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Quick Context 

• Stock and Flow 
• Sales data measures flow 
• Quantifiable information 

 
• Lighting Distributors 

• Manufacturers too inaccessible 
• Contractors too numerous 
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Distributors

Goldie Locks in supply chain



The Plan 

• Recruit our Allies (StrikeForce!) 
• NEEA (Elaine Miller) 
• Evergreen Consulting 
• Utility lighting program managers 
• BPA 

• Persuade Distributors 
• Know our audience 
• Appeal to their hearts 
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Leverage existing relationships




Where We Stand (January – May) 

• More participation than ever 
• 2014: 12 distributors 
• 2015: 16 distributors 
• 2016: 23 distributors… and counting 

• Good mix of distributors 
• 5 large 
• 4 medium 
• 14 small 
 

• Overall, a great year 

Presenter
Presentation Notes
Ethan

Focus here



Goals Going Forward 

• Mo’ Data, Mo’ Statistical Certainty 
• Bring in the hold outs 

• Sustainable Research - Retainment 
• Refine incentives  
• Simplify process  
• Validate trust 

• Normalize Data Collection 
• They’ll expect us to come knocking 
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Status Update: RTF 
Market Analysis 
Subcommittee 
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Subcommittee kicking off! 

June 10th 9-11 
Contact to join: GHerndon@NWCouncil.org 
 
Meeting 1: Fundamentals of Market Analysis 
Meeting 2: Lighting Model Development  Tiger Team 
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Baseline  
Library  
Update 

Presenter
Presentation Notes
BONNIE



First Meeting: Technical 
Workshop  
• Date: June 8th 

• Objectives:  
• Focus on technical modeling in CPA analysis 
• Discuss how having an agreed upon efficiency 

mix in the baseline might impact implementation 
of CPAs 

• Desired Outcome: We make sure that there is 
no unintended consequence to CPAs from 
using the same frozen efficiency level 

• Attendees: Council staff, NEEA planning staff, 
CPA consultants (EES, Cadmus, AEG, Utility 
Consulting, Cadeo) 
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Second Meeting: Process and 
Next Steps 
• Date: TBA 
• Objectives:  

• Summarize key takeaways from technical workshop 
• Discuss the process—when, how and other logistics for 

managing the process to roll out a regional baseline library 
• Present and discuss options for consideration on how to 

move forward 
• Desired Outcome: We gather feedback from the region on 

how to move forward with developing a regional baseline 
library 

• Desired Attendees: Utility staff who manage CPAs, Council 
staff, NEEA planning staff, other interested stakeholders 

• Webpage: http://www.bpa.gov/goto/BaselineLibrary 
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Product Flow and 
Efficiency Mix 101 
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SOME TERMINOLOGY 

PRODUCT FLOW INSTALLED STOCK   

Presenter
Presentation Notes
Understand the product flow. 

While many energy efficiency research studies focus on what equipment is installed in buildings currently—e.g., the Residential Building Stock Assessment (RBSA) and Commercial Building Stock Assessment (CBSA) studies—it is also important to understand the existing mix of products being sold, referred to as product flow. Product flow gives a market-based view of what products are being installed in buildings now. Understanding product flow is critical to program design, potential assessments, and Momentum Savings estimation. Actual sales data are the best metric for capturing product flow because they represent the most direct measure of current consumer preferences. Sales data reflect current product flow as opposed to data about installed stock, which reflect decisions made in the past. This distinction is most critical in rapidly changing markets where new technologies offer the potential for change. In such cases, product flow can look very different from the installed stock.

For example, the commercial lighting market has changed considerably in recent years due to the rapid advances of LED technology. To keep up with the market, BPA collected detailed lighting sales data that represents roughly 40% of the Northwest residential lighting market. The findings from the sales data helped BPA understand the current state of the non-residential lighting market as well as how those findings affect program planning. The data also allowed BPA to estimate Momentum Savings associated with the technology and market changes in the region. 

Note for editing: We’d still like to add a specific example here but are still compiling the data: 
e.g., X% of installed commercial light bulbs were LEDs, but X% of the sales were LEDs for the same category. Illustrate the difference.
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15 

HIGH LOW 

Presenter
Presentation Notes
Momentum Savings analysis begins with the current practice baseline, which is the average of the market. Here I am showing it as a regular bell curve.
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COUNCIL BASELINE 

COUNCIL BASELINE 

HIGH LOW KWH CONSUMPTION 

#  
OF SALES 
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The second thing to understand is a Frozen Baseline. The Council freezes the baseline using the existing market saturation of the year before the plan, including any known codes and standards changes. This is essentially a snapshot of the market. The Council Plan uses the current practice baseline or a proxy for most measures. And because of this, they assume a certain amount of efficiency occurring in the market: the existing market efficiency. 

This baseline then continues over the course of the plan period. 
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Presenter
Presentation Notes
Momentum Savings: Complete market shift

Baseline to new baseline: measuring the momentum of the total market

But for momentum savings, you need to move the average efficiency to a new level. The analysis is a current practice baseline to current practice baseline change –it is a complete market movement that shifts the average up.

Here we see the efficiency target for each biennium, against the Power Plan baseline. If we hold the baseline constant, then as time continues we get farther from the Council baseline, and so the Momentum & NEEA savings grow. 





THE EFFICIENCY MIX 
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Presenter
Presentation Notes
We are measuring a market change. For the purposes of Momentum Savings, we are measuring changes in the average unit energy consumption in the market over time. Energy savings materialize when the average energy use of a product type (e.g., light bulb) decreases. [REFERENCE BACK TO POSTER/HANDOUT]

The average includes ALL units in a market, not just efficient ones. The average unit energy consumption is weighted by the efficiency mix. If the weighted average UEC did not change over time, there would be zero energy savings. 

Key concept: UEC, weighted by Efficiency Mix




THE EFFICIENCY MIX 
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is the distribution of sales that fall  
within each efficiency level in a given  

market in a given year 

Presenter
Presentation Notes
The efficiency mix is the distribution (i.e., percentage) of sales that fall within each efficiency level in a given market in a given year.

The slide shows a sample efficiency mix in an automobile market. We have six inefficient Hummers sold, three more efficient pickup trucks, and one efficient sedan. In other words, 60% of the market is inefficient, 30% is a mid-level efficiency, and 10% is efficient in this example.

In our research, we collect sales data to help us create a similar view of the markets that we study. We typically collect data from retailers or distributors that helps us understand the composition of units sold into those markets.





UNIT ENERGY CONSUMPTION (UEC) 
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Presenter
Presentation Notes
We know that different efficiency levels exist in the market, each with its own individual unit energy consumption estimate. The hummer consumes more than the pickup which consumes more than the sedan. In order to get to a market average UEC, we need to know both the mix of efficiency levels, and how much energy each of them use [reference back to sticky note poster/handout]





UEC WEIGHTED 
BY EFFICIENCY MIX 
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Presenter
Presentation Notes
Once we have the UEC and the efficiency mix, we combine them in a weighted average to get the average UEC for our whole market. The key here is that we’re weighting the unit energy consumption of each type of car by that car type’s share of the market. Weighted average.

[Average Unit Energy Consumption]�
Thus, The average unit energy consumption is the energy consumed by an “average” unit sold in the market in a given year. 

When we calculate Momentum Savings, we multiply this average unit energy consumption by the annual market size to determine baseline and actual consumption. 

We combine the unit energy consumption with the efficiency mix to determine average unit energy consumption. We use the efficiency mix to create a weighted average of the unit energy consumption in a given year.
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UEC WEIGHTED 
BY EFFICIENCY MIX 

Presenter
Presentation Notes
This final weighted average number is built from a wide a variety of data sources and analyses, which vary by market. I want to highlight the data sources and analyses used for the residential HVAC momentum savings, which will be our next example.

·         Unit Energy Consumption: Simplified Energy Enthalpy Model (SEEM) informed by RBSA building stock and equipment saturation data and RTF models

·         Baseline Efficiency Mix: Sixth Power Plan assumptions

·         Actual Efficiency Mix: Distributor sales data and industry association sales data
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Presenter
Presentation Notes
This graphic represents the average unit energy consumption (measured in annual kWh) of each efficiency level in the Northwest air source heat pump market.  Higher HSPF ratings drive lower and lower consumption. The team ran SEEM models for the different efficiency levels using RTF assumptions and methodology to estimate UEC for each efficiency level. Note that we’re talking about consumption, not savings—that comes later. If existing RTF UECs align with the market and efficiency levels we’re analyzing, we can use those directly as well. 

Source: BPA_Res_HVAC_Momentum_Savings_Analysis_22Dec2015 (SEEM models)

Unit is kWh/yr

For the PNW Region
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ASHP UEC WEIGHTED 
BY EFFICIENCY MIX 

Presenter
Presentation Notes
This slide represents the efficiency mix of the air source heat pump market in 2014. The number of fans corresponds with the relative share of each efficiency level in the overall market. 

The Momentum Savings analysts measure the changing average UEC using sales data, interview findings, secondary research, and the results of impact evaluations. 

(Note fraction of fan blade = really small)

Source: BPA_Res_HVAC_Momentum_Savings_Analysis_22Dec2015

Unit is sales




ASHP UEC WEIGHTED 
BY EFFICIENCY MIX 
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7,835 
kWh/year 

Presenter
Presentation Notes
Source: BPA_Res_HVAC_Momentum_Savings_Analysis_22Dec2015

Unit is kWh/yr

HVAC UEC weighted by efficiency mix is 7,835 kWh/year



TAKEAWAYS 
1. THERE ARE MANY EFFICIENCY LEVELS IN THE 

MARKET, AND THEY’RE ALL PART OF THE 
MARKET AVERAGE 

2. EACH EFFICIENCY LEVEL HAS ITS OWN UEC 
3. WE WEIGHT EACH UEC BY SALES DATA TO 

GET OVERALL AVERAGE UEC 
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Average UEC x Market Size = Total Consumption! 




SALES DATA  
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Presenter
Presentation Notes
Sales data is an important part of our efficiency weightings—and are thus a big driver for the momentum savings we estimate. In a perfect world, all the data would be at our fingertips—but as we’ll see in this example from non-res lighting, that isn’t always the case. 

Given this importance and the imperfect nature of raw data collection, we want to make sure we account for all kinds of potential biases in our research to make sure our analysis is as representative of the whole region as possible. This is a challenge, but it’s not insurmountable—it’s a problem good market research can solve. 




DISTRIBUTOR 
SALES DATA  
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Presenter
Presentation Notes
Let’s look at our data collection for non-residential lighting. We’ve worked hard—and BPA and NEEA have worked even harder—to collect quite a bit of data over the past three years. This year’s sales data survey is under way and we’re hoping to get even more. Still, this is a big ask, and we probably won’t get all of the market. 

At the end of the day, we need to know how well we’re doing relative to the rest of the market—and one tool for doing so is market segmentation. Breaking down the market into groups where distributors’ sales mixes are similar, so we can use what we do have to fill in gaps. 




We continue to build on an effort from the first and second go round, partnering with NEEA and Elaine Miller to ask distributors for their full category sales data. This year we’re also asking many others to help us make a coordinated, tactful ask. 

We continue to be ambitious in our efforts in terms of the scope of our ask.  In essence, we ask for all of their data for all lamp types, though we emphasize that we will take data in multiple formats.

BPA and NEEA owned the relationships—which is really how it needs to be for data collection to be sustainable—and the Navigant and Cadeo team really play a support role.





Full Line 
 

Maintenance  
Repair & Operations 

Lighting Only 
 

DISTRIBUTOR TYPES 
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Presenter
Presentation Notes
To understand how representative our sales data is, we need to understand what the market looks like. We do that through market segmentation. One example of this is segmenting the market by distributor type. 

In the non-res lighting market, we segmented the market into three types of distributor: Maintenance Repair & Operations, Full Line, and Lighting Only. 

MRO are companies like Grainger, HD Supply, Fastenal– supplying lighting and other maintenance supplies, not as focused on big projects. Tend to have lower efficiency mix,. 
Full Line are companies like Platt, North Coast, Eoff—sell all kinds of electrical products, including lighting. More focus on projects, higher efficiency mix.
Lighting only sell only lighting products, and many focus specifically on high efficiency products, so their efficiency mix tends to be higher. 

Making sense of sales data requires we understand which group distributors are in; because their sales mixes are not the same.

WE SEGMENT. ONE WAY = DIST TYPES

One of the things we learned last year is that not all distributors are alike. They can have very different business models.  That’s important for two reasons:

From a programmatic perspective, each of these players have place in the market, with different customer bases, different intervention points.
Making sense of sales data requires we understand which group they are in; because their sales mixes are not the same.  Efficiency tends to go from left to right.





SURVEY REPRESENTATION 
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Presenter
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It turns out that the distributors in our survey sample were pretty representative of the market, in business model as well as distribution area and relative size. Distribution area refers to the geographic spread of their branches, and relative size we measured by # of branches in the NW. 

This representation told us our data was representative of the market, and we had enough of it to trust our findings. We knew our balance of distributors was a little different from the population (a few more lighting only), and our broader research helped us adjust our final estimates to account for this. 

In other markets, segmentation like this can show us whether we have big gaps in our data collection—in those cases, we might wait to report savings until we can get better data. 
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Presenter
Presentation Notes
One more dimension of representativeness is temporal: 
A single day of product sales would not be representative of where the market is at because of day-to-day and month to month fluctuations, so BPA typically defines the baseline based on the average over the course of a year to reduce “noise” in the data.
Baseline year = year before the Plan takes effect.
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Presenter
Presentation Notes
In addition to the overall “bumpiness” in sales data, seasonality can play a big role. Seasonal variation is another attribute that underscores the need to account for the whole year when estimating a market average. 

Seasonality of HVAC and lighting sales



TAKE-AWAYS 
1. SALES DATA IS THE BEST INDICATOR OF PRODUCT 

FLOW AND CAN BE COLLECTED WITH CREATIVITY 
AND COMMITMENT 

2. SALES DATA CAN BE REPRESENTATIVE, EVEN WHEN 
INCOMPLETE 

3. WE CAN USE MARKET SEGMENTATION TO INFORM 
WHETHER OR NOT OUR SALES DATA IS 
REPRESENTATIVE 

4. WE CAN ACCOUNT FOR SEASONAL VARIATIONS BY 
ESTABLISHING AVERAGE EFFICIENCIES USING FULL 
YEAR DATA 
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Support each other
Vocal variation

Pull out sections with notes done, send to Carrie.




LOCAL VARIATION 



IN A BIG-BOX WORLD:  
MORE SIMILARITIES THAN DIFFERENCES 

Presenter
Presentation Notes
Many of the markets we work with are more homogenous than we think; while local variation exists, it is less variable than what we generally believe: the conventional wisdom on regional variation is more myth than reality.



RBSA DIFFERENCES 

VINTAGE OF HOMES FUEL AVAILABILITY 

Presenter
Presentation Notes
In analysis we did of the five sub-regions of public power, we found that the big drivers to regional variation were due to fuel availability and home vintage mix. The region was fairly consistent in efficiency levels beyond that.



FOUR RETAILERS DOMINATE 
RESIDENTIAL LIGHTING 

Cree Philips TCP GE LSG Felt Osram 

Home 
Depot Walmart Costco Lowe’s 
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Presenter
Presentation Notes
In retail lighting, many players sell lamps, yet most people in the Northwest purchase their lamps via only a few retailers. This matters because the pricing, product availability and shelf design of those major retailers drive the market for residential lighting.



SHARE OF EFFICIENT LAMPS 
STOCKED BY STORE LOCATION 
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Presentation Notes
For example, looking across Home Depot shelves, we see a fairly consistent mix of what they have stocked on shelves between efficient and inefficient lamps.
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Presenter
Presentation Notes
Same with Lowe’s



0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Walmart 

Efficient Inefficient Average Share of Efficient Lamps

SHARE OF EFFICIENT LAMPS 
STOCKED BY STORE LOCATION 

40 

Presenter
Presentation Notes
Walmart has more variability, yet still sticks to a similar pattern.
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T12s AS % OF ALL LINEAR LAMPS 
SOLD INTO TERRITORY 
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All Utilities – 8% 

Ordered by # of linear  
lamps sold in 2015 

Presenter
Presentation Notes
This is data from the where products are shipped to that NEEA collects. It is more granular by location, but is less representative of the market than the data at the regional level. However, it shows us that we have fairly tight bounds around the average for T12. There are notable exceptions: for instance, Lewis County PUD has quite a few more sales of T12 than the average.

T12s as % of All Linear Lamps Sold into Territory

Largest 10 utilities = 7.8%
Remaining 80 utilities = 10.9%
All utilities = 8.4%

Source: Rob Carmichael



TAKE-AWAYS 

1. THERE IS MORE CONSISTENCY THAN 
DIFFERENCES IN SUB-REGIONAL MARKETS 

2. VINTAGE AND FUEL AVAILABILITY ARE 
DRIVERS OF DIFFERENCE 

3. THE AVERAGE IS ONLY AN AVERAGE 



Feedback on Intro 
to Momentum 
Savings packet 
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HVAC Market 
Intelligence Report 
www.bpa.gov/goto/HVAC 

 

What’s New 
& Upcoming 

HVAC Research Findings 
Brownbag, tomorrow 12pm 
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BONNIE present. CARRIE/ETHAN/JESSICA ADD CONTENT



Questions 
+ 

Discussion 



Next Meeting: 
June 29th, 9am 
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