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Executive Summary

This report describes the market, process, and impact evaluation activities related to PSE’s four Cé&lI
Program Schedules:

1.) Schedule E250: Commercial/Industrial Electric Retrofit Program
2.) Schedule G205: Commercial/Industrial Gas Retrofit Program

3.) Schedule E258: Large Power User Self-Directed Program

4.) Schedule E257: LED Traffic Signals

Evaluation findings serve to inform Program Schedule improvements anticipated for the 2012-2013
program cycle while also complying with the Washington Utilities and Transportation Commission
(WUTC) filing requirements. This report presents the evaluation tasks completed and the corresponding
final evaluation findings.

ES Market Evaluation

The market evaluation focused on four priority sectors: hospitals, food processing, the public sector, and
offices. Research efforts relied on two parallel efforts: (1) an End User Assessment, through which the
team collected data from building occupants to assess opportunities for further energy efficiency retrofits
and (2) a Supply Chain Assessment, through which the team conducted in-depth interviews with a
variety of market actors to understand the dynamics of the market at a higher level. The project team
also conducted in-depth interviews with PSE customers eligible to participate in Schedule 258 and with
market actors related to Schedule 257.

Key Findings for Schedules G205/E250

Figure ES 1 summarizes the key findings from the four priority sectors. Additional detail is provided in
the accompanying text.

Hospitals represent the strongest opportunity for energy efficiency upgrades among the four sectors
identified because of the economies of scale and favorable investment conditions. They universally own
and occupy their facilities, and their large facilities provide fertile ground for identifying bundles of
measures at one facility. Nearly 90 percent of hospitals have plans to invest capital in their facilities in
the next two years, which implies that funds may be available for energy efficiency.

Some of the key strategies that PSE may consider leveraging for the hospital sector include the following:
»  Achieve deeper penetration of energy efficiency by targeting the concentrated ownership in the
hospital sector.
» Leverage previous efforts at NEEA and existing industry partnerships, including strategic
energy management plans.
»  Consider technology-specific opportunities: air conditioning units (specifically central chillers),
on-site data centers, and retrofits to replace or add fluorescent lighting.
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The food processing sector is poised for further engagement with PSE. This is a high-potential market
because the industry itself is creating the demand for additional energy efficiency investment. The
sector’s energy use intensity reduction goals create the point of entry for PSE, and individual firms’
strategic energy management plans create key starting points for discussion. More than half of food
processors report having participated in PSE programs in the past, providing a strong foundation for
soliciting deeper participation in the future. PSE’s outreach efforts may focus on approaches to achieving
the goal at the industry level as well as those goals established by individual firms.

Some of the key strategies that PSE may consider leveraging for the food processing sector include the
following:

»  Consider whole-building approaches to reach the variety of technology opportunities identified
in this sector: lighting (including use of LEDs), food-processing specific technologies (especially
process refrigeration/freezing and materials handling/conveyor motors).

» Engage more deeply with the Northwest Food Processing Association, which represents about
one-quarter of the food processing facilities in the region; consider joining as a Supplier Member.

»  Work with trade allies to develop strategies to address the seasonal nature of the industry and
its effects on investment decision making.

The public sector represents a possible target for additional targeting for PSE but not the strongest of
those explored for this project. The dynamics differ at the state and local levels. More state government
agencies (54 percent) report the intention to invest capital in their facilities in the next two years than
local governments (28 percent). Local governments (96 percent) report higher levels of owner occupancy
than state governments (29 percent).

If PSE decides to target this sector at all, it may consider the following strategies:

»  Segment efforts to reach this sector into those that reach the state government agencies and those
that reach local government agencies.

»  Determine the extent to which SB 5854 was funded in the 2011-13 capital and operating budgets.

»  Leverage existing expertise about these segments, including that held by ESCOs already
approved by the Department of General Administration and by participants in PSE’s Resource
Conservation Manager Program.

Previous participants in PSE’s incentive programs from the office segment represent the weakest
segment of the four investigated for additional targeting by PSE. This segment is challenged
economically, with only half of the facilities planning to invest capital in the next two years. They report
very narrow bands of remaining opportunity for energy efficiency, with only controls reported by more
than 10 percent of respondents as a remaining opportunity. While this segment does have high levels of
owner occupancy and substantial facility size, the ownership’s receptivity to additional investment
overshadows those favorable factors.

PSE may consider further investigation of the market for offices that have not previously participated in
PSE programs. Although their capital investment plans may mirror their participating counterparts,
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more energy efficiency retrofit opportunities likely exist. In the event that PSE chooses to pursue non-
participating office customers, much of the market assessment work conducted for this project can be
applied. PSE can leverage the efforts that other market actors have already initiated to deepen
penetration of energy efficiency in the offices sector. These efforts include the City of Seattle’s
benchmark, building Operator Certification (BOC) training offered by NEEC and IBOA, and the
development of relationships with industry associations and building owners that NEEA has fostered in
the past decade.
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Puget Sound Energy

Figure ES 1. Summary of Sector-Specific Findings from Market Evaluation
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Key Findings for Schedule 257

PSE may consider sunsetting the Schedule 257 offerings due to market saturation and free-ridership
issues. Interview findings indicate this market may be transformed. Transportation agencies have
already replaced all the old traffic light signals that could be replaced. Further, the role of a utility
incentive is minor or ancillary to the decision to replace traffic lights. Replacements make economic
sense without the utility incentive due to cost savings in three areas: energy, operating, and maintenance
cost savings.

Key Findings for Schedule 258

There is still significant, though diminishing, savings potential among most end uses for Schedule 258
customers. The next tier of savings opportunities is more expensive, and the payback is longer. Major
opportunities include retrocommissioning at facilities that condition the majority of their space;
installing variable frequency drives in process applications; and considering controls for lights,
conversion of high-bay HID lamps to fluorescent, and LEDs for exterior lighting. Some additional
opportunities are present at one or two customer sites; these additional details are discussed in the main
report.

ES Process Evaluation

Navigant conducted the process evaluation for PSE’s Custom Retrofit programs using six analytical
components to triangulate key findings: program management interviews, logic model development,
customer surveys and in-depth interviews, trade ally interviews, program and customer data-mining
and utility program benchmarking. Findings were distilled into overarching findings and findings
specific to individual programs including the Custom Grant, EnergySmart Grocer (ESG), Building
Energy Optimization (BEOP), Large Power User and LED Traffic Signals programs.

Key Program Findings

PSE’s custom retrofit programs are generating considerable energy savings — both through the programs
and through spillover, and customer feedback on its longer-running custom programs is quite positive.
PSE’s programs have penetrated very effectively its largest customers over the past two years while
making some inroads among its smaller C&I customers as well. Nonetheless, PSE appears to have a
number of opportunities to enhance the efficiency and effectiveness of its custom retrofit programs,
particularly its Schedule E250 programs — Electric Custom Grant, ESG and BEOP.

Electric program benchmarking suggests that PSE spends more (as a percent of C&I revenue) on its
electric program portfolio and electric Custom Grant program and they cost more (per first year kWh
saved) than other regional utilities” (with the possible exception of Seattle City Light for which data is
not available at that level) and national best practice utilities. The high concentration of custom program
activity in PSE’s most active trade allies also suggests that there are opportunities to further leverage the
balance of less active trade allies. While a significant percentage of PSE’s program cost is incentives,
these high incentives are not driving the high savings levels achieved by other programs which are
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offering lower incentives. PSE’s savings rates (savings as a percent of total C&I consumption) are at
about the median level and can similarly be improved.

In contrast, PSE’s Schedule 205 Custom Gas program is a top performer regionally in 2009 based on
Navigant’s benchmarking in spite of its low rate of savings relative to its companion electric program.
Navigant’s PSE gas data mining indicates that considerable savings opportunities remain and that large
customer opportunities are likely to be most notable in the real estate/leasing and other services (except
public administration) sectors.

Navigant’s evaluation of PSE’s other individual programs’ performance revealed a wide range of
variability:

»

»

»

»

The ESG program has obtained deeper savings than PSE’s other programs, but its results
compared to Avista’s Smart Grocer program suggests there may be considerable remaining
savings opportunity in new construction and non-refrigeration measures.

BEOP is clearly a program in an early stage with tremendous potential, and the program
structure should continue to be reviewed critically to be sure this potential is realized.

The LED Traffic Signals program is a very low cost source of limited savings, but may very well
merit discontinuation if the market has been transformed.

The Schedule 258 Large Power User Self Direct program is notable for its positive customer
feedback and relatively large projects that commanded lower incentives per kWh saved than
custom grant projects (excluding BEOP and ESG.)

Recommendations

Navigant recommends that PSE undertake the following nine steps to enhance the efficiency and
effectiveness of its C&lI custom retrofit programs:

Recommendation 1. Navigant recommends that PSE consider applying the Large Power User
program concept of “customer’s own funding available to be used or lost” to increase
participation of larger Schedule 250 customers.

Recommendation 2. Navigant recommends that PSE continue to focus resources on optimizing
its new (Schedule 205, 250, and, ultimately, 258) BEOP structure per TA, Customer and best
practices findings.

Recommendation 3. PSE should assess the potential benefits of reallocating resources from
Schedule 205 and 250 custom grant program incentives to TA and customer support and
outreach.
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Recommendation 4. Navigant recommends that PSE assess the potential for leveraging the
success of its ESG program, both through replicating its structure as feasible and better
leveraging PECI’s presence at grocers.

Recommendation 5. Navigant recommends that PSE explore opportunities to increase Custom
Grant program efficiency and reduce application processing time.

Recommendation 6. PSE should review the potential to better utilize its many customer touch
points to market its EE programs.

Recommendation 7. Navigant recommends that PSE continue to invest in enhancing its
marketing materials and approach around market segments.

Recommendation 8. Navigant recommends that PSE confirm and then develop specific
strategies and tactics to address its target market segments, leveraging related findings from
Navigant’s market assessment.

Recommendation 9. PSE should ensure that its new program tracking system provides the
functionality required for future program delivery.

ES Impact Evaluation

The Impact Evaluation aimed to develop measure-, program-, and schedule-level realization rates for the
G205, E250, and E258 Commercial/Industrial Retrofit Schedules. Findings from the Impact Evaluation
provide PSE staff with the feedback they need to increase program efficacy and to advance the research
and policy objectives of PSE staff and the Conservation Resource Advisory Group (CRAG) by providing
independent review of program schedule achievements.

The Impact Evaluation found PSE’s Commercial/Industrial Retrofit Schedules to be exceeding savings
targets due to conservative and astute ex ante project analyses. Table ES 1 provides an overview of the
realization rates for each Program Schedule evaluated through this study. A more thorough discussion
defining the Impact Evaluation strategies along with each realization rate category is provided below:

Table ES 1. Summary of Program Schedule Realization Rates

Program As Installed As Evaluated Economically Adjusted
Schedule Realization Rate Realization Rate Realization Rate
E250 & E258 99.3% 102.3% 105.9%
G205 99.9% 100.3% 102.4%
Puget Sound Energy Page ix

Commercial and Industrial Energy Efficiency Retrofit Custom Programs Portfolio Evaluation



NAVIGANT

Overall, the Impact Evaluation of PSE’s 2009-2010 C&I Program Schedules aimed to characterize
Program Schedule specific energy and demand impacts for commercial and industrial retrofit measures,
including:

»  Quantifying the impacts of all retrofit measures and activities on annual gross energy
consumption while accounting for any interactions among technologies.

»  Establishing post-implementation performance profiles for installed measures and activities.
»  Explaining discrepancies between the results of this study and the ex ante savings estimates.
Evaluation metrics and parameters reported through this study include:

»  Gross program savings estimates and realizations rates, by fuel type (i.e., kWh and Therms), for
retrofit projects.

»  Energy usage profiles for C&I technologies metered through on-site Measurement & Verification
(M&V) activities.

Navigant adopted a Stratified Ratio Estimation on-site Measurement & Verification (M&V) sampling
framework to achieve 90/10 confidence/precision for the evaluation of PSE’s Program Schedule-level
realization rates. Under this approach, Navigant divided the sample population into subgroups (i.e.,
strata) and selected sample units equal to the portion of the population in each strata. This strategy
ensured that Navigant evaluated the largest contributors to program performance, while also addressing
a sufficient number of smaller projects that, in aggregate, could represent a substantial percentage of ex
ante savings. The final sampling framework achieved 90/10 confidence and precision across lighting
technologies, 80/20 across the remaining electric technologies, and 80/15 across the gas technologies
offered through Schedule G205.

Table ES 2 provides an overview of the Impact Evaluation realization rates for each of the three Program
Schedules included through this study:

Table ES 2. Summary of As Evaluated Program Schedule Realization Rates (PY 2009 — 2010)

Program Program Ex Ante Savings  Ex Post Savings Realization Rate
Schedule Spending

E250 & E258 $39,954,232 152,247 MWh 155,749 MWh 102.3%

G205 $3,864,784 1,424,472 Therms 1,428,745 Therms  100.3%

It should be noted that the realization rates provided in Table ES 2 reflect the difference between
expected savings at the time of installation and verified savings more than one year after project
completion (As Evaluated). And throughout the evaluation, Navigant observed that many participants
altered their operating profiles between this timeframe for a myriad of reasons outside the realm of
program influence, including:

» Idiosyncratic Factors — changes in equipment usage and operating patterns that are unique to a
participant’s financial health, employee attrition, and corresponding production schedules.

»  Economic Factors — changes in equipment usage and operating patterns as a result of shifts in
industry and economic climates.
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The Impact Evaluation explored each of these non-programmatic factors while quantifying their impact
on project-/program-level realization rates. Navigant distinguished the impacts from each of these
factors through discussions with facility personnel and in-depth file reviews to calibrate responses.

Table ES 3 provides an overview of program schedule realization rates when removing the influence of
idiosyncratic factors on project level savings. This was accomplished by carefully reviewing the
documentation on evaluated projects and comparing the pre-installation assumptions used to develop ex
ante savings estimates to the ex post observations and feedback from facility personnel. In addition to the
project input assumptions, Navigant also reviewed the ex ante calculation methodologies against
industry standards and accepted engineering practices. Finally, Navigant collaborated with PSE to
ensure that all available information collected during the participation process was properly accounted
for in the ex post savings analyses.

Collectively, this information was used to reconstruct the project planning/pre-installation conditions
along with the corresponding savings that would have been achieved upon project completion (As
Installed Realization Rate). The realization rate metric at this particular point in the program cycle is a
significant milestone and of key interest from a stakeholder perspective which warranted this additional
level of investigation.

Table ES 3. Summary of As Installed Program Schedule Realization Rates

Program Program Ex Ante Savings  Ex Post Savings Realization Rate
Schedule Spending

E250 & E258 $39,954,232 152,247 MWh 151,181 MWh 99.3%

G205 $3,864,784 1,424,472 Therms 1,423,047 Therms  99.9%

The As Installed realization rates provided in Table ES 3 are conservative; the realization rates at the
point of installation is an instantaneous metric that cannot account for variability in weather patterns
and productions schedules which inevitably drive project performance over time. Accordingly, the As
Installed realization rates only capture overestimates in the ex ante savings methodologies, of which PSE’s
C&I Program Schedules had limited instances of:

»  NCIID #26: The ex ante analysis leveraged Regional Technical Forum (RTF) values to calculate
refrigeration project savings. Navigant accepted this analysis and assigned an As Installed
realization rate of 100% to this project. However, the As Evaluated realization rate was calculated
to be 133%; similar to the realization rates found from a BPA impact study of the Energy Smart
Grocer Program from several years ago. In this case, the As Installed realization rate was lower
than what was actually achieved.

»  NCI ID #43: This project involved two pump retrofits at one facility, only one retrofit of which
was evaluated. Discussions with facility personnel revealed an overestimate in pump operating
hours resulting in an As Installed realization rate of 31%. However, the second pump retrofit (not
included in the Impact Evaluation sample), achieved a 111% realization rate, resulting in a 71%
realization rate for the facility
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» NCIID # 64: This project involved the installation of insulation at a participant facility. The As
Evaluated realization rate was 94% due to the addition of ceiling fans which were not present at
the time of installation. Through discussions with PSE, Navigant recognized that in some cases,
ceiling fans actually increase convective heat loss through the roof. In the absence of the ceiling
fans, the As Installed realization rate was actually 100%.

Section 4.3.1 Idiosyncratic Factors (As Installed Realization Rates) provides additional project level detail
influencing the As Installed realization rates. The As Installed realization rates provide insight into the
accuracy of the calculations used to forecast savings in the absence of post-installation data. The results
of this effort clearly indicate that PSE’s EME’s are applying mathematically astute methods to the ex ante
analyses that are consistent with industry standards and accurately predict ex post savings estimates.

The C&I sector is particularly sensitive to economic changes because production throughput, occupancy,
and operating schedules are driven by customer demand. Similarly, the changes in equipment usage
also affect the efficiency of the baseline and replacement technologies incented through PSE’s Program
Schedules. Throughout the Impact Evaluation, Navigant encountered a number of participant sites
affected by these economic factors; a majority of which realized lower than expected ex post savings
estimates. The subsequent impact of these economic-driven changes on project-/program-level
realization rates compound over time because savings estimates apply across a measure lifetime of
several years. As such, Navigant recognized the importance of disaggregating the effects of these factors
when assessing program performance and developed a robust method that accounted for variations in
operating conditions attributed to external economic activity.

For temporary changes in the participant production schedule, Navigant calculated Economically
Adjusted savings using two consistent baselines:

1.)  Full Production (Ex Ante) Baseline Operating Schedule: Both pre- and post-installation energy
consumption was calculated using the production schedule observed at the time of participation
(i.e., full production schedule). Full-production adjusted operating schedules were derived from
a comprehensive review of historic production logs relative to current operating schedules.

Current Production (Ex Post) Baseline Operating Schedule: Both pre- and post-installation energy
consumption was calculated using the production schedule during the on-site M&V process (i.e., current

current production schedule).

Table ES 4 provides an overview of program schedule realization rates when removing the influence of
economic factors on project-level realization rates.

Table ES 4. Summary of Economically Adjusted Program Schedule Realization Rates

Program Program Ex Ante Savings  Ex Post Savings Realization Rate
Schedule Spending

E250 & E258 $39,954,232 152,247 MWh 161,230 MWh 105.9%

G205 $3,864,784 1,424,472 Therms 1,428,745 Therms  102.4%

Examples of the economic factors affecting program realization rates, included:
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»

»

»

Change in Production Schedules

NCI ID #21: This project involved the installation of compressor upgrades at a
manufacturing site. Although the As Evaluated realization rate was 99%, the facility actually
increased their production requirements by consolidating all production into one line as a
result of the economic downturn. This increased the load on the compressor, resulting in
lower savings. The Economically Adjusted realization rate for this project was 109%.

Idled Equipment (Temporary Shutdown):

NCIID #65 and NCI ID #66: This project installed fume hood retrofits at a participant lab. As
a result of the economic recession, a majority of the fume hoods are now idle with future
occupancy (and usage) expectations. The As Evaluated realization rates were 70%, but the As
Installed and Economically Adjusted realization rates were both 100%.

NCI ID #5: This project involved the chiller upgrades at a large facility. As a result of the
economic downturn, the facility has since closed but is expected to re-open. And though the
As Evaluated realization rate is 0%, both the As Installed and Economically Adjusted realization
rates were 100%.

Site Closure (Permanent Shutdown):

NCI ID #29: This facility installed refrigeration upgrades but as a result of the economic
downturn, is permanently closed. Even though the As Evaluated realization rate was 0%,

Navigant confirmed that the As Installed and Economically Adjusted realization rates were
100%.

Section 4.3.2 Economic Factors (Economically Adjusted Realization Rates) provides additional detail on the
rationale used to identify and account for the economic impacts on Program Schedule realization rates.

Navigant recognized that economic volatility occurs periodically, and it is no more valid to choose an

“up cycle” than a “down cycle” when evaluating Program Schedule performance. By providing a clear
distinction between programmatic and non-programmatic factors affecting the realization rate, future
evaluation results will ensure a fair assessment of Program Schedule performance over the EUL of
incented measures.

Overall, the Impact Evaluation found PSE’s C&I Program Schedules to accurately forecast and assess
realized savings. And evaluation experience obtained through this effort revealed the following
opportunities to continue exceeding performance goals in future Program cycles:

»

»

»

»

Recommendation 1. Standardize Participant Data Requirements

Recommendation 2. Request Participants with Energy Management Systems Provide Pre-/Post-
Trend Data

Recommendation 3. Normalize Program Schedule Tracking Databases to Enhance Reporting
and Evaluation Integrity

Recommendation 4. Continue to Incorporate an Economic Analysis Component for Future
Evaluations
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1 Introduction

This report describes the market, process, and impact evaluation activities related to PSE’s four Cé&lI
Program Schedules:

1.) Schedule E250: Commercial/Industrial Electric Retrofit Program
2.) Schedule G205: Commercial/Industrial Gas Retrofit Program

3.) Schedule E258: Large Power User Self-Directed Program

4.) Schedule E257: LED Traffic Signals

Evaluation findings serve to inform Program Schedule improvements anticipated for the 2012-2013
program cycle while also complying with the Washington Utilities and Transportation Commission
(WUTC) filing requirements. This report presents the evaluation tasks completed and the corresponding
final evaluation findings.

1.1 Scope of the Evaluation

Market Evaluation: The Market Evaluation addressed the following key research questions:
» How is the commercial & industrial EE market structured?
»  Which market segments are ripe for future programs?
» How are the major trends shaping the market?
In addition to addressing the research questions, the report enumerates specific opportunities for
PSE’s intervention in the marketplace. The team seeks to make recommendations actionable for PSE
staff, using the analysis from the data collection efforts as justification for the recommendations. This
data-driven approach will provide PSE with the information needed to enhance program design with

confidence that the adjustments will improve overall program performance.

Process Evaluation: The Process Evaluation identified opportunities to improve the efficiency and cost
effectiveness of PSE’s C&I Program Schedules by:

»  Documenting current program design and operations.

»  Identifying and recommending program improvements that will result in more energy savings,
better cost-effectiveness and high participant satisfaction.
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The evaluation team will analyze process data to triangulate between participant and non-participant

survey responses to process questions, PSE staff and implementer in-depth interviews, trade ally
interviews, and program material review to identify the most defensible conclusions and
recommendations

Impact Evaluation: The impact evaluation addressed the following research objectives to quantify
savings across each of PSE’s C&I Program Schedules:

» A thorough review of existing tracking systems, secondary literature, and Best Practices literature

to guide the development of the Impact Evaluation framework.

»  Develop a 90/10 confidence/precision sampling framework using a stratified ratio estimator

approach to estimate Program Schedule-, program-, and measure-level realization rates.!

»  Develop performance profiles for measure technologies metered through this effort.

»  Quantify Non-Energy Benefits (NEB) and verify input assumptions through a combination of

staff surveys, secondary research, and engineering analyses.

»  Compile Impact Evaluation findings and recommendations that will continue to improve the

energy savings performance of future Program Schedules.

1.2 Organization of Report

This report is organized into three sections, as follows

»  Market Evaluation
o Methodology
o Preliminary Findings
o Preliminary Opportunities for PSE Involvement
»  Process Evaluation
o Methodology
o Customer Database
o Preliminary Findings
o Conclusions
» Impact Evaluation
o Methodology
Evaluation Results
Factors Influencing Evaluated Realization Rates
Validity & Reliability of M&V Findings
Impact Evaluation Conclusions and Recommendations

o O O O

! This is consistent with the statistical accuracy of evaluations in other jurisdictions and corresponds with an
Enhanced Level of Rigor stipulated in the California Energy Efficiency Evaluation Protocols.
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2 Market Evaluation

The analysis in this section provides the broad market context in which PSE DSM programs exist, and
thus frames the data presented in the remaining sections of the report. The Market Evaluation considers
how PSE interacts with other entities in the market for energy efficiency in commercial and industrial
(C&I) energy efficiency opportunities and how those entities interact with one another. These
relationships serve as the foundation for market interventions and influence the approaches that PSE
takes to achieve the energy efficiency results that it seeks.

The Market Evaluation provides information that PSE can use to enhance its C&I energy efficiency
retrofit programs’ ability to influence the related markets for energy efficiency. PSE has already
developed knowledge about many parts of the market for C&I energy efficiency opportunities through
its planning and implementation of existing programs and its interaction with other market actors. The
results of this Market Evaluation supplement that information and will help to inform PSE’s future
program design, especially in terms of marketing strategy.

Table 2-1 summarizes the key research questions addressed by the Market Evaluation. It specifies the
location of the discussion surrounding each research question in this report.

Table 2-1. Key Research Questions

Report
Location

Topic Area Research Questions

» Who are the major market actors?
» How are customers and market actors distributed geographically?
» How do products and value flow through the market? Section 2.2.1

» What are the primary sales strategies used by major market actors to
promote energy efficiency products and services?

How is the market
structured?

» Which market forces are the key drivers and barriers to adopting energy
efficiency?

» How has the economic downturn affected opportunities for financing
energy efficiency projects? Section 2.2.2

» What are the effects of changes in codes and standards?

»  Which high-impact technologies, products, and services will affect the
market in the next 2-5 years?

How are the major trends
shaping the market?

» To what extent are PSE’s priority sectors poised for deeper penetration of
energy efficiency?

» To what extent do energy efficiency project opportunities remain among Section 2.2.3
258 customers? -

» How can PSE leverage existing trends in priority sectors to achieve more
energy efficiency savings in these sectors?

Which market segments
are ripe for future
programs?
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2.1 Methodology

The Market Evaluation relied on two key data collection activities, which the evaluation team conducted
in parallel as seen in Figure 2.1. The End User Assessment combines secondary research and a survey
with targeted end users to create a view of the market for energy efficiency among C&lI customers in
priority sectors. The Supply Chain Assessment combines secondary research with in-depth interviews of
key market actors to establish the broader market context.

The evaluation team has undertaken the data collection for the Market Evaluation with two parallel sets
of activities.

»

»

End User Assessment: The End User Assessment gathers data about the view of energy efficiency
from the end user’s perspective. The research team has analyzed secondary data and is
conducting a survey with end users (e.g., facility or energy managers). The information gathered
includes key factors in decision making, opportunities for energy-efficient improvements, and
characteristics of the firm and building.

Supply Chain Assessment: The Supply Chain Assessment provides information about the
broader market for energy efficiency in the priority market segments. This step developed a more
comprehensive understanding of the context in which energy efficiency technologies and services
are positioned. In addition, it will help to identify key trends that will shape the market in the
next two to five years. The supply chain assessment relies on a literature review and in-depth
interviews with key market actors.

Figure 2.1. Market Evaluation Activities

Activity 1:
End User
Assessment

NN Activity 3: e
Activity 0: Analysis Activity 4:

Project Revised and
Planning UG IR Final Report

Activity 2: Report

Supply
Chain

Assessment

Source: Navigant 2011.
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Together with PSE, the evaluation team identified five priority measure categories (lighting, HVAC,
refrigeration, process equipment, and waste heat recovery) and four priority sectors (offices, state and local
government, hospitals, and industrial food processing) for the data collection and analysis activities. This
approach enables the project team to gather information with enough depth to provide actionable

recommendations to PSE. The following discussion introduces the target measure categories and sectors
and provides a high-level overview of the approach used to select them. Appendix A includes additional
detail on the scoring of the measure categories and sectors.

The final list of priority measure categories has high savings potential as well as strategic priority within
PSE’s broader programmatic efforts. The evaluation team scored these measure categories based on a
threshold number of projects and proportion of overall energy savings, recent increases in the value of
incentives awarded, and recent increases in the amount of energy savings reported. PSE provided
additional input regarding programmatic priorities. Figure 2.2 presents the final list of measure
categories for each schedule that resulted from this meeting.

Figure 2.2. Final Set of Priority Measure Categories

E250 G205

Lighting Heat

Refrigeration Recovery

Process
HVAC
Source: Navigant and PSE analysis 2011.

The evaluation team informed its selection of priority sectors on an analysis of the program-tracking
databases and a high-level assessment of the efforts of nearby energy efficiency organizations. The team
met with PSE staff to discuss the preliminary findings from those analyses and PSE infused the selection
process with its programmatic priorities. As summarized in Figure 2.3, the evaluation focused its deeper
analytical efforts on the following group of sectors:

1. Offices — As identified in the database analysis, offices have played an important role. Further,
Northwest Energy Efficiency Alliance’s (NEEA) recent efforts in this sector have prepared the
market for more energy efficiency opportunities.

2. Hospitals — PSE sees hospitals as a growing sector. With recent NEEA efforts in this sector, the
hospitals sector is likely ready for deeper utility engagement.

3. Public Sector Buildings (State and local government office-type buildings only; excludes
wastewater treatment plants and school facilities.)
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a. Wastewater treatment facilities are better categorized as industrial facilities; this research will not explore them in further depth.
b. Schools have received heightened attention over the past few years and likely have limited opportunities remaining.

4. Industrial/Manufacturing? - Food Processing —The PSE team sees a growing opportunity in this sector.

The research will focus on these sectors for both Schedule E250 and G205.

Figure 2.3. Final Sector Priorities

Public
Facilities

Industrial/

Hospitals Manufacturing

Property
Owners /
Managers

Food
Processing

Large
Hospitals

Source: Navigant and PSE analysis 2011.

2 Data centers were originally included as a second sub-segment of the Industrial/Manufacturing sector. Initial research into this sector indicated that additional
stand-alone data centers would likely locate in neighboring service territories due to a variety of factors. As such, PSE directed the evaluation team to eliminate
stand-alone data centers from further consideration and focus on the remaining four sectors.
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211 Activity 1: End User Assessment

The End User Assessment gathers information about decisions related to energy efficiency from the end
user’s perspective. This assessment combines secondary research with a survey of end users (e.g., facility
or energy managers) to determine how end users make decisions about energy-efficient equipment,
where potential exists for additional energy-efficient retrofits or behavior changes, and what PSE can do
to facilitate the adoption of such equipment and practices. Figure 2.4 includes the general methodology.

Figure 2.4. Approach to End User Assessment

Activity 1c:
Activity 1b: Conduct In-Depth Interviews
Phone Survey with Schedule 258
Customers

Activity 1a: Review

Secondary Data and
Prioritize Sectors

Following is an explanation of each of the sub-activities for the End User Assessment.

21.1.1  Activity 1a. Review Secondary Data and Prioritize Sectors

Secondary data sources provide an initial look at the current market conditions from the end user’s
perspective. Analysis of this data will provide a starting point for discussing the prioritization of
practices. The key secondary data sources that the Navigant team referred to for this activity included the
following:

»  PSE’s Energy Efficiency Services 2010 Annual Report of Energy Conservation Accomplishments?
»  PSE’s CSY databases for each program type

»  Commercial Building Stock Assessment completed for NEEA*

2112  Activity 1b: Conduct Survey

Navigant worked with its survey partner, Ewald and Wasserman Research (E&W), to undertake the main
data collection effort for the End User Assessment: a survey with end users.

The evaluation team drafted a survey guide to address the research questions identified in Table 2-1. PSE
staff added particular value to this process by sharing their broad knowledge of the market for energy
efficiency products and services within their service territory. Tailoring the survey to the issues faced by
PSE customers and highlighting issues of particular importance to PSE staff helped to focus data
collection efforts where they add the most value.

The evaluation team used two key strategies to increase the response rate to the survey in an effort to
reduce self-selection bias. First, Navigant and E&W coordinated a letter mailing with PSE to the

3 PSE. 2010. “Energy Efficiency Services 2010 Annual Report of Energy Conservation Accomplishments.”
4 Cadmus Group. December 2009. Northwest Commercial Building Stock Assessment. Northwest Energy Efficiency
Alliance.
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organizations included in the survey sample. The team has found that a letter received in advance of the
survey significantly increases response rate. This letter was sent on PSE letterhead and in a PSE envelope.
It introduced the survey team and informed the targeted participants about the purpose of the study.
Further, all individuals who participate in the survey will be entered into a drawing for one of two $100
Visa check cards.

21.1.3  Activity 1c: Interviews with Schedule 258 Customers and Key Account Representatives

Activity 1c addresses the Large Customer Self-Directed program (258). Given the specialized nature of
these customers and projects, in-depth interviews will allow the evaluation team to achieve the following
goals:

»  Determine the extent to which additional project opportunities remain

»  Assess the barriers to completing the remaining projects

The evaluation team met with PSE to select the target customers for this segment. The group separated
the customers that are eligible for Schedule 258 into three categories based on the PSE team’s assessment
of their participation in the energy efficiency programs over the past two years. The target sample
included four customers with relatively high levels of participation (High or Medium-High), four
customers with moderate levels of participation (Medium), and four customers with relatively low levels
of participation (Medium-Low or Low). The group identified an additional four customers as alternates
in the event that any of the priority customers chose not to participate.

A Navigant team member with deep experience with large customers conducted in-depth phone
interviews with these target customers. This individual developed a high-level interview guide (included
in Appendix B) to facilitate identification of additional project opportunities and discussion of barriers to
project completion.

21.2  Activity 2: Supply Chain Assessment

The Supply Chain Assessment incorporated a review of relevant literature
and in-depth interviews with key market actors. Activity 2 assembles the
information needed to undertake the main data collection effort for this part ActiVity 2a:

of the project: a set of in-depth interviews with contractors that install Literature Review
energy efficiency equipment, energy service companies (ESCOs),
technology distributors, and key industry associations that are active in the
service territory. This section outlines the approaches to the two activities,
the Literature Review (Activity 2a) and In-Depth Interviews (Activity 2b).

2.1.21  Activity 2a: Literature Review Activity 2b:

. _ _ . _ In-Depth Interviews
The literature review provides an overview of the state of the industry’s

with Key Market
Actors (25)

knowledge about the supply chain’s approach to distributing energy
technologies into the C&lI sectors. By leveraging the work already done, the
evaluation team targeted the in-depth interview questions toward the issues
that have not been previously explored in sufficient depth.
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The literature review focused on the sectors identified in Activity 1a. Navigant completed a
comprehensive review of the literature on program best practices nationally in these sectors and can
leverage the lessons learned in the evaluation of PSE’s Schedules G205 and E250.

In addition, the evaluation team provides a high-level look at the technologies that are likely to have a
significant impact in the C&I markets in the next two to five years. This effort leveraged Navigant’s
current work in other parts of the country to identify technologies that either (1) have achieved limited
market acceptance to date but are poised to expand their reach, or (2) have the potential to emerge in the
marketplace in the mid-term and could have greater success with utility support.

2.1.2.2  Activity 2b: In-Depth Interviews with Key Market Actors

Market actors who serve as trusted advisors to end users serve as the most cost-effective means for
collecting data about current sales strategies and the anticipated direction of the market. These market
factors include energy efficiency service providers (e.g., ESCOs, contractors, and engineering firms or
consultants), trade associations, and equipment distributors. They interact with both distributors and
customers, providing them with the opportunity to describe which sales strategies work with customers
and to identify high-impact emerging products and services.

The Navigant team worked with PSE to develop a group of targeted market actors that leverages existing
resources and achieves a sample diverse enough to achieve the study objectives. Navigant conducted
analysis of the program databases to identify specific program participants to interview; the in-depth
interviews targeted those participants that have achieved high levels of energy savings or that lead in
terms of the number of projects completed. The Market Evaluation Team coordinated with the Process
Evaluation Team to ensure that Energy Efficiency Service Providers were only contacted once as part of
the in-depth interview efforts.

The evaluation team interviewed a total of 25 market actors for this effort. Table 2-2 includes a
breakdown of these interviews into the categories described earlier. Appendix C includes the final
interview guide for each category of market actors.
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Table 2-2. Composition of Market Actor Interviews

Market Actors Types of Organizations Interviewed Number of Interviews
Energy Efficiency Service ESCOs 4
Providers
Engineering Firms/Consultants 2
HVAC: 2
Contractors Lighting: 3

> Building Operators and Managers Association
o > International Facility Managers Association
Trade Associations Department of General Administration 5
(Specific to priority sectors) ” P
» Northwest Food Processors Association

> Washington State Hospitals Association

N

N

v

HVAC: 1
Equipment Distributors Lighting: 2
(Specific to priority HVAC, Lighting, Pumps, Refrigeration, Waste Heat Recovery ~ Pumps: 3
measure categories) Refrigeration: 2

Waste Heat Recovery: 1

Source: Navigant analysis 2011.

Section 2.2.1 includes additional information about the role of each type of market actor.

21.3  Analysis

The results of the Market Evaluation rely on the results of surveys with end users, interviews with the
key market actors, and the examination of PSE’s existing resources and additional secondary resources.

The analysis focuses on the information that is most useful to PSE in its design and enhancement of its
C&l energy efficiency programs, as identified above. The evaluation team identified themes that emerge
in the primary data collection efforts and characteristics that define market segments with high potential
to respond to PSE intervention. Navigant’s analysis incorporates qualitative data collected through
interviews, quantitative data from the end user surveys, and a mix of qualitative and quantitative data
collected through the literature research exercise, as shown in Figure 2.5.
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Figure 2.5. Market Evaluation Analysis Methodology

Literature Review

Market Actor
Interviews

End User Survey

Quantitative and
Qualitative Data

Qualitative
Data

Quantitative
Data

Overall Analysis

Source: Navigant analysis 2011.

In addition to addressing the research questions, this report enumerates specific opportunities for PSE’s
intervention in the marketplace. The team seeks to make the recommendations actionable for PSE staff,
using the analysis from the data collection efforts as justification for the recommendations. This data-
driven approach will provide PSE with the information needed to enhance program design with
confidence that the adjustments will improve overall program performance.

2.2 Findings

This section presents the findings of the Market Evaluation. It relies on the data collection efforts already
completed. In large part, these findings rely on the market actor interviews, the literature review, and the
evaluation team’s experience in C&I markets across the country. Together, these analyses will provide
clearer direction than can be provided at this time.

This discussion is organized in three sections:

»  Section 2.2.1 includes a discussion about the structure of the market, including descriptions of
key market actors and the relationships among them (Section 2.2.1.1) and a summary of two of
the key mechanisms used in the market: approaches used to promote energy efficiency and
financing strategies (Section 2.2.1.2).

»  Section 2.2.2 describes trends affecting the C&I retrofit market, including drivers and barriers
(Section 2.2.2.1), changes to codes and standards (Section 2.2.2.2), and technologies that are
expected to have an impact on the market in the next two to five years (Section 2.2.2.3).
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»  Section 2.2.3 includes discussions about the direction of the priority sectors that served as the
focus of this report: offices (Section 2.2.3.1), the public sector (Section 2.2.3.2), hospitals (2.2.3.3),
and food processing (Section 2.2.3.4).

2.2.1 Market Structure

For most C&I energy end users, designing and installing energy efficiency retrofits falls beyond the
organizations’ core competencies. Choosing appropriate equipment and modifying complex building
systems (e.g., electrical or HVAC) requires specialized knowledge and skill sets that most end users do
not possess among their in-house staff. The market for retrofit projects has responded, with a variety of
companies offering products and services along the supply chain — everything from narrowly targeted
products or services to integrated equipment selection, design-build and project financing. These firms
vary in size, geographic focus, and the degree to which energy efficiency plays a role in their overall
business strategy.

This section begins by describing the service providers and market actors that comprise or influence the
supply chain for C&I energy efficiency retrofit projects and highlighting some of the common
relationships among different types of firms (Section 2.2.1.1). It then summarizes two of the key market
mechanisms used by service providers:

- the sales strategies firms use to generate business and

- common project financing models (Section 2.2.1.2).

2.2.1.1 Market Actors

The market actors relevant to this study fall into three groups: energy end users, energy efficiency service
providers, and third-party institutions that provide either regulatory or financial inputs that influence the
market for efficiency retrofits. Figure 2.6 illustrates the key market actors and their roles in the energy
efficiency retrofit supply chain. The following subsections summarize the characteristics of and services
provided by the market actors in each of these categories.
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Figure 2.6. C&I Energy Efficiency Retrofit Supply Chain
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ENERGY END USERS

This market actor category comprises the broad array of non-residential energy end-use customers that
consume electricity and natural gas through the course of their daily operations. These organizations,
both private-sector businesses and public-sector institutions, drive overall demand for energy efficiency
retrofits and high-efficiency equipment; they are the primary decision makers when it comes to investing
in and implementing a retrofit project.

In cases where the energy end user does not own the facility it occupies, the organization will need to
coordinate with (and sometimes convince) the building owner or property management firm to complete
the project. This often leads to a split-incentive problem between the building owner and the end user
(tenant), wherein the building owner is disincentivized to make capital improvements to its facility if its
tenant will capture the majority of the benefits from reduced energy use. Section 2.2.3 provides additional
characteristics about energy end users in each of the four target sectors upon which this assessment
focuses.

ENERGY EFFICIENCY SERVICE PROVIDERS

The energy efficiency services sector comprise diverse business types and capabilities, all linked in some
capacity to the design and delivery of retrofit projects to energy end users. Different companies may offer
anywhere from one specific service (e.g., lighting installation) to an entire suite of services spanning the
retrofit project development value chain (e.g., ESCOs). While the lines dividing different types of firms
are increasingly blurred by overlap, this assessment groups these companies into four general categories:
equipment manufacturers and distributors, consultants and engineers, contractors, and ESCOs.
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These firms vary considerably in both geography and size. While some operate predominately in
Washington State or even the Seattle metropolitan area, several serve customers across the Pacific
Northwest (PNW), the nation, and even the globe. This broad reach is particularly characteristic of the
larger equipment manufacturers and ESCOs. In terms of size, more than 75 percent of related PNW firms
have 100 or fewer employees, while 34 percent have ten or fewer employees.> The smaller size of many of
these firms may indicate a high degree of specialization in the capabilities and services offered by a single
firm (e.g., a lighting retrofit contractor).

Regardless of a company’s size, energy efficiency often represents only a portion of many of these
firms’ revenues or service offerings. For others, retrofit projects may drive the majority of their business.
The following descriptions compare the common characteristics and supply chain roles of each of the
four primary service provider categories. The graphic under each heading illustrates the typical
relationships among different market actors when that section’s service provider is acting as the primary
project driver.

Equipment Manufacturers & Distributors. Business models range as widely among equipment
manufacturers and distributors as they do among efficiency service providers generally. Categories of
larger equipment (e.g., HVAC) are characterized by the presence of regional sales representatives from
well-established, global manufacturers who work with other service providers (or directly with end
users) to market and sell their equipment. Other categories (e.g., lighting) tend to have several
independent distributors who may offer products from one or several major manufacturers. For pumps
and motors, some equipment providers sell equipment constructed by their own companies as well as
that of competing manufacturers.

The variety of equipment providers” approaches to the energy efficiency market also extends along the
value chain. As shown in Figure 2.7, some equipment providers and manufacturers design and engineer
a project for a customer using the specified equipment, but have a third-party contractor install the
equipment. The contractor may operate either under subcontract to the equipment provider or under
direct contract to the customer. Some equipment manufacturers and distributors also offer financing,
design and installation services directly to end use customers. For example, Trane, one of the leading
HVAC manufacturers, has a separate division that provides complete ESCO services.

Figure 2.7. Common Supply Chain Relationships: Equipment Provider
)

--)[ Energy End User

A

[ [ Finance Partner ]

----[ Contractor

5 Goldman, C,, et al. 2010. "Energy Efficiency Services Sector: Workforce Size and Expectations for Growth." Ernest
Orlando Lawrence Berkeley National Laboratory.
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The role energy efficiency plays in different equipment providers’ business ranges considerably. Both HVAC and
lighting equipment providers reported that energy efficiency represents a primary share of sales and
revenue. This may reflect the degree to which these two equipment categories have historically been the
primary source of cost-effective energy savings for retrofit projects. On the other hand, providers of
refrigeration, motor, and pump equipment reported that non-high-efficiency equipment still plays a
major role in their business.

Consultants & Engineers. Energy consulting firms and engineering companies can provide a suite of
services to end-use customers, ranging from initial identification and prioritization of energy savings
opportunities to project design and construction management. While larger firms may provide wide-
ranging expertise, some choose to focus on either a particular equipment category (e.g., lighting) or end-
user sector (e.g., commercial real estate). This targeted approach may arise for several reasons, including
staffing limitations of smaller firms or a desire to differentiate the company through specialization. As
with equipment providers, the consultants and engineers operating within PSE’s service territory range
from smaller local firms (e.g., fewer than 10 employees) to larger firms with national coverage. In
addition, energy efficiency-related services may provide anywhere from a small portion to the bulk of an
engineering or consulting firm’s business.

Figure 2.8. Common Supply Chain Relationships: Consultant/Engineer
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As mentioned above, the consultant or engineer may provide construction management services in addition to
project design and engineering. This typically involves the firm either acting as the owner’s agent in
soliciting competitive bids and overseeing contractors (paid for directly by the owner) or directly
subcontracting and managing the construction process themselves, as shown in Figure 2.8 . In some cases,

an engineering firm that specializes in a particular discipline (e.g., lighting retrofits) may self-perform the
installation of associated equipment on a particular project. In addition, engineering firms may also
provide end-use customers with financing options, either through internal funds or by connecting the
customer to a third-party lender. Unlike an ESCO, an engineer does not offer performance contracting.

Contractors. Most contractors specialize in a single discipline, such as electrical or mechanical (e.g.,
HVAC) systems. Primarily focusing on the installation and construction phase of projects, they often
serve as subcontractors to an equipment provider, engineering firm, or ESCO on a retrofit project. On the
other hand, as shown in Figure 2.9, some contractors offer integrated design-build services, utilizing in-
house engineering expertise to both design and construct a project. Similar to other firms, they will
competitively bid and subcontract work for the disciplines in which they are less experienced.
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Figure 2.9. Common Supply Chain Relationships: Contractor
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While far from widespread, some contractors have also begun offering financing assistance to customers
for energy efficiency retrofit projects, primarily through arrangements with third-party lending
institutions. In general, contractors derive a smaller share of their business from energy efficiency-related
work than engineers or ESCOs, particularly in the mechanical and HVAC (as opposed to lighting and
electrical) disciplines.

ESCOs. As shown in Figure 2.10, ESCOs provide end-use customers a complete suite of services related
to energy efficiency retrofits — from initial conception and pricing to turnkey engineering and installation,
as well as measurement and verification. However, the key differentiator between an ESCO and any other
“full-service” engineering firm or design-build contractor arises from the ESCO'’s ability to offer a performance
contracting mechanism. The performance contract provides a vehicle for the end-use customer to
implement a retrofit project with little to no upfront capital investment. Instead, the end user agrees to
pay back the ESCO over time (with interest) based on the energy and operating cost savings created by
the efficiency project. The ESCO secures affordable third-party financing by combining a portfolio of
potential projects with a reputation for high-quality design and delivery.

Figure 2.10. Common Supply Chain Relationships: ESCO
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This savings-based project finance approach enables ESCOs to provide a unique and attractive offering to
end-use customers and to secure relatively large projects that otherwise would have trouble finding
funding. In particular, public sector entities such as hospitals and K-12 schools with little funding
available for efficiency improvements can utilize performance contracting to achieve substantial
reductions in energy use and operating costs without large capital outlays. This so-called municipal,
university, school, and hospital (MUSH) market represented 69 percent of U.S. ESCO revenues in 2008,
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an increase from 2006.57 ESCOs interviewed in PSE'’s service territory indicated that this trend was
continuing, with decreased likelihood of performance contracting among private-sector customers.

Some ESCOs strive to self-perform all installation and construction for a project, with the dual aim of
minimizing costs and tightly controlling quality. On the other hand, others generally subcontract all or a
large portion of project’s construction. Some cite a desire (or requirement under government contracts) to
maximize use of local subcontractors, while others explain that their core competencies lie in the
identification, design, and financing of profitable projects not in their construction. Similarly, while some
ESCOs that participated in the in-depth interviews conducted for this project indicate that energy
efficiency related services provide up to half of their revenues, others report ranges between 15 and 33
percent. For many of these larger firms, energy efficiency services represent only one of several business
lines.

REGULATORY AND FINANCIAL MARKET ACTORS

The final general category of actors affecting the C&lI retrofit supply chain comprises third-party
organizations that influence the market through various policies and regulations and by making capital
available to finance projects. The first of these two influences —policy and regulation—falls primarily to
the local, state and federal lawmakers and agencies that set the rules governing energy generation and
transmission, utility operations and sales, building codes, and other relevant issues. The specific policies
affecting the C&lI energy efficiency retrofit market in the PNW are discussed in detail in Section 2.2.2.1.

The second of these influences —the availability of capital —involves a wide range of third-party
organizations that work either with the service provider firms described above or directly with end use
customers to help finance retrofit projects. Each of these market actors makes capital available in the
following ways.

Banks, Private Equity Firms, Tax Investors. These traditional lenders provide funds for retrofits, either
in aggregate by funding a portfolio of projects through an ESCO or engineer, or directly to the end
customer. In many cases, the reduced risk created by large service providers’ expertise and portfolio
approach to energy retrofit projects makes them better able to acquire funds than individual customers
may be able to achieve alone.

Utilities. Electricity and natural gas utilities, such as PSE, provide incentives for energy efficiency retrofit
projects under a variety of programs and focus areas.

Local, State, and Federal Government. Through various programs, grants, and policies, government
agencies provide additional incentives for energy efficiency projects. These include economic stimulus-
related funds such as the Energy Efficiency Conservation Block Grants (EECBGs) and State Energy
Program (SEP) funds, among others detailed in Section 2.2.2.1. In addition, the Washington State
Department of General Administration provides various public institutions access to an Energy Savings
Performance Contracting (ESPC) Program. While not a direct source of funds itself, the ESPC provides

¢ The other MUSH segments are municipal and state government and universities and colleges.
7 Goldman, C,, et al. 2010. "Energy Efficiency Services Sector: Workforce Size and Expectations for Growth."
Lawrence Berkeley National Laboratory.
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assistance to publicly owned facilities in selecting and working with a pre-qualified ESCO to implement
energy conservation measures without any capital outlay.®

2.2.1.2 Market Mechanisms

This section discusses two of the key market mechanisms employed by market actors to help facilitate the
development and implementation of retrofit projects. The first subsection discusses the various marketing
channels and strategies used by energy efficiency service providers to reach customers and sell projects, and
the second summarizes the common finance structures employed to fund retrofits.

MARKETING CHANNELS AND SALES STRATEGIES

The sales channels and strategies companies rely upon to generate business are as diverse as the business
models and relationships employed by the various firms in the C&lI retrofit project supply chain.
However, several common themes emerged as the primary business development strategies across all
four service provider categories. They include (in no particular order):

»  Growing relationships with existing customers (repeat customers)
»  Referrals from past and existing clients (i.e., word of mouth)

»  Direct sales (e.g., cold calls and “knocking on doors”)

»  Responding to competitive solicitations (i.e., requests for proposals)

»  Networking opportunities (industry trade shows, customer trade organization events)

8 State of Washington: General Administration. June 2010. “Washington’s Program.”
http://www.ga.wa.gov/eas/epc/municipal.htm
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In addition, one or more interviewed service providers mentioned the following strategies as being
important to generating leads and winning work.

Proforma Financial Analysis. Several (but not all) interviewed firms explained that they use proforma
financial calculations to show customers their expected return on investment (ROI) or payback period for
the proposed project. One ESCO additionally mentioned including calculations of projects’ carbon
footprint reductions alongside the financial analysis. Firms explicitly include forecasted utility incentives
in their proforma calculations, citing the importance of utility incentives in moving many projects
forward.

Informal Channel Partnerships. While most relationships among service providers remain informal,
several firms mentioned the importance of these relationships in generating leads for projects. In
particular, equipment providers receive numerous sales opportunities (several estimated about half of
their business) from other service providers. Similarly, an ESCO or engineer’s informal partnership with
or past purchases from a national equipment manufacturer or distributor can generate leads from end-
use customers that prefer that provider’s equipment. The equipment provider is more likely to refer the
customer to a firm that it knows to have previous experience installing and commissioning its equipment.
Finally, several contractors also cited being called on by ESCOs and engineering firms to provide
competitive bids for projects on a regular basis or as a pre-qualified bidder.

Vertical Integration. In an effort to internalize the benefits of such referrals, some manufacturers and
distributors vertically integrate their offerings by starting (or acquiring) a business that offers energy
consulting or ESCO services to end-use customers. These subsidiary or sister firms find fungible projects,
design the project (specifying the manufacturer’s equipment), and solicit and manage any subcontractors
required for completion of the retrofit.

Leveraging National Relationships. Rather than looking across the value chain, some engineering firms
and ESCOs with a regional or national presence leverage relationships with end-use customers who have
several large facilities in multiple locations (e.g., a big box retailer or large commercial real estate firm).

Enhanced Capabilities. Finally, two ESCOs specifically mentioned the potential marketing opportunities
created by increasing interest in building management systems and the emerging data analytics
capabilities associated with them. The potential improvements such analytics can provide for system
monitoring and performance can add greater value to ESCOs offerings, particularly under a performance
contracting model.

FINANCING MODELS

Various financial institutions and partners offer service providers and end-use customers opportunities to
help fund efficiency retrofit projects. As will be discussed further in Section 2.2.2, the economic downturn
has substantially reduced the availability of capital for retrofit projects, despite some owners’ increased
interest in making such investments. Service providers reported that lending organizations’ have become
far more selective about the projects for which they will provide funding and are less willing to provide
capital for longer-term paybacks (e.g., 15 years).
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Several companies affirmed that the downturn has made the availability of alternative financing
mechanisms (e.g., performance contracting, grants, etc.) much more important to project viability,
especially for public sector customers with cash-strapped budgets. The remainder of this section
summarizes the most common project finance structures used in the C&lI retrofit market.® Figure 2.11
outlines the types of financial structures discussed in this section.

Figure 2.11. Models Used to Finance C&I Energy Efficiency Retrofit Projects

Self-Financed:
Cash on Hand

Third-Party

Utility Fi : i
ility Finance Financed:

Incentives and
On-Bill Finance

Lendingand
Leasing

ESCO Finance:
Performance
Contracting

Source: Navigant analysis of market actor interviews 2011.

Self Financed: Cash on Hand. For end-use customers with cash available, self-financing an energy
retrofit project commonly provides the greatest return on investment. When the customer does not have
to borrow funds from a bank or a service provider, they do not have to factor in interest payments or
other lending fees.

Third-Party Financed: Lending and Leasing. Many customers do not have sufficient cash on hand, have
other priorities competing for their capital, or simply do not wish to invest spare capital given the risky
economic climate. In this case, the customer may seek funding from either a bank (or bonds, in the case of
public agencies) or directly from the service provider completing their project. Many service providers
maintain informal partnerships with and introduce potential customers to such lenders in the interest of
facilitating loans for projects. One firm reported that it will even issue a request for proposals (RFP) to
financial institutions on behalf of their customers to find financing. In most situations, the service
provider does not take a direct financial stake in the loan transaction.

Occasionally, some service providers may provide direct financing for their customers’ projects. They
may do so either from funds the firm borrows from a bank or cash on hand; one engineering firm has a

A more detailed discussion of the key considerations among the different financing mechanisms available to
support building efficiency upgrades can be found in the U.S. EPA’s ENERGY STAR Building Upgrade Manual,
Chapter 4. Available online at http://www.energystar.gov/ia/business/EPA BUM Full.pdf.
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“slush fund” available for projects ranging from $50,000 to $1 million. In either case, the rate of return the
service provider expects to earn from the combination of project fees and interest charged to the customer
must cover the firm’s cost of capital.

Such third-party financing commonly takes two forms:

» In the first, the bank or service provider provides a simple loan to the end-use customer. If the
lender is a trade ally, they charge an interest rate sufficient to cover their own borrowing costs or
the opportunity cost of keeping those funds in a savings account.

»  The second, but less common, form of third-party financing uses a lease agreement (sometimes
called an energy efficient equipment lease). In this model, the third party covers the upfront cost
of the equipment and charges the customer a monthly lease payment roughly equal to the
savings expected from reduced energy usage. In the case of a capital lease,!® the customer can
effectively buy out and take ownership of the equipment once the capital cost (including any
leasing fees) has been paid back to the third party. The contractor that cited this financing model
suggested it was well-suited to lighting retrofit customers because utilities essentially verify those
projects’ expected savings through their incentive programs. This helps to reduce savings
uncertainty for the customer.

Several service providers mentioned that they are more likely to facilitate third-party financing for
customers (as discussed in the previous subsection) rather than holding a loan or lease on their own
balance sheet. For example, one ESCO that formerly offered first-party financing reported that they
converted to offering exclusively third-party financing in fall 2008.

ESCO Financed: Performance Contracting. Performance contracting is a common form of project finance
arrangement offered directly by an ESCO. Similar to the energy efficiency lease agreement, the ESCO
designs and installs a retrofit project that can be paid back over the contract term based on the customers’
savings from reduced energy consumption. However, in this case the ESCO guarantees the level of
savings to the customer and takes on the financial risk that the project may fall short of projections. This
encourages the ESCO to help monitor, maintain, and optimize the performance of the installed
equipment.

The performance contract plays an essential (and increasing) role in many public sector and non-profit
projects (e.g., MUSH). Many of these organizations have received institutional directives to reduce energy
use and operating expenses. However, most lack the capital to pursue retrofit projects (even those with
short-term paybacks). The performance contract helps reduce that barrier. In addition, because it is
typically paid out of operating expenses, the performance contract does not appear on the customer’s
balance sheet.!!

10 A capital lease essentially allows a customer to purchase equipment through installment payments. For accounting
purposes, this lease is considered a purchase and will appear on a customer’s balance sheet. An operating lease, on
the other hand, is not considered a purchase because the equipment is assumed to remain the property of the lessor.
PSE staff indicate that a few contractors that participate in the C&I Retrofit program use this structure.

11U.S. EPA. October 2008. “ENERGY STAR Building Upgrade Manual.” Environmental Protection Agency.
(http://www .energystar.gov/ia/business/EPA_BUM_Full.pdf)
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The number and size of projects using performance contracts require a substantial amount of capital. To
meet this need, ESCOs typically turn to outside investors such as investment banks, private equity funds,
or tax equity investors. An individual end-use customer my face difficulties in securing funds for large,
energy efficiency retrofits. On the other hand, ESCOs’ familiarity with and reputation in the energy
efficiency marketplace improves their ability to secure third-party financing.!?

Utility Finance: Incentives and On-bill Financing. A majority of the trade allies interviewed cited utility
incentives’ importance to the economic viability of most C&lI retrofit projects. While in some cases it may
simply improve a project’s economics or help it to achieve a customer’s internal hurdle rate, many
projects would simply not be implemented without the
incentives. When asked what additional steps utilities could
take to facilitate implementation of retrofits, several trade
allies cited the success of on-bill financing in other utility
territories (e.g., San Diego Electric & Gas).

When asked what additional steps
utilities could take to facilitate
implementation of retrofits, several
trade allies cited the success of on-bill
financing in other utility territories

On-bill financing works on a similar principal as an . !
(e.g., San Diego Electric & Gas).

equipment lease or performance contract. The utility lends
the customer all or a portion of the upfront cost of a project
and collects repayment of the loan through the customer’s
monthly energy bill. The utility calculates the monthly loan payment to approximately match the
expected average monthly savings from reduced energy use that will result from the project. This finance
model takes advantage of an existing loan collection mechanism, thereby eliminating the customer’s
hassle of another monthly transaction and providing the utility increased certainty of repayment (most
organizations pay their monthly energy bill). Unlike performance contracting, however, on-bill financing
does not guarantee the level of savings the customer will achieve each month, leaving them exposed to
the risk that a project underperforms.

A high level review of several on-bill financing program evaluation reports concluded that utilities have
had success with on-bill financing programs and that there are emerging lessons learned from existing
programs in the market. This review included programs from four utility territories (Midwest Energy,
Hawaiian Electric Company, United Illuminating, and SoCalGas/SDG&E) and captured the following
considerations and solutions: Table 2-3 includes the results of this analysis.

12 Many of these firms are part of larger engineering or manufacturing companies with long histories and large
balance sheets that reduce the risk to potential lenders. In addition, combining several performance contracts into a
portfolio further reduces the risk that any one project will underperform and inhibit the ESCO’s ability to meet its
obligations to lenders.
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Table 2-3. Four Utilities' Approaches to Addressing Challenges of On-Bill Financing

Risk Considerations Possible Solutions

Low Participation »  Segment audience during design process
»  Target specific demographic or geographic area
»  Ensure payback and up-front costs are assessed during design
process and set motivating product qualifications and loan terms
» Integrate contractor pool early on to ensure they market the
program
» Integrate offering with other programs, such as rebates and
energy audit services
»  Market the program adequately
»  Ensure the program processes are simple for the customer to
understand and navigate
» Leverage usage data for audience segmentation
Customer and Contractor »  Streamline application process to make it simple for participants
Dissatisfaction » Integrate contractors during the design process to ensure buy-in
and satisfaction
» Embrace program as a customer service opportunity and
consider customer service goals during the design process
»  Ensure prompt payment for contractors
»  Ensure that savings are visible on customer’s bill
Legal Issues »  Review federal, state, and local laws during the design process
»  Ensure that debt ownership is clearly outlined and compliant
with all regulations
» Review lending laws thoroughly during the design process
High Administrative Costs » Invest in staff training and streamlining tools up front
» Integrate program with existing systems and tools whenever
possible
»  Assess functionality of existing billing system early on in the
design process to ensure tools are leveraged and to identify
where adjustments will be needed
» Invest in contractor training and outreach and leverage
contractor pool as a resource
Customer Default »  Set loan terms that ensure the project provides immediate cost
savings to the customer
»  Develop clear and appropriate credit requirements early in the
design phase
»  Enforce customer credit requirements consistently and
aggressively
Sources: Johnson, K., et al. 2010. “Lessons Learned from the Field: Key Strategies for Implementing Successful
On-The-Bill Financing Programs” Johnson Consulting Group. Hyams, Michael A., 2009. “On-Bill Financing
for Energy Efficiency” Columbia University. Spasarp, Frank, 2011. “On Bill Financing: SDG&E/SoCalGas” US
China Energy Efficiency Forum.
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222 Key Market Trends

This section describes the key trends that affect the C&I market’s adoption of energy efficiency retrofit
projects. It provides additional context as PSE considers which markets are best to target and how to
engage with key decision makers in those markets. The market continues to shift at a rapid pace, as the
firms regain confidence in the market, policymakers decide to focus more on energy efficiency, and the
pace of technological change continues to accelerate. The snapshot provided in this section presents the
market factors that are most important to the market today and provides some insight into how the
market may shift in the future as the context changes. PSE’s relationships with key market actors will
continue to provide input to PSE’s efforts to influence the market as program implementation evolves.

The first part of this section (Section 2.2.2.1) focuses on the drivers and barriers to energy efficiency in the
C&I market in the Northwest. The second part of the section (Section 2.2.2.2) begins to explore the
implications of changing codes and standards in the region. Finally, the section concludes (Section 2.2.2.3)
with a high-level discussion of technologies that have the potential to make an impact on PSE’s energy
savings targets in the next two to five years.

2.2.2.1 Drivers and Barriers

The drivers and barriers to energy efficiency projects in PSE’s service territory have evolved in the past
few years. New policies have promoted energy efficiency more visibly than previous ones. While project-
level metrics have largely remained the same (return on investment [ROI], payback period), the corporate
strategy context within which companies considered them has changed.

Figure 2.12 depicts a framework that the evaluation team used to consider the drivers and barriers to
energy efficiency at commercial and industrial facilities in PSE’s service territory. The framework first
considers the factors with influence over the entire market: policies that promote and hinder the
adoption of energy efficiency. The next level of analysis considers a set of forces that drive decisions at
the organizational level: business strategies, which include those goals and strategies established by both
private- and public-sector organizations to guide resource allocation decisions. The third set of drivers
and barriers relate to a group that has the least amount of consistency among these four levels: people.
The final set of forces has a significant influence over decisions at the project level: project economics.
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Figure 2.12. Framework for Considering Drivers and Barriers to Energy Efficiency

Business
Strategy

Project
Economics

Source: Navigant analysis 2011.

The economic downturn that began in late 2008 has had a substantial and multi-faceted effect on the C&I
energy efficiency retrofit market. While increased economic uncertainty and tighter capital markets have
inhibited project implementation, the drive to reduce operating costs combined with the availability of
grants and incentives have partially offset these barriers. This section summarizes several key trends
identified by service providers that relate specifically to the economic downturn.

Together, these organizational level drivers and barriers have created a disconnect between end users’
interest in and ability to implement retrofit projects. Several service providers suggested customers’
willingness to pursue projects that had stayed the same or increased since the start of the recession, due
to the drivers stated previously. Their ability to implement projects, however, has diminished in many
cases due to competing priorities for reduced capital funding internally and unwilling lenders externally.
As aresult, service providers report that the time to complete a project sale has increased dramatically
(e.g., from a six- to nine-month cycle to a cycle that lasts 18-24 months). When the sales cycle is complete,
companies sometimes move forward with a smaller project than originally scoped.

PoLicy

Policies at the federal and state levels have played significant roles in the adoption of energy efficiency in
the C&I markets in recent years. At the federal level, the American Recovery and Reinvestment Act
(ARRA) of 2009 made $6.3 billion available to state and local governments to promote energy efficiency
through the Energy Efficiency Conservation Block Grants (EECBG) and SEP funds. Some local
governments opted to use part of their share of EECBG funds to invest in energy efficiency upgrades in
county and municipal government facilities, while other portions of the funds leveraged private funding
to support upgrades at private facilities.
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In parallel, a federal tax deduction for energy efficiency in commercial buildings added another
financial incentive for private-sector building owners. The $1.80/square foot tax deduction applies to both
new and existing buildings that reduce energy cost and use by 50 percent or more when compared to that
building’s expected performance under the American Society for Heating, Refrigerating, and Air-
Conditioning Engineers (ASHRAE) Standard 90.1-2001; the building owner can achieve the energy
reduction through lighting, HVAC, or building envelope improvements.’® Alternately, a smaller tax
deduction ($0.60/square foot) is available to building owners that install certain equipment that could
reasonably achieve, in combination with other measures, the 50 percent reduction in energy.

Washington State’s State Jobs Act allocated $100 million to energy efficiency in K-12 schools and higher
education during 2010.1* This competitively bid funding!® drove significant improvements and
investment in the schools sector. Several contractors indicated that these funds, which were matched by
funds from other public and private sector entities, achieved much of the energy efficiency available in
the schools sector.

Finally, Washington State’s energy efficiency resource standard, originally passed through voter
initiative I-937, is not a major driver for PSE’s customers. Although I-937 drives utility procurement of
conservation resources', contractors did not identify it as a major driver for customer decision making.
This seems reasonable since 1-937 is designed to drive acquisition of energy efficiency from the utility
perspective. Contractors did cite utility incentives (which relates to I-937) as a driver but not the policy
itself.

The only policy-level barrier that contractors mentioned related to an unintended consequence of the
state’s energy codes. As the codes become more rigorous, end users perceive that they have access to
fewer financial incentives to replace their equipment early. In many cases, the new codes require more
expensive equipment, which extends the payback period or reduces the ROL. In those early replacement
cases, the end users are more inclined to maintain the old equipment rather than investing in newer,
more efficient equipment; several contractors mentioned this is a meaningful barrier to deeper adoption
of energy efficiency. In replace-on-burnout situations, the end user has no choice except to implement a
more efficient unit that meets code. In these cases, the financial incentive is less relevant unless it
encourages purchase of equipment that further exceeds the new code; PSE incentives are available for
end users that decide to exceed code with their new equipment purchase. Section 2.2.2.2 includes further
discussion about the ways in which contractors expect codes and standards to shape the market.

13 All information about this incentive originated from the Database of State Incentives for Renewables and
Efficiency. November 2010. “Energy-Efficient Commercial Buildings Tax Deduction.” Available:
http://www.dsireusa.org/incentives/incentive.cfm?Incentive Code=US40F&re=1&ee=1

14 Governor Chris Gregoire. June 10, 2010. “$100 Million Now Available for School Energy, Operational
Improvements.” Available: http://www.governor.wa.gov/news/news-view.asp?pressRelease=1514&newsType=1
15 Washington State Department of Commerce. July 2010. “Jobs Act for K-12 Public Schools and Higher Education
Institutions.” Available:
http://www.commerce.wa.gov/DesktopModules/CTEDPublications/CTEDPublicationsView.aspx?tabID=0&ItemID=8
769&MId=884&wversion=Staging

16 Database of State Incentives for Renewables and Efficiency. March 2011. “Energy Efficiency Resource Standard.”
Available: http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=WA20R&re=1&ee=1
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BUSINESS STRATEGIES

Business strategies provide the broader context in which organizational decisions about energy efficiency
are made. Business strategies consider the market context, including policies, competition, investor
expectations, and customer values. The approach that executives use to set business strategies varies from
one company to the next. While the highest-level corporate policies are driven by forces that affect entire
industries, the most effective corporate policies allow flexibility for local decision makers to adapt to the
local context. A company’s geographic reach, leadership philosophy, and corporate structure typically
have the most impact; the organizations in PSE’s territory exhibit much diversity in each of these
characteristics. Despite this diversity, several common themes emerged related to the effect of business
strategy on energy efficiency investment decisions.

Interviewed service providers perceive only one fundamental change in business strategy that is not
directly related to the recent economic downturn. Contractors consistently indicate that organizations’
focus on “green” business” plays a major role in energy efficiency investment decisions. Organizations
in both the public and private sectors use their green

practices in their messaging to the public to assert a

competitive advantage. The goal of these communications Contractors consistently indicate that
can include building a positive brand image, offsetting organizations’ focus on “green”
other negative public relations issues (e.g., teacher business! plays a major role in energy
layoffs), or directly attracting customers. In some cases, efficiency investment decisions.

certain purchasers, such as Wal-Mart, have required the
adoption of green practices among their suppliers.®
Energy efficiency can play a key role for businesses that pursue the green image or business model.

All of the remaining findings about business strategy relate to the economic downturn, which has
fundamentally reshaped economic activity worldwide. Many of these issues favorably affected energy
investment decisions in PSE’s service territory, but a few significant ones continue to prevent investments
in energy efficiency.

Across the board, efforts to cut costs drive investment in energy efficiency among C&lI customers. In the
public sector, decreased tax revenues have led public sector entities to look for opportunities to reduce
costs from non-personnel categories, including energy usage. 1? In parallel, public sector entities have
deferred maintenance commitments in order to meet budgetary constraints, resulting in the need to

17 Organizations use the term “green” to mean greenhouse gas (GHG) emission reductions, environmental
sustainability, or some other variation on this theme.

18 Bustillo, M. July 17, 2009. “Wal-Mart to Assign New ‘Green’ Ratings.” Wall Street Journal. Available:
http://online.wsj.com/article/SB124766892562645475.html

19 Senator Barbara Boxer. March 30, 2011. “Joint Full Committee and Subcommittee on Oversight Hearing

GSA: Opportunities to Cut Costs, Improve Energy Performance,

and Eliminate Waste”.
http://epw.senate.gov/public/index.cfm?FuseAction=PressRoom.PressReleases&ContentRecord id=0753fb73-802a-
23ad-4cec-7324dcab0613&IsPrint=true
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replace some equipment that is in sub-optimal operating condition.?? Combined, these trends have
contributed to opportunities for energy efficiency investment in the public sector.

In the private sector, cost reduction has provided an alternative approach to earning profit during a time
when revenues have fallen in many industries.?! Reductions in fixed costs became necessary when private
firms exhausted opportunities to reduce variable costs; historically, many firms considered energy a fixed
cost.22 To meet aggressive cost-cutting targets, contractors report that some companies have adopted
corporate mandates to reduce energy use. Investments in energy efficiency help companies to achieve
those targets.

On the other hand, the uncertain economic climate has also resulted in business strategies that have
negatively impacted investments in energy efficiency. Companies have been more averse to investments
in areas outside of their core competencies. These non-core investments are seen as higher risk because
the firm has less familiarity with the technologies, investment strategies, and long-term impacts of the
non-core opportunities. As a result, many companies have decided to focus their limited capital resources
on investments that will add value to their core business. Most firms consider energy efficiency outside of
their core competencies.

PEOPLE

The people involved in energy efficiency investments have direct impact on the investment decisions and
implementation logistics. The most effective projects involve champions within the host organization.
These individuals use their credibility with internal decision makers and knowledge of decision-making
processes to drive the project through the necessary internal channels. While contractors did not mention
these types of champions as key drivers, previous research has documented their role.

On the contrary, service providers report that many individuals at the leadership level lack familiarity
with energy efficiency. In many cases, leadership does not understand the more efficient technologies, the
options for paying for the projects, or the near- or long-term implications of the investment. Service
providers must spend additional time during the sales process to provide these individuals with the
information that they need to feel comfortable with the investment; in many cases, these interactions
come after an initial point of contact (e.g., the facilities manager) has bought into the project. The
additional education extends the sales cycle if the executives are open to it and can result in a rejected
project if decision makers are not willing to learn.

2 See, for example: Thurston County (WA) Development Services Department. August 2010. Supplement to the
Thurston County, WA, Draft Capital Facilities Plan 2011-2016. Available: http://www.co.thurston.wa.us/planning/cap-
facilities-plan/docs/Supplement-2011-2016-2.PDFhttp://www.co.thurston.wa.us/planning/cap-facilities-
plan/docs/Supplement-2011-2016-2.PDF or U.S. Department of Labor. November 2009. Annual Report, Fiscal Year
2009: Performance and Accountability Report. Available: http://www.dol.gov/ sec/media/reports/annual2009/RSI.htm
21 Vigna, P. and ]. Shipman. July 19, 2010. “Profits Up But Consumers Struggle.” Wall Street Journal. Available:
http://online.wsj.com/article/SB10001424052748704682604575369352459282906.html

2 Marsan, C.D. July 7, 2008. “Under Pressure: 10 Sources Pushing CIOs to Go Green.” Network World. Available:
http://www.networkworld.com/news/2008/070708-green-cios-pressure.html

2 U.S. Environmental Protection Agency (EPA).”Sector Collaborative on Energy Efficiency Accomplishments and
Next Steps”. July 2008. Available: http://www.epa.gov/cleanenergy/documents/suca/sector collaborative.pdf
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The availability of trained staff to assist with project implementation and ongoing maintenance also
adversely affects energy efficiency decisions. In some cases, available staff is not familiar with the new
equipment and require additional training to increase the likelihood of long-term success; the additional
resources required to meet this training need can slow down or cancel a project. In other cases, staff is
simply not available to assist because many organizations are operating with very lean staff resources
due to the economic downturn.

PROJECT ECONOMICS

Cost-effectiveness, the final component that determines an energy efficiency project’s success or failure,
was cited most often by service providers as a determinant in project acceptance. If all of the other
policies, business strategies, and people are aligned, the project economics will drive the final decision.
Some companies measure this bottom line by measuring the ROI, while others measure the simple
payback of the project. Either way, the key inputs to the project economics remain similar, as outlined in
Figure 2.13.

Figure 2.13. Factors Affecting Project Economics

Costs Benefits

Incentives: Utility,

Costof Capital tax, other

Downtime Operational Profile

Equipment
Performance
Relative to Baseline

Electricity or Gas
Price

Equipment

Source: Navigant analysis 2011.

The cost of capital has been the key cost consideration over the past three years. Capital has been
constrained by the economic crisis as corporate balance sheets have weakened and investors’ risk
tolerance has declined, especially in response to concerns about firms’ solvency. In some cases, this has
manifested itself in higher interest rates charged by lenders; in other cases, it has resulted in companies’
expectations of shorter payback periods for investments. As a result, energy efficiency is competing with
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a wide range of other investment opportunities for a smaller pool of capital. In many cases, the capital is
simply not available to invest in energy efficiency after the firm selects its core business investments.

PSE’s incentives have played an important role in alleviating some of this pressure during the economic
downturn according to contractors. Depending on the project, the PSE incentive can provide an
immediate 100 percent ROI by matching the funds committed by the organization. Further, they can help
bridge the gap between an organization’s available resources and the cost of the project. They have
served a vital role in many projects, according to the contractors interviewed. Many contractors
mentioned that it was difficult to compete on competitively bid jobs without the PSE incentive included
as part of their package because it reduced the effective cost to the customer so significantly.

In some cases, contractors mentioned customers’ expectations about increasing energy prices as a driver
to invest in energy efficiency. Although energy prices in the Northwest remain low relative to other parts
of the country?, some customers express concern that they will increase in the future. An increase in
electricity price makes energy efficiency projects more attractive; it can increase the ROI or decrease the
payback time when included in a financial analysis. In this context, energy efficiency becomes a risk
mitigation strategy, which can elevate it further in the eyes of business decision makers.

The costs associated with business interruption can sometimes trump any favorable opportunities
caused by a low cost of capital, expectations about increasing energy prices, or the availability of PSE
incentives. One contractor indicated that a single hour of downtime could cost some high-tech
manufacturing firms $10 million. That is a major hurdle to overcome in the calculation of ROI or simple
payback.

2.2.2.2 Changing Codes and Standards

Codes and standards that affect the market for commercial energy efficiency fall into two general
categories: federal equipment and appliance standards and state and local building codes. Federal
equipment standards for commercial buildings are based on the American Society of Heating,
Refrigerating and Air-Conditioning Engineers (ASHRAE) Standard 90.1, which is updated every three
years.? Following adoption of the updated ASHRAE Standard 90.1, the Department of Energy (DOE)
undertakes a formal rulemaking to determine specific updates to existing codes and standards for each
type of equipment.

Once new federal standards have been adopted, responsible state agencies must review them to
determine whether their own state-level building codes require updates. State building codes must, at a
minimum, match the federal requirements; however, states may choose to adopt codes that are more
stringent in some areas. Rather than simply adopting the ASHRAE Standard 90.1, many states use an
amended version of the International Energy Conservation Code (IECC).% The IECC is a model code
historically used by state and local governments to regulate commercial buildings. Subsequently,

2 U.S. Energy Information Administration. “Table 5.6.A. Average Retail Price of Electricity to Ultimate Customer by
End-Use, by State.” Available: http://www.eia.gov/cneaf/electricity/epm/epm sum.html

% U.S. DOE. 2011. “About the Building Energy Codes Program.” Available at: http://www.energycodes.gov/about/.
Accessed May 27, 2011.

26 Conover, D., et al. 2009. “Comparison of Standard 90.1-07 and the 2009 IECC with Respect to Commercial
Buildings.” Pacific Northwest National Laboratory.
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municipalities (e.g., the City of Seattle) may adopt or amend the updated state building code to address
local requirements or regulations.

Washington’s non-residential energy code, contained in the Washington Administrative Code, is more
stringent than federal standards.?”” However, while relatively progressive, Washington’s energy code
allows a building owner to exempt equipment or systems from certain requirements if they are shown to
be economically unviable.?

Interviewed service providers demonstrated moderate levels of both awareness and concern regarding
upcoming changes to codes and standards that will likely affect their businesses. Speaking generally
about tougher code requirements, service providers pointed to increased costs, contractors cutting
corners, and delayed equipment replacements as potential drawbacks.

»  One interviewee estimated that some recent code changes have added 40 percent to the cost of
changing a particular piece of equipment. He suggested this can create a perverse incentive for
contractors to complete work without proper permits (and give them an unfair advantage over
firms unwilling to bend the rules).

»  Another interviewee cited utilities’ tendency to only incentivize projects that exceed already
stringent efficiency-related standard (rather than those that simply meet code).?? He commented
that this effectively increases a customer’s cost for early replacement of a piece of inefficient
equipment. Rather than spending extra money in order to qualify for the utility incentive and
retire the equipment early, building operators may wait for the equipment to fail.

Despite such concerns, service providers also expressed support for the benefits of recent and upcoming
energy code requirements. In particular, the added transparency in energy savings that stems from
requirements to monitor buildings or individual pieces of equipment can encourage more energy end
users to implement energy efficiency retrofits.

An in-depth discussion of changing codes and standards for every type and size of equipment is beyond
the scope of this study. Instead, the remainder of this section summarizes specific code and standard
changes (at both the federal and state levels) that service providers specifically suggested were likely to
affect their business in the next five years.

LIGHTING
One of the more significant upcoming changes to federal standards involves the phase out of less
efficient fluorescent lamps. Beginning in July 2012, general service four-foot linear fluorescent lamps

7 Non-residential code in Washington is as stringent as ASHRAE 2007 as of January 2011
(http://www.energycodes.gov/states/state_info.php?stateAB=WA). Comparatively, the federal code
requires compliance with the older ASHRAE 2004 (http://www.energycodes.gov/federal/).

2 Interview with Chuck Murray, Energy Policy Specialist, Department of Commerce, Washington State Energy
Office. May 25, 2011.

2 In cases in which operable equipment is replaced early, PSE’s C&lI retrofit program bases its incentive calculation
on the assumption that the existing equipment is considered baseline. The new equipment must meet code at a
minimum, but it is not required to exceed code in order to receive an incentive. This appears to be a point of
confusion for some trade allies.
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will be required to meet a minimum efficiency of 89 lumens per Watt. This standard will effectively limit
the sale of linear fluorescent lamps to (at a minimum) high-performance T8 lamps, and will prohibit the
sale of less efficient T12 and standard T8 lamps (e.g., first generation 700-series).? Subsequently,
beginning in 2014, federal standards will also prohibit standard T8 ballasts, providing additional energy
savings from high-performance T8 ballasts.

Some interviewed equipment suppliers are already phasing out their stock of equipment that will no
longer meet requirements in 2012 (e.g., 700-series fluorescents and T12s). In anticipation of these changes,
many remodel, tenant improvement, or replace-on-burnout projects will likely be designed to meet the
stricter code requirements by using high-performance T8 ballasts, even without utility incentives.
However, PSE may continue to offer incentives to encourage the early replacement of lighting equipment
among potential retrofit customers who would otherwise wait for the need to remodel or for their
equipment to burnout.’!

For state-level code changes, several service providers cited the recently implemented requirements for
lighting controls and daylight harvesting in Washington’s Non-Residential Energy Code (NREC).3? State
code requires the installation of automatic daylight sensing controls in all areas with skylights and
windows, as well as automatic shut-off controls for most interior lighting applications.® One respondent
expressed concern that these sensors would inhibit project ROlIs as a result of both increased equipment
costs and reduced savings from lighting retrofits (since improved controls mean fewer operating hours
and savings opportunities per fixture). However, another service provider expressed satisfaction
knowing that the expertise necessary to help customers meet the new requirements would eliminate less-
experienced contractors that have recently flooded the lighting retrofit market.

MOTORS

In December 2010, the federal government implemented higher efficiency standards for general
purpose motors up to 200 horsepower, and extended efficiency standards to special purpose motors that
were not previously covered under federal efficiency standards.** These standards affect both process
equipment (e.g., compressors and conveyors) as well as HVAC equipment. As with lighting equipment,
manufacturers and distributors reported that they began phasing out motors that would not meet the
new efficiency specifications well before the rule took effect. Despite the decreasing availability of less
efficient units to replace burnt-out equipment, utility incentives can continue to encourage early
replacements as end users search for energy savings and reductions in operating costs.

% Cooney, K. and R. Maslowski. Navigant Consulting. 2011. “Commercial Lighting Market Transformation Model
Development and Market Research — Phase I: T12 Retrofit Market. (Review Draft)” Energy Trust of Oregon.

31 Starting in July 2012, when a customer with a standard T8 fixture has the lamp burnout, they will have to replace
the lamp with a high performance T8. However, this will not produce any energy savings, as high-performance T8
lamps have the same wattage as a standard T8 lamp. With a standard T8 ballast as the baseline, the opportunity for
code-driven energy savings will occur in 2014 when high-performance ballasts will replace standard T8 ballasts.

32 Washington Administrative Code 51-11-1513. (http://apps.leg.wa.gov/wac/default.aspx?cite=51-11-1513)

3 Lane, M., et al. 2010. “2009 Washington State Non-Residential Energy Code: Lighting and Energy Metering
Webinar”. Northwest Energy Efficiency Council.

% US DOE. 2011. “Appliances & Commercial Equipment Standards: Electric Motors.” Accessed May 27, 2011.
Available at: http://www1.eere.energy.gov/buildings/appliance_standards/commercial/electric_motors.html

Puget Sound Energy Page 32
Commercial and Industrial Energy Efficiency Retrofit Custom Programs Portfolio Evaluation


http://apps.leg.wa.gov/wac/default.aspx?cite=51-11-1513

NAVIGANT

None of the suppliers mentioned this issue in a negative light; rather, one interviewee suggested that the
standards had actually helped his company streamline their product lines and offerings. With many
products already available at the improved efficiency requirements, the new standards may have simply
eliminated lower tier equipment. The interviewed suppliers did not mention any anticipation of state-
level codes related to motors or HVAC equipment having a significant impact on their business.

COMMERCIAL REFRIGERATION

Until recently, no federal efficiency standards existed for commercial refrigeration equipment. The first
federal standards to go into effect for commercial refrigeration equipment were prescribed by the Energy
Policy Act of 2005 (EPACT 2005), which had a compliance date of January 1, 2010. In addition, EPACT
2005 required the DOE to conduct an energy conservation rulemaking for other types of commercial
refrigeration equipment. This second set of standards was published in January 2009, and will take effect
on January 1, 2012.%

The 2009 final rule standards will result in substantial energy savings, and interviewed equipment
manufacturers indicated that they have already begun to produce more energy efficient equipment.
However, a great deal of uncertainty remains regarding DOE’s rules for certification, compliance, and
enforcement of the EPACT 2005 and 2009 final rule. In its rulemaking on certification, compliance and
enforcement, the DOE used a basic-model approach to certifying that equipment meets the standards;
however, most commercial refrigeration equipment is customized to meet each end user’s needs. To the
degree that such customization causes a piece of equipment to fall outside of the basic-model parameters,
the manufacturer could be required to perform extensive tests to confirm its energy performance meets
the DOE’s requirements. Such uncertainty could create uneasiness and additional costs for
manufacturers.

With regulation of this equipment occurring only in the past few years, the initial standards required may
have left substantial room for future improvement. Incremental strengthening of the standards may occur
due to planned review of the EPACT 2005 and 2009 DOE final rule standards. The first of these reviews is
scheduled for 2013, with another being mandated by legislation in 2016.36 In the near-term, this could
leave an opportunity for utilities to incentivize above-code equipment that can achieve significant energy
savings.

METERING

Service providers also specifically mentioned Washington State’s new requirements related to energy
metering. The 2009 NREC requires the metering of energy usage data from building energy supply
sources (e.g., grid-supplied or on-site generation) and various energy consuming equipment. Table 2-4
lists the system sizes and capacities above which equipment must have an independent submeter
installed. This requirement applies to both new construction and the replacement of existing building
systems.%”

% US DOE. 2011. “Appliances & Commercial Equipment Standards: Commercial Refrigeration Equipment.” Accessed
May 27, 2011. Available at:
http://www1.eere.energy.gov/buildings/appliance_standards/commercial/refrigeration_equipment.html.

% US DOE. 2011.

% Lane, M., et al. 2010. “2009 Washington State Non-Residential Energy Code: Lighting and Energy Metering
Webinar”. Northwest Energy Efficiency Council.
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Table 2-4. Size Thresholds for Washington NREC Submetering Requirements

Chillers/heat pump systems > 70 kW (240,000 Btu/h) cooling capacity
Packaged AC unit systems > 70 kW (240,000 Btu/h) cooling capacity
HVAC fan systems > 15 kW (20 hp)
Exhaust fan systems > 15 kW (20 hp)
Make-up air fan systems > 15 kW (20 hp)
Pump systems > 15 kW (20 hp)
Cooling towers systems > 15 kW (20 hp)

Boilers, furnaces and other heating equipment > 300 KW (1,000,000 Btu/h) heating capacity

systems
General lighting circuits > 15 kVA
Miscellaneous electric loads > 15 kVA

Source: NEEC 2010. Washington State Non-Residential Energy Code Webcast

Service providers generally discussed this new requirement in a favorable light, acknowledging that it
will make building owners more apt to save energy if they can see the results of the money they spend.
From PSE’s perspective, this new requirement may lend itself to the measurement and verification of
incentivized systems and equipment.

SEATTLE’S BUILDING MONITORING ORDINANCE

The benefits of increased transparency of energy savings were also cited in service providers’ discussions
about the City of Seattle’s building energy benchmarking and reporting ordinance. In 2010, the City of
Seattle adopted a resolution requiring energy disclosure for non-residential buildings. Buildings over
50,000 square feet must benchmark and report their facilities” energy performance to potential buyers,
lenders, lessees, and the City by October 2011 (originally April 2011); buildings over 10,000 square feet
must start reporting by April 2012.38 Again, while the requirement will add additional costs for building
owners and property managers, the net effects of increased visibility and awareness are likely to increase
overall energy savings.

While this mandate will primarily affect electricity use and savings for Seattle City Light customers,
many also receive gas service from PSE. In addition, a similar benchmarking requirement adopted in
New York City suggests that spillover effects of such mandates (e.g., improved access to and interest in
energy benchmarking resources and tools) may drive additional energy savings in the region as a
whole.? As ESCOs and other service providers improve their building monitoring and benchmarking
capabilities in response to the City of Seattle’s requirement, they can offer those expanded services in
surrounding municipalities. Such offerings may attract particular interest from commercial building

3 City of Seattle Department of Planning and Development. 2011. “Our Program: Energy Benchmarking and
Reporting.” http://www.seattle.gov/dpd/GreenBuilding/OurProgram/PublicPolicyInitiatives/DPDP018682.asp

¥ Lowenberger, A., et al. 2010. "What Drives Energy Performance Scores: Benchmarking NYC High Rise Building
Stock." 2010 ACEEE Summer Study on Energy Efficiency in Buildings.
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owners in cities surrounding Seattle, who compete for the same building tenants that may consider
locating in the greater metropolitan area.

2.2.2.3 High-Impact Technologies on Fast Growth Curves

Market actors anticipate that two key technology trends will have the most significant effects on the
market for energy efficiency in the next two to five years: building automation and light emitting diodes
(LEDs). These technologies are already commercially available, but certain barriers have inhibited
widespread adoption to date, most prominently in the case of LEDs. Several market actors have indicated
that those barriers have diminished in recent months and will continue to decrease in the near term.

In addition, a broader screening of high-impact technologies in the priority technology sectors indicates
that other technologies have the potential to affect the market in the next two to five years. Market actors
mentioned several of these technologies during the interviews, but the technologies did not garner as
much widespread market recognition as building automation and LEDs. As a result, these are discussed
at a higher level in this section.

This section provides an overview of the technologies that are anticipated to affect the market for C&lI
energy efficiency most significantly in the next two to five years. It begins with a closer look at building
automation and LEDs. The last part of this section provides an overview of other technologies in the
lighting, HVAC, refrigeration, process, and heat recovery categories that also have potential to make an
impact in the next two to five years. The main body of the report covers these technologies at a high level;
additional detail on these second-tier technologies is available in Appendix D.

Figure 2.14 summarizes the technologies identified by Navigant.
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Figure 2.14. Overview of High-Impact Technologies on Fast Growth Curves
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BUILDING AUTOMATION

The value proposition for building automation has grown substantially in the past few years. As “smart
grid” technologies have evolved to leverage accelerated developments in information technology,
building owners have become more aware of the opportunities to control aspects of building operations
from remote location.

Building automation systems incorporate a wide variety of controls. Many of these controls relate directly
to energy efficiency:

»  Occupancy sensors provide fundamental information to drive energy savings in buildings. Using
occupancy sensors, automation systems can reduce energy use in unoccupied spaces for many
loads, including lighting, HVAC, vending machines (refrigeration and lighting) and more.*

»  Lighting sensors (photocells) monitor ambient light levels, allowing for modulation of artificial
light sources. Many areas of buildings have sufficient daylight from skylights and windows; by
monitoring light levels, automation systems can reduce artificial lighting without impacting
occupant comfort.

40 Reliant Energy: Vending Machine Energy Savings. Available:
http://www.reliant.com/en US/Page/Generic/Public/esc_purchasing advisor vending machine energy savings bus
gen.jsp
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»  HVAC controls, driven by a variety of sensors, reduce load by minimizing HVAC load based on
occupancy, fresh air requirements, air temperature, and time of day.

»  Carbon dioxide (COz2) sensors offer an indirect form of occupancy sensing to directly determine
the amount of outside air that needs to be introduced to each room by the ventilation system in
order to meet fresh air requirements in building standards.

Outdoor air temperature and humidity sensors enable the use of HVAC economizers and boiler
temperature modulation (outdoor temperature reset). Economizers entrain greater amounts of outdoor
air when outdoor air demands lower energy consumption to condition than re-circulated air. When
outdoor temperatures are moderate during heating season, boiler temperature modulation maintains
occupant comfort while reducing losses.

Other controls may be only indirectly or not at all related to energy efficiency. For example, differential
pressure switches on a filter can determine if it is dirty; this alarm provides benefits beyond energy
efficiency (i.e., reduced downtime), but a clean filter also increases the efficiency of the system. In
addition, building automation systems can control security and sprinkler systems, which have little to do
with energy efficiency.

Building automation is gaining broader interest from building owners and ESCOs because it enables
technicians to identify issues from a remote site. This enables decision makers to determine the most
appropriate staff to deploy to address the issue without having to send out a generalist first; this reduces
the number of person-hours and costs for troubleshooting. Further, ESCOs find value in building
automation because they can determine reasons for sub-par energy performance, again without having to
send staff to the site to investigate. For ESCOs that have signed performance contracts, this approach
enables them to fix the problems faster and earn the returns on their investment faster.

LIGHT EMITTING DIODES (LEDS)

LED technology evolved rapidly in recent years. LEDs are highly coveted for their extended lifetime (as
much as 50,000 hours in some applications), and their low energy consumption (up to 80 percent lower
than incandescent bulbs).#! One of the most important advances is in light quality; early products
produced poor quality light that was uncomfortable and distracting for consumers. Newer products
produce high-quality light and consistently perform close to their ratings.

Many niche applications and technologies are advancing ahead of the curve. Four such areas include the
following: (1) exit signs, (2) bi-level parking area lamps, (3) street/area lighting, (4) refrigerated display
cases, and (5) channel letter signage. Figure 2.15 shows some of these applications.

#U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy. “Lighting Choices.” Available:
http://www .energysavers.gov/your home/lighting daylighting/index.cfm/mytopic=11975
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Al

Technology Coordinating Council), Street/ Area applications (Sacramento Municipal Utility District),
Refrigerated Display Cases (Pacific Gas and Electric)

Figure 2.15. Examples of Niche LED Applications

Of these, exit signs are the most common application today. Many utilities across the country provide
incentives for LED channel-letter signage, typical on commercial storefronts.*> High-use lighting
applications, such as streetlights and parking lighting are other prime opportunities for LEDs. Because of
the extended hours of use in these applications, owners will have shorter payback periods. For building
owners with large quantities of fixtures, the significant reduction in maintenance costs due to infrequent
replacement needs may be a major driver in selecting LED products.

Costs continue to decrease, but first-cost barriers continue to be the single largest challenge for LED
lighting. For example, a typical commercial T8 LED lamp (17W-22W depending on the product) now
costs $60 or more, whereas a conventional T