44531	0.17557251908396945	0.13943355119825709	0.12301013024602026	0.12836185819070906	0.10405405405405406	0.14133333333333334	0.13076923076923078	0.16276978417266186	8.8143525741029641E-2	0.14127764127764128	0.14575411913814956	0.15883100381194409	0.19945673263484673	0.20938104448742748	0.18448637316561844	0.22445669802140772	0.11650485436893204	0.13096351730589337	0.2084130019120459	0.14455917394757745	0.1822899772948427	0.23858114674441205	0.2371951219512195	0.14816650148662042	0.233502538071066	0.20679277730008599	0.20981818181818182	0.20063807160581354	0.17070323898453457	0.18647930117736422	0.17002662609357169	0.18046709129511676	0.21711229946524063	0.2	0.20277410832232498	0.18479958355023426	0.19559779889944973	0.23237800154918667	0.22263893624275485	0.20868158533297385	0.22224808005585292	0.19729043183742592	0.23417721518987342	0.19599109131403117	0.23487872275099786	NEEA	ENERGY STAR V5 Market Share	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	42979	43009	43040	43070	43101	43132	43160	43191	43221	43252	43282	43313	43344	43374	43405	43435	43466	43497	43525	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	44105	44136	44166	44197	44228	44256	44287	44317	44348	44378	44409	44440	44470	44501	44531	8.9590443686006827E-2	9.0692124105011929E-2	7.9061148857319338E-2	7.5523922499011464E-2	7.6070528967254414E-2	0.12426219322771047	0.10793832095945174	0.10008653014133256	7.372770769899957E-2	9.6811371494429505E-2	8.7167854828256647E-2	9.6786248131539618E-2	0.11758793969849246	0.15354107648725213	0.12318976866654129	0.11446409989594172	0.11865729898516784	0.11411411411411411	0.14188115665713377	0.1829173166926677	0.12111553784860558	0.1864406779661017	0.15846877673224979	0.14569397993311037	0.15098765432098765	0.14615384615384616	0.19253886010362695	0.20978120978120979	0.21917994823593515	0.16544438624061464	0.14593386952636284	0.16106094808126412	0.2023457702253417	0.13687623343670707	0.16922626883135877	0.17845828933474128	0.1794361913674114	0.18742934659733212	0.18348909657320872	0.17723482644948613	0.19223674713288957	0.19674502712477396	0.19562863050113222	0.20453168544771599	0.21663039535727241	0.19428733031674209	0.21416280608868299	0.15661955581194115	0.19165507649513214	0.23074611917876814	0.21309837405758925	0.19917989879602163	0.2229271171437002	0.18210915059499386	0.23253129716771731	0.23417410933359506	0.22537562604340566	0.22034976152623212	0.24770757442532346	0.21922342457033736	0.20708676140613314	0.23372755146736751	0.27051932838734871	0.32615012106537528	0.38991311718584448	0.3509036144578313	0.40026107530390798	0.37458619811560989	0.43656259565350475	0.37099268116688999	0.32418798123727766	0.35391171328671328	0.39454763331336129	0.28970917225950782	0.44464407939767281	0.47545582047685836	0.47526542993816356	0.40498560387937566	0.4175824175824176	0.48450315116981785	0.46478873239436619	0.43731710172070704	NEEA	ETA Market Share	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	42979	43009	43040	43070	43101	43132	43160	43191	43221	43252	43282	43313	43344	43374	43405	43435	43466	43497	43525	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	44105	44136	44166	44197	44228	44256	44287	44317	44348	44378	44409	44440	44470	44501	44531	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	9.814505839630975E-5	6.4923019847894638E-4	1.9077901430842607E-3	2.0097977640999875E-3	2.0369191597708466E-3	1.1219147344801795E-3	6.3074901445466488E-3	6.9504099960952751E-3	4.6166263115415655E-2	5.5449600904146357E-2	4.2089410272669624E-2	8.2075548666068365E-2	8.2505729564553099E-2	0.17217630853994489	9.0506133388310483E-2	7.4342862200194704E-2	9.680944055944056E-2	0.10535250649091273	6.6605653853976002E-2	0.10677618069815195	0.10014025245441795	0.12110605530276514	0.10630398545234127	0.13433118605532399	0.10808944142277475	0.12387367684367072	0.10406180498653869	ComEd - Net Market Share	ENERGY STAR V5	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	42979	43009	43040	43070	43101	43132	43160	43191	43221	43252	43282	43313	43344	43374	43405	43435	43466	43497	43525	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	44105	44136	44166	44197	44228	44256	44287	44317	44348	44378	44409	44440	44470	44501	44531	0.21420876661724209	0.24021416466061785	0.22921713484078465	0.25398789821915013	0.24648566649763559	0.23162227538433547	0.21424663680090256	0.20845288959477171	0.25346707462658968	0.23065004312405943	0.20803681495259818	0.31645012701801556	0.38861541786222847	0.35922076414054471	0.30616471143775947	0.50600084588883065	0.45388854899766834	0.52971828504848173	0.45816845170764936	0.39006880857842402	0.41017955586030552	0.48179115407274026	0.44684046527269838	0.4753376922127352	0.53827985171868209	0.49287107080897086	0.44233251861280226	0.49488685018045242	0.50586301964937086	0.56080318330063128	0.47988110629968533	ComEd - Net Market Share	ETA 	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	42979	43009	43040	43070	43101	43132	43160	43191	43221	43252	43282	43313	43344	43374	43405	43435	43466	43497	43525	43556	43586	43617	43647	43678	43709	43739	43770	43800	43831	43862	43891	43922	43952	43983	44013	44044	44075	44105	44136	44166	44197	44228	44256	44287	44317	44348	44378	44409	44440	44470	44501	44531	0	0	0	0	1.2871669455528383E-4	1.492942453854506E-3	8.2209799408089446E-4	-3.559137754250277E-4	-2.2755558320310767E-3	-5.1154532758349751E-4	2.3573159859138549E-3	4.5868613586014769E-3	5.3592969171951832E-2	6.5770923954227928E-2	4.8910442743542802E-2	9.7431557566423022E-2	5.353113870129058E-2	0.17911257355769042	5.8473661516350486E-2	3.8084158329077251E-2	8.6872844370318045E-2	7.722295654948283E-2	8.1727878780989249E-2	9.8714820773210407E-2	0.10739347212530721	0.1514013127403909	0.14178149565343462	0.1490480055464232	0.14253955427289797	0.14733146963317098	0.10611050614575274	



With Program Sales	1.1260158048197941E-3	1.0371617607027964E-2	5.658219122889558E-2	9.7229928917076131E-2	8.9477744690033639E-2	0.11152591175432287	0.16478013813206596	0.10218744782897445	0.24526246167650084	0.18389942053326155	0.15448265884136447	0.23841086030088721	0.13596964305623516	0.19735167373823448	0.20407405358245148	0.21685817345637537	0.21054539835353295	0.21869223227669857	0.24120179845298559	0.22644332126842084	0.29215792387733486	0.21647435932729905	Pre-Program Sales	
1.1260158048197941E-3	1.0371617607027964E-2	5.658219122889558E-2	9.7229928917076131E-2	8.9477744690033639E-2	0.11152591175432287	0.16478013813206596	0.10218744782897445	0.24526246167650084	0.18389942053326155	0.15448265884136447	0.23841086030088721	0.13596964305623516	
ETA Market Share
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