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Presenter
Presentation Notes
Today we’re going to present on the research BPA has conducted over the past year two years on the non-residential lighting market.  As part of this work, BPA worked closely with two consulting firms: Navigant and Cadeo.



20% 

of non-residential sector 
consumption 

2 

non-residential lighting is… 

largest commercial  
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of energy efficiency 
portfolio savings  

32% 2nd 

Presenter
Presentation Notes
Starting with a little context about why we chose to study the non-res lighting market and why its important.  First, lighting is 20% of non-residential electricity consumption—and 11% of all regional consumption. This makes it the 2nd largest commercial end use. In 2014, it was 32% of energy efficiency portfolio savings in the non-residential sectors across all regional utility programs. 

The 7th plan estimates lighting consumed 2,072 aMW in 2015. 

Sources: 
Consumption: 2017 estimates of total consumption from 7th Power Plan, Base Scenario
Savings: 2014 RCP workbook.  



a complex market 
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3 SECTORS 15 APPLICATIONS 

16 TECHNOLOGIES LAMPS, BALLASTS + FIXTURES 

Presenter
Presentation Notes
Non-residential lighting is also a complex market. It spans commercial and industrial buildings, exterior lighting, and street and roadway lighting. Within these sectors, we’ve divided lighting into fifteen different applications across these sectors.  Applications are the way in which people use lighting —think high bay lighting in warehouses and ambient linear in office buildings. Then there are sixteen different technologies—many types of linear fluorescents and HID products, LED lamps and luminaires, CFLs and halogens and incandescents. Lastly, this market is complicated by the fact that many of these technologies sell ballasts, lamps and fixtures separately. 
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multiple overlapping  

TRENDS 

Presenter
Presentation Notes
In the past five years a lot has been happening in the non-res lighting market.  First, we are all aware of the changes LEDs are causing across the lighting industry.  But LEDs are not the only aspect of what is changing in the non-res lighting market.  In fact, we have seen a number of trends.  HID, incandescent and halogen sales have fallen as linear fluorescent, CFL, and most recently LED sales have grown. Within linear fluorescents, efficiency levels have risen as T8s displaced T12s. All of these many technology shifts combined led to 377 aMW of market savings between 2010 and 2015 (relative to frozen baseline).
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BPA is keeping a finger  
on the pulse 
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BROAD MARKET ACTOR 
INTERVIEWS 

Presenter
Presentation Notes
Because of all of these changes, BPA has been studying this market for several years. We have collected sales data from distributors for consecutive years in a row.  We have conducted three rounds of in-depth interviews and surveys with distributors and manufacturers and other market actors. We plan to continue to monitor this market as it changes.



6 

2016  
research  
had many 
components 

MOMENTUM 
SAVINGS 
MODEL PROGRAM 

DATA ANALYSIS 

BASELINE 

ANALYSIS 

MARKET CHARACTERIZATION 

LITERATURE  
REVIEW 

SALES  
DATA 

MARKET  
ACTOR  

INTERVIEWS 

MARKET  
INTELLIGENCE 

Presenter
Presentation Notes
Focusing in on this study, our goal was two fold.  We wanted to estimated momentum savings for the 6th plan period, 2009-2015; and we wanted to conduct an assessment of the market in terms of how much competition, sales, and technologies have changed; and how market actors are adapting to this change.  We conducted several different research activities to achieve these goals including quantitative and qualitative research, and we also built a model of the PNW non-residential lighting market. 



sales data collection  
and analysis 

DATA FROM 29 DISTRIBUTORS 

REPRESENTS AN ESTIMATED 35% OF THE MARKET 

DATABASE COMPILED SALES FROM 2010-2015 
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DETAIL ON ALL TECHNOLOGIES, PLUS CONTROLS 

Presenter
Presentation Notes
A total of 34 unique distributors have now provided data for at least one of the three surveys conducted since 2012. This year’s outreach efforts resulted in sales data contributions from 29 Northwest distributors, including 14 new participants, as well as more detailed sales categories for controls and LEDs. 
We targeted all types of distributors in our outreach, and were successful in recruiting a diverse mix. Participating distributors included a diverse range of small, medium, and large companies; and we captured Northwest sales data from distributors that serve national, regional, and local areas. 
We’ve collected data from 34 distributors, but there are 40+ distributors that we know of in the Northwest market. There also may be smaller numbers of non-residential lighting sales going through other channels, such as manufacturer direct sales, which we did not capture in this data collection effort. 
However, we did interpolate and extrapolate the data to cover missing years from our participating distributors. For example, if Distributor X provided data from 2010-2013, but not for 2014 or 2015, we used Distributor X’s historical sales, as well as the trends in the rest of the data set to estimate 2014-2015 sales for Distributor X. This extrapolation affects about 20% of the data – and even less in the recent years where we have better coverage (6% for 2015) – and it is important because it allows us to make meaningful comparisons between years.
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market actor interviews 

85  
Non-Residential  

Lighting  
Professionals 

Presenter
Presentation Notes
We conducted interviews with 85 non-residential lighting professionals.  These folks span the range of the lighting industry from contractors to manufactures and distributors to corporate decisions makers.  We spent over 55 hours chatting with these experts to understand the ripple effects of the LED boom, as well as to gather more market intelligence about areas of the lighting market that we didn’t know as much about.
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interview research questions 
MARKET EVOLUTION PURCHASE DECISIONS REGIONAL VARIATION 

INDUSTRIAL LIGHTING OUTDOOR LIGHTING 

Presenter
Presentation Notes
These are the five areas that we focused on, building on past research. Our intention was to fill in knowledge gaps and inform and validate the assumptions built into the momentum savings model. In addition to keeping tabs on high-level market evolution, we wanted to learn more about purchase decisions, regional variation, and industrial and outdoor lighting. 



10 

literature review 

Supplemented model 
development where 
primary data was 
unavailable 

Identified data  
collection  
opportunities 

Over 40 regional  
and national  
data sources 

Presenter
Presentation Notes
Throughout this research—and particularly as we began our model development—we maintained a list of secondary resources that we reviewed or referenced in our work. This included references suggested by interviewees and both national and regional data sources that supplemented our primary research. 



regional model development 
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New, More Robust  
Non-residential  
Lighting Model 

Stock Turnover  
Approach With  

More Granularity 

Forecasting  
Capability 

Presenter
Presentation Notes
A core element of this and past market characterization work has been estimating market and momentum savings. This year, we built a new lighting market model in Analytica. This new model has additional granularity and a robust stock turnover approach that enables us to estimate both market and momentum savings more accurately. It also allows us to forecast market trends and gauge possible effects on market and momentum savings in the future. 
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model scope 

Every Lamp Sold Every Fixture  
in the Stock 

All Three Sectors 

Presenter
Presentation Notes
This model spans the entire non-residential lighting stock for the major lighting applications: every lamp and fixture in all three sectors. 

54 million fixtures in stock
29 million lamps and luminaires sold in 2015


2015 total fixture stock
2015 total lamp sales



what we learned 
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Presenter
Presentation Notes
We learned a great deal from all of these research activities. I’m going to start with some of the quantitative findings, then Kate will describe some of the nuances we uncovered in our interviews. 
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regional consumption declined 
7% between 2009 and 2015 

Presenter
Presentation Notes
First, non-residential lighting consumption in the Northwest has declined by 7% between 2009 and 2015. In a market this size, even small percentage decreases add up—that’s a decline of 147 aMW. 
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new construction on the rise 

Presenter
Presentation Notes
What makes this decline in consumption particularly notable because it occurred despite the total number of fixtures in the region growing 9% in the same time period (2009 to 2015). So, the region saved almost 150 aMW despite adding 4.4 million fixtures to the non-residential lighting market. 





MORE LED 3 

LESS HID 2 
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three trends driving 
consumption down 

BETTER LINEAR FLUORESCENTS 1 

Presenter
Presentation Notes
So let’s talk more about what is driving consumption down. Our sales data and stock model are a great tool to unpack these consumption trends. When we looked at the data, we saw three key trends emerge: better linear fluorescents, the decline of HID technology, and a lot more LED technology. I’m going to define each of these through some examples on the next few slides. 



2009 2010 2011 2012 2013 2014 2015

Ambient Linear Application  
Installed Fixtures 
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better linear fluorescents 
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Presenter
Presentation Notes
First, linear fluorescent lamps. We’re looking at the mixture of fixtures installed in the ambient linear application—think your typical office building. Linear fluorescents became more efficacious as installed stock shifted from older, less efficient T12 fluorescent systems to more efficient T8 and T5 fluorescent systems in ambient linear and high and low bay applications (Figure 6). LED tubes and troffers—the most efficient options--began emerging in this application by 2015, but much of the efficiency gains in this application was within linear fluorescent products. Linear fluorescent technologies represented 57% of all non-residential fixtures in 2015, so any change within these products makes a large difference in energy consumption. 


*Remind people of what ambient linear is—office. T12s – least eff. T8 better but LED is best.* 



2009 2010 2011 2012 2013 2014 2015
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less HID 
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High/Low Bay Application 
Installed Fixtures 

Presenter
Presentation Notes
Next, the number of HID fixtures installed in buildings is declining. This example is for high and low bay lighting, but the same trend is true in exterior lighting. In high and low bay, efficient linear fluorescent lamps, particularly T8 and high output T5 systems, displaced HID systems such as mercury vapor, metal halide, and high pressure sodium (Figure 7). This increased linear fluorescent fixtures from 62% of high and low bay fixtures in 2010 to 75% in 2015 while HID systems fell from 38% to 21% of these fixtures in the same period. This is a dramatic increase especially when you consider the fact that customers had to change out their entire fixtures in order to make this upgrade—it’s not just lamps and ballasts. LED is also contributing here to push out HID. 



2009 2010 2011 2012 2013 2014 2015

19 

more LED 
Building Exterior  
Installed Fixtures 
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T12 1% 

Presenter
Presentation Notes
Third, LED lamps and fixtures began eroding installed market share of all technologies, including: incandescent, halogen, and CFL in small lamp applications; linear fluorescent and HID systems in ambient linear and high and low bay applications; and primarily HID systems in exterior and outdoor lighting (Figure 8 and Figure 9). Small lamp applications comprised over 30 million installed lamps in 2015, and outdoor and exterior applications included over 11 million installed lamps in the same year.
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What do these trends  
mean for market and 
momentum savings? 
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MOMENTUM  
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377 aMW of market savings 
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Presenter
Presentation Notes
All of these changes added up to 377 aMW of market savings relative to a frozen efficiency baseline. Of that market savings, we estimate 150 aMW of momentum savings and 227 aMW of program and NEEA savings. 
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Presenter
Presentation Notes
Comparing total program savings to the market savings, it appears that programs drove a significant part of the market changes in the ambient linear, high/low bay, and exterior and outdoor lighting applications. Programs represented the smallest fraction of savings in the small lamp applications (i.e. general purpose and downlights).  Small lamp unsurprising given findings in residential market—easy to replace one by one. 


Background: The analysis required the total savings for BPA programs, non-BPA programs (investor-owned utilities, or IOUs), and NEEA programs. BPA provided savings for its programs and the research team used Regional Conservation Progress (RCP) data to calculate non-BPA savings. NEEA provided data for its Reduced Wattage Lamp Replacement initiative.  
The research team subtracted savings for lighting controls; split savings into retrofit and new construction projects for each of the commercial, industrial, and outdoor sectors; and leveraged the detailed program data extracted from individual lighting calculator project files that BPA provided to estimate the following: 
The fraction of savings attributable to each application
The mix of efficient technologies installed by programs within each application
The mix of baseline technologies programs used to calculate savings within each application
The RCP data comes from https://rtf.nwcouncil.org/about-rtf/conservation-achievements/previous-years, Summary Workbook from 2014, Tab: Achieved by Sector EndUse Chart. This data includes BPA and non-BPA utility savings data at the busbar level. The research team subtracted the BPA savings from the RCP data based on the data provided by BPA via email on September 9, 2016. 
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the market dynamics  
driving savings 

Presenter
Presentation Notes
As we saw, what is causing momentum savings is a market-wide shift toward higher-efficiency lighting technologies. Through our market actor interviews, we learned more about how these trends are playing out in the market, and got some insight into how the market is adapting as technologies evolve.






Only a minority  
of sales are LED… 
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LEDs poised to become 
technology of choice 

but market actors 
expect this to change 

Presenter
Presentation Notes
We saw a few slides illustrating the shift toward LED, particularly in certain applications. Overall, LED still represents only a minority of commercial lighting sales. But most market actors expect this to change over the coming years. And in fact, we’ve already observed the shift to LED continuing – in the 2016 lighting sales data we collected, we saw even more growth in LEDs.

So what does this transition to LED as the technology of choice look like? 
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LEDs have become the norm in 
some applications 

Save Municipalities +  
Utilities Energy +  

Maintenance Costs 

Majority of Street  
Fixtures Sold in 2015  

were LED 

Presenter
Presentation Notes
In terms of sales patterns, we’re already seeing some examples of areas where LED has begun to become the norm. Outdoor lighting, including street and roadway lighting, has been one area that has shifted to LED more quickly.  LED street lights save municipalities and utilities energy and maintenance costs, so the choice to convert to LED is natural. Most distributors say that a majority of street/roadway fixtures sold in 2015 were LED. To be clear, older technologies are still being sold for maintenance purposes, but when a municipality or a utility decides to replace their streetlights, they almost always choose LED.



some manufacturers are 
prioritizing LED over other 
legacy technologies 
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R&D spending focused on  
developing LED products 

Some manufacturers  
reducing production  
of legacy technologies  
like HID 

 

HID CFL 

LED 

Presenter
Presentation Notes
Many manufacturers are focusing heavily on LED from a research and development standpoint. They see LED as the go-to technology for new products, and are focusing their R&D spending on developing new LED products, rather than investing in development of legacy technology products. 
At the same time, some manufacturers are ramping down production of legacy technologies like HID. Some manufacturing plants have been retooled to produce LED instead of CFLs, for example. And in some cases, manufacturers have narrowed their product offerings for legacy technologies like HID, now offering only a few wattages instead of a full range of options.
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Presenter
Presentation Notes
We’re also seeing manufacturers expand their LED offerings.
That’s happening in a few ways: now we see that LEDs are offered at numerous price points, following the good, better, best model.  Linear fixtures, for example, can be cheap or expensive.  The “good” TLED relies on inexpensive materials and has little to no labor costs associated with an upgrade.  The ‘better” model, a retrofit kit is a step up from a commodity TLED requiring ballast change outs.  Finally, the best models come are full LED luminaire with embedded controls.

Just last week, we saw that the most recent GE catalog actually spells out their offerings in three categories – an entry-level LED, a “better” quality with features like architectural fixture options, and a “best” quality with all the bells & whistles like super-long lifetime, high CRI, and dimmability.

Now, end-users and market actors can choose from a wider variety of products and prices, with options ranging from good to better to best.





LEDs available  
in niche applications 
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Waterproof Fixtures  
 

Shatter-Resistant Lamps + Fixtures 

niche lighting 
applications 

Presenter
Presentation Notes
Another way that manufacturers are expanding their LED offerings is by rolling out LED products for niche applications. This is particularly relevant for commercial and industrial end-users. Some examples of niche products that we heard about in our interviews are:
Waterproof fixtures for industrial facilities that require spray-down cleaning, such as food processing
Shatter-resistant lamps and fixtures for high-heat or high-vibration applications like manufacturing facilities 
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market actors concerned  
about declining sales 

Presenter
Presentation Notes
Some market actors – especially distributors – worry that the long-life LED products could result in decreasing sales. Does this spell disaster for biz that has relied on maintenance lamp sales? Some distributors go so far as to say that this decline in unit sales is an existential threat to lighting businesses, calling it “illumageddon.” Since 2011, non-residential lamp sales have shown a modest but steady decline. This decline is based on unit sales, not dollars.  So at least for now, long-lived products may not be as extreme a threat as some distributors fear. 



market actors are adapting  
to changing times 
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Presenter
Presentation Notes
Nonetheless, market actors do say that they face increasing competition as the LED boom brings new product complexity and new players into the market. They are looking for new services to offer and new ways to differentiate themselves from the competition.  
Chief among these is a consulting-style sales approach, which involves more sophisticated analytical services, nurturing long-term customer relationships, and an increase in customized outreach to customers. 
Simultaneously, market actors have a lot to keep up with: there’s an increasing demand for product education and training at all levels of the supply chain, from manufacturers down to end users. The Illuminating Engineering Society, or IES, just last year created a new position for a Director of Education, to “address the growing need for timely, accessible, and objective continuing education courses in the lighting industry.”
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Small lamp applications 
saw the sharpest decline 
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Presenter
Presentation Notes
We are seeing a change in the non-res lighting market over the 2009-2015 period, and while this was significant (7% decrease in consumption), we anticipate a much larger change to come in the next five years.  This is impacted by several different factors.  First, manufacturers are embracing LEDs – they are offering them at lower prices and focusing their R&D and marketing dollars on LED alone.  Second, the longer lifetime of non-res lights means that the stock is slower to turnover than the residential market.  This is why we have seen small lamps, with the shortest lifetimes, experience the sharpest decline in consumption from 2010 to 2015.  As the rest of the stock turns over the non-residential market is poised for larger reductions in the coming years.  Finally, these longer lives are having an impact on sales, causing market actors to adapt to the new market and figure out how they can provide customers value beyond lighting products.
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how can we continue improving 
the model in the future? 

1 2 

3 4 

Presenter
Presentation Notes
We are in the process of planning an outdoor lighting stock assessment, which will help refine our estimates of the outdoor lighting market size and makeup.  Additionally, we are about to kick off our 5th year of sales data collection.  We will use this information to examine trends and see what technologies are continuing to experience explosive growth and which ones are leveling off.  As we embark on modeling the 7th plan period, we plan to revisit our turnover assumptions and see if we can refine our estimates of retrofit rates (beyond replace upon failure) and we will continue to monitor improvements in LED lifetime and efficacy and ensure these tech specs are accurately reflected in our model.
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