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1.

Q.

INTRODUCTION AND QUALIFICATIONS

Please state your name, title and employer.

My name is Tim Woolf. | am a Vice-President at Synapse Energy Economics, located at

485 Massachusetts Avenue, Cambridge, MA 02139.

Please describe Synapse Energy Economics.

Synapse Energy Economics is a research and consulting firm specializing in electricity
and gas industry regulation, planning and analysis. Our work covers a range of issues,
including economic and technical assessments of demand-side and supply-side energy
resources; energy efficiency policies and programs; integrated resource planning;
electricity market modeling and assessment; renewable resource technologies and
policies; and climate change strategies. Synapse works for a wide range of clients,
including attorneys general, offices of consumer advocates, public utility commissions,
environmental advocates, the U.S. Environmental Protection Agency (EPA), U.S.
Department of Energy (DOE), U.S. Department of Justice, the Federal Trade
Commission and the National Association of Regulatory Utility Commissioners. Synapse
has over twenty five professional staff with extensive experience in the electricity

industry.

Please summarize your professional and educational experience.

Before joining Synapse Energy Economics, | was a commissioner at the Massachusetts
Department of Public Utilities (DPU). In that capacity, | was responsible for overseeing a

substantial expansion of clean energy policies, including significantly increased
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ratepayer-funded energy efficiency programs; an update of the DPU energy efficiency
guidelines; the implementation of decoupled rates for electric and gas companies; the
promulgation of net metering regulations; review and approval of smart grid pilot
programs; and review and approval of long-term contracts for renewable power. | was
also responsible for overseeing a variety of other dockets before the commission,

including several electric and gas utility rate cases.

Prior to being a commissioner at the Massachusetts DPU, | was employed as the Vice
President at Synapse Energy Economics; a Manager at Tellus Institute; the Research
Director at the Association for the Conservation of Energy; a Staff Economist at the
Massachusetts Department of Public Utilities; and a Policy Analyst at the Massachusetts

Executive Office of Energy Resources.

I hold a Masters in Business Administration from Boston University, a Diploma in
Economics from the London School of Economics, a BS in Mechanical Engineering and
a BA in English from Tufts University. My resume, attached as Schedule TW-1, presents

additional details of my professional and educational experience.

Please describe your professional experience as it relates to energy efficiency policies

and programs.

Energy efficiency policies and programs have been at the core of my professional career.
While at the Massachusetts DPU, | played a leading role in updating the Department’s
energy efficiency guidelines, in reviewing and approving utility three-year energy
efficiency plans, in reviewing and approving utility energy efficiency annual reports, in

convening a working group on rate and bill impacts of utility energy efficiency programs,
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and in advocating for market rules to enable energy efficiency to participate in the New

England wholesale electricity market.

I also served as a co-chair of the Working Group on Utility Motivation as part of the
State Energy Efficiency Action Network, a state- and local-led effort sponsored by DOE
and EPA. In that capacity, | worked with commissioners and consumer advocates from
around the country to improve the regulatory policies supporting utility energy efficiency

programs.

As a consultant, | have reviewed and provided recommendations concerning utility
energy efficiency policies and programs throughout the U.S. and Canada, and | have
testified on these issues in British Columbia, Colorado, Delaware, Florida, Kentucky,
Massachusetts, Minnesota, Missouri, Nevada, Nova Scotia, Québec, and Rhode Island.
My work has encompassed all aspects of energy efficiency program design and
implementation, including cost-benefit analyses, avoided costs, efficiency potential
studies, efficiency measure assessment, program delivery options, program budgeting,

utility performance incentives and other relevant regulatory policies.

Additionally, I have been the lead technical consultant for the National Efficiency
Screening Project, which is comprised of a team of experts and advocates dedicated to
improving the technigues used to screen energy efficiency resources. | have also
represented clients on several energy efficiency collaboratives, where policies and
programs are discussed and negotiated among a variety of stakeholders, including

utilities, commission staff, consumer advocates, and efficiency advocates.
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I have worked for a variety of clients on energy efficiency issues, including consumer
advocates, environmental advocates, regulatory commissions and other government

agencies.

Q. On whose behalf are you testifying in this case?

A | am testifying on behalf of Sierra Club.

Q. What is the purpose of your testimony?

A The purpose of my testimony is to present my review of Union Electric Company d/b/a

Ameren Missouri’s (Ameren or the Company) 2016-2018 Energy Efficiency Plan (2016-
2018 Plan, Efficiency Plan, or Plan),* and the Company’s underlying analyses, including
analyses presented in Ameren’s 2013 Demand Side Management Market Potential Study

(Potential Study) and 2014 Integrated Resource Plan (IRP).?

Ameren has applied to implement its proposed 2016-2018 Energy Efficiency Plan under
the Missouri Energy Efficiency Investment Act (MEEIA), which allows for the
implementation of commission-approved demand-side programs with a goal of achieving
all cost-effective demand-side savings.? I offer several recommendations for how the Plan

should be improved to increase the benefits available to Ameren customers and to the

1 In this testimony, the Plan refers to Ameren’s proposed three-year program portfolio. With the exception of the
proposed variance from annual demand and energy savings targets, Ameren’s proposed technical resource manual
(TRM) and demand-side investment mechanism (DSIM) are beyond the scope of my rebuttal testimony.

2 Ameren’s 2013 Potential Study and 2014 IRP are before the Commission in case no. EO-2015-0084.

¥ Mo. Ann. Stat. § 393.1075.

Rebuttal Testimony of Tim Woolf Page 4



10

11

12

13

14

15

16

17

18

19

Company, including lower system costs and energy bills due to increased, cost-effective

energy savings.

Have you previously testified before the Missouri Public Service Commission?

Yes. | provided rebuttal testimony on behalf of the Missouri Office of the Public Counsel

regarding Ameren Missouri’s 2011 IRP in case no. EO-2011-0271.

2. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Q.

Please summarize your primary conclusions.

In general, Ameren’s 2016-2018 Plan dramatically understates the amount of cost-
effective energy efficiency that is realistically achievable, and thus includes energy
savings goals and budgets that are way too low. As such, the Plan does not reflect a
reasonable pursuit of achieving all cost-effective demand-side savings. To put the
Company’s proposed Plan in perspective, the projected energy savings (0.4 percent of
retail sales per year) are roughly one half of the amount of the savings in Ameren’s 2013-
2015 Plan (0.5 to 0.9 percent of sales), and are less than half of the reported savings for

the last two program years, 2013 (0.9 percent of sales) and 2014 (1.0 percent of sales).*

The Company provides three reasons why the savings in its 2016-2018 Plan are so low
relative to the savings in its 2013-2015 Plan: (1) the enactment of federal appliance
efficiency standards (Federal Standards); (2) 2013 evaluation, measurement and

verification (EM&V) measure level savings estimates; and (3) lower avoided costs. (Plan

* See Plan at p. 16; 2014 IRP Chapter 3, Appendix A at p. 82; and Ameren’s Demand-Side Program Annual Report

for 2014 (2014 Annual Report), Case No. EO-2015-0210.
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at p. 12). However, these three factors do not justify such a dramatic drop in efficiency
savings because: (1) a large number of cost-effective efficiency opportunities remain
despite the Federal Standards; (2) EM&V measure level savings estimates have little
effect on the total amount of available cost-effective efficiency savings; and (3) many of

the Company’s programs remain highly cost-effective despite lower avoided costs.

Ameren’s Efficiency Plan is based upon the analyses in the Company’s Potential Study
and IRP, both of which contain critical flaws that constrain efficiency resources. The
Company’s Potential Study significantly understates the amount of achievable efficiency
savings by:
« applying customer adoption rates that do not reflect potential program participation
under realistic or ideal implementation conditions;

« applying unrealistic and inappropriate program and portfolio cost estimates to

determine program-level efficiency potential; and

« applying unreasonable and unrealistic artificial caps on and downward adjustments

to the energy savings potential.
Ameren’s 2014 IRP incorporates the results of the Potential Study and then further limits
the efficiency savings by:
« excluding certain key efficiency programs, such as the Residential Home Energy
Performance and Small Business Direct Install programs;

« dramatically understating the probable costs of complying with future federal
greenhouse gas regulations, and not even considering the potential for energy

efficiency to help offset those costs;
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« modeling the two main efficiency scenarios (the realistically achievable potential
(RAP), and the maximum achievable potential (MAP)) that do not represent a

reasonable range of efficiency opportunities; and

e choosing the RAP portfolio for the Preferred Resource Plan, despite Ameren’s
finding that a resource plan that included the MAP portfolio would result in a
significantly lower present value of revenue requirements (PVRR) than would a plan
that included the RAP portfolio.

Ameren’s Efficiency Plan, which is based upon these flawed analyses, suffers from the
limitations described above. However, Ameren has many opportunities to address these
shortcomings and expand its efficiency programs and savings by maintaining some
programs that it plans to terminate; adding new programs that it analyzed but did not
include in its Efficiency Plan; modifying existing program designs to increase customer
adoption; and expanding program budgets to increase customer participation rates.

Ameren should pursue these opportunities.

What are the implications of Ameren proposing such low energy savings goals in its

2016-2018 Plan?

The implications are significant. Forgoing the opportunity to achieve additional, cost-
effective energy efficiency savings will result in greater reliance on more expensive

supply-side resources and lead to higher bills for customers on average.

The proposed Efficiency Plan is expected to reduce electricity costs, revenue
requirements, and average customer bills by roughly $135 million in cumulative present
value dollars. (Plan at p. 2). According to the results of the 2014 IRP, the Company could

further reduce costs and bills by $215-$271 million in cumulative present value dollars
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with greater energy savings. (IRP, Chapter 10 at p. 8). As | demonstrate below, higher

levels of efficiency savings are achievable and would lower electricity costs even further.

In terms of capacity, the programs in the proposed 2016-2018 Plan are expected to reduce
electricity demand by roughly 114 MW, for the measures installed in 2016-2018. (Plan at
15). According to the results of the Potential Study, the Company could save a total of
156 MW of peak demand with additional efficiency savings. If Ameren were to achieve
the savings provided in the MEEIA guidelines,” then it could save roughly 240 MW of
peak demand through 2018 and roughly 812 MW through 2025. This cumulative amount

is roughly equivalent to one boiler at Ameren’s Sioux coal-fired power plant and a small

gas plant.
Q. Please summarize your primary recommendations.
A First, I recommend that the Commission approve the Efficiency Plan only on the

condition that Ameren modifies the Plan to achieve greater efficiency savings during the
2016-2018 period. Specifically, Ameren should increase the efficiency savings in its Plan
to reach the MEEIA energy savings guidelines for 2016-2018. | make this
recommendation because | am confident that the MEEIA savings levels can be achieved
with cost-effective efficiency, based upon my review of the Company’s Plan and the

opportunities described herein for expanded efficiency savings.

> See 4 CSR 240-20.094 (providing that the commission shall use the greater of realistic

achievable savings as determined through the utility’s market potential study or savings goals provided in the
regulation itself as a guideline to review progress toward an expectation that the electric utility’s demand-side
programs can achieve a goal of all cost-effective demand-side savings). My references to the MEEIA savings
guidelines refer to the savings goals provided in this regulation.
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Second, | recommend that the Commission direct Ameren to explore the use of all cost-
effective energy efficiency resources as a means of mitigating the costs of complying

with future federal greenhouse gas regulations.

Third, I recommend that the Commission direct Ameren to present and consider the
results of the utility cost test in all future energy efficiency analyses, including potential
studies, IRPs, and energy efficiency plans. These results should at least be considered

when determining which efficiency programs are cost-effective.

Finally, I recommend against Ameren’s request for a variance from the annual demand
and energy savings target requirements in 4 CSR 240-20.094(1)(A), 20.094(3)(A) and

20.094(4)(A).

3. OVERVIEW OF AMEREN’S 2016-2018 ENERGY EFFICIENCY PLAN.

Q.

A.

Please summarize the process used by Ameren in preparing its 2016-2018 Plan.

The proposed Plan is the end product of many studies Ameren conducted, particularly the

Potential Study and the 2014 IRP.

o The Potential Study developed several portfolios of efficiency savings, including a
technical potential portfolio; a MAP portfolio (at the measure and program level);

and a RAP portfolio (at the measure and program level).

o The 2014 IRP analysis began with the program-level MAP and RAP portfolios from
the Potential Study. Ameren made several updates and adjustments and then
modeled the modified MAP and RAP portfolios alongside supply-side options to

determine a Preferred Resource Plan.

Rebuttal Testimony of Tim Woolf
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1 o The 2016-2018 Plan derives from the IRP RAP portfolio, which served as the

2 foundation for the proposed energy efficiency programs, budgets, and savings
3 estimates in the Plan.
4 Q. How much energy is the Company’s proposed Plan expected to save?

5 A Figure 3.1 below presents the 2016-2018 planned energy savings for the residential

6 sector, business sector, and total portfolio. For comparison purposes, the figure also
7 shows the same information presented in the Company’s 2013-2015 Energy Efficiency
8 Plan and the actual savings that Ameren reported for 2013 and 2014. As indicated, the
9 anticipated savings from the 2016-2018 Efficiency Plan are significantly lower than those
10 from the previous plan, and residential savings make up a smaller portion of the total
11 relative to the business savings.
12 Figure 3.1 Energy Savings in Proposed Plan, 2013-2015 Plan, and Reported Savings
400,000
350,000 —= -
= = = Portfolio Reported
g 300,000 Portfolio Planned
% 250,000 ----Residential Reported
%n == Residential Planned
= 200,000
0 = = = Business Reported
E 150,000 e Business Planned
“ 100,000
50,000
2013 2014 2015 2016 2017 2018
13
14 (Source: 2016-2018 Plan, Table 2.3 at p. 16; 2014 Annual Report).
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Figure 3.2 presents the energy savings for the total portfolio, as a percent of total retail
sales. In 2013 and 2014, Ameren achieved efficiency savings equal to roughly 1.0% of

sales, but for 2016-2018, the Company plans to save roughly half of that amount.
Figure 3.2 Energy Savings, Planned and Reported, as a Percent of Retail Sales
1.2%
1.0% -

0.8%

0.6% | = == = Portfolio Reported
Portfolio Planned

0.4% |

Savings as a Percent of Sales

0.2%

0.0%
2013 2014 2015 2016 2017 2018

(Source: 2016-2018 Plan, Table 2.3 at p. 16; 2014 Annual Report; 2014 IRP Chapter 3

Appendix A at p. 82).

Q. How do the savings in Ameren’s proposed Energy Efficiency Plan compare with the

MEEIA guidelines?

A. Figure 3.3 presents the energy savings from the 2016-2018 Plan and the MEEIA savings

guidelines. Whereas Ameren’s planned savings in its 2013-2015 Plan and its 2013 and
2014 reported results met or exceeded the MEEIA guidelines, the 2016-2018 proposed

savings levels are well below the MEEIA guidelines.
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Figure 3.3 also presents the energy efficiency savings levels assumed in EPA’s Clean

Power Plan (CPP).® The Clean Power Plan anticipates that energy efficiency is one of the

key building blocks that states can use to comply with greenhouse gas emission reduction

requirements. The EPA estimated the amount of cost-effective efficiency savings that

each state should be capable of achieving, based upon national experience and the

historical experience of each state. The savings presented in Figure 3.3 are EPA’s

estimates for Missouri.

Figure 3.3 Energy Savings, Planned and Reported v. MEEIA Guidelines and CPP
Targets, as a Percent of Retail Sales

2.0%

1.8%

1.6%

1.4%

1.2%

1.0%

0.8%

0.6%

Savings as a Percent of Sales

0.4%

0.2%

0.0%

—— MEEIA Incremental
-~ EPA CPP
= = = Portfolio Reported

= POrtfolio Planned

2013 2015 2017 2019 2021 2023 2025 2027 2029

(Source: 2016-2018 Plan, Table 2.3 at p. 16; 2014 Annual Report; IRP Chapter 3,

Appendix A at p. 82; 4 CSR 240-20.094; EPA 2014, CPP Data File: GHG Abatement

Measures Appendix 5-4).

¢ Carbon Pollution Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units, 79 Fed.
Reg. 34,830 (June 18, 2014).
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Q. Please provide a summary of the energy savings and budgets for each program.

A. Figures 3.4 and 3.5 present a summary of projected energy savings and budgets,

respectively, for each program, cumulative for 2016-2018.

Figure 3.4 Projected Energy Savings by Program, Cumulative for 2016-2018

New Construction
o Retro-commissioning
3 Custom
o
Standard/Prescriptive
EE Kits
= MFIQ / Low Income P
g Appliance Recycling _
=]
2 HVAC ~—
e Efficient Products _
Lighting ?
- 40,000 80,000 120,000 160,000
Energy Savings (MWh)

(Source: 2016-2018 Plan at p. 22-23).

Figure 3.5 Projected Budgets by Program, Cumulative for 2016-2018

New Construction
Retro-commissioning

Custom

Business

Standard/Prescriptive
EE Kits

MFIQ / Low Income
Appliance Recycling
HVAC

Efficient Products

Residential

Lighting

o

10 20 30 40 50
Three-Year Budgets (milS)
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1 (Source: 2016-2018 Plan at p. 16).

2 Q. Are Ameren’s proposed programs cost-effective?

3 A Yes. Figure 3.6 presents the benefit-cost ratios for the total resource cost (TRC) test and
4 the utility cost test (UCT) for each program, each sector, and the total portfolio. As

5 indicated, each of the programs passes both the TRC and the UCT, except for the Low-
6 Income program.

7 Figure 3.6 Benefit-Cost Ratios in the Energy Efficiency Plan

Portfolio Total
Business Total
Residential Total
New Construction

Retro-commissioning

Business

Custom

Standard/Prescriptive

) i
EE Kits __ m Utility Cost test
MFIQ / Low Income == Total Resource Cost test

=

£ i ing

= Appliance Recycling ;

5

o HVAC —

o

Efficient Products _
Lighting _
- 0.50 1.00 1.50 2.00 2.50 3.00
Benefit-Cost Ratio

8
9 (Source: 2016-2018 Plan, Table 2.5 at p. 20).
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4. AMEREN’S PLAN SIGNIFICANTLY UNDERSTATES COST-EFFECTIVE

Q.

EFFICIENCY OPPORTUNITIES

How does the Company explain the significant reduction in energy savings in its

proposed 2016-2018 Plan as compared to its 2013-2015 Plan?

Ameren provides three reasons for the difference between the two plans: (1) 2013 EM&V
results indicated that measure savings were lower than anticipated in the Potential Study;
(2) avoided costs are significantly lower than before; and (3) new Federal Standards

reduce the potential for energy efficiency savings. (2016-2018 Plan at pp. 23-27).

Do you agree that these reasons explain why Ameren’s proposed savings for 2016-

2018 are so much lower than the 2013-2015 savings?

No. | disagree with all three of the reasons Ameren provided. First, the 2013 EM&V
results caused a very small adjustment to the savings estimated in the Potential Study.
Figure 4.1 presents the estimated efficiency savings from the Potential Study (for RAP
measure-level savings) and the estimated efficiency savings in the IRP after adjusting for
the results of the 2013 EM&YV studies. As indicated, the reduction in energy savings is
relatively small and is not a major contributor to Ameren’s dramatic reduction in planned

efficiency savings.
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Figure 4.1 Reduced Energy Savings in the IRP as a Result of 2013 EM&V Results

900
800
700
600

>00 m Before EM&V Adj.
400 After EM&V Adj.
300
200 -
100 -

0

2016 2017 2018

Energy Savings (GWh)

(Sources: 2014 IRP, Chapter 8, Thls. 8.2 and 8.3 at pp. 9, 11).

Second, the efficiency measures and programs in the 2016-2018 Plan are all cost-
effective, despite the reduction in avoided costs. While it may be true that the proposed
efficiency programs are less cost-effective than those in the 2013-2015 Plan, this does not
mean that they are not cost-effective. In addition, the Potential Study found that only six
percent of the measures that were cost-effective in the 2013-2015 Plan were not cost-
effective in the 2016-2018 Plan as a result of the reduced avoided costs. (NRDC’s
Comments on Ameren’s 2014 IRP at p. 9). Therefore, reduced avoided costs are also not

a large contributor to the disparity in efficiency savings between the two plans.

Third, recent Federal Standards do not explain the significant drop in proposed efficiency
savings. Many cost-effective efficiency opportunities remain, even in the lighting sector,

despite the Federal Standards.” In fact, Ameren achieved relatively high savings --

7

See generally, Northeast Regional Lighting Strategy: 2013-2014 Update, Northeast Energy Efficiency
Partnerships (October 2013). Attached as Schedule TW-2.
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higher than the savings included in the 2013-2015 Plan — in 2014, when many of the new
Federal Standards were in effect, as indicated in Figure 3.1. Additionally, the Potential
Study accounts for Federal Standards in its estimates of the technical and economic

potential levels.

What then accounts for the low efficiency savings in the 2016-2018 Plan?

There are many reasons why the efficiency savings proposed in the 2016-2018 Plan are
so low. In each of its efficiency analyses, especially the Potential Study and the 2014

IRP, Ameren makes several assumptions, modifications and adjustments that chip away
at the efficiency potential until the remaining savings that are deemed to be realistic and

cost-effective are a small fraction of the original estimates.

This effect is illustrated generally in Figure 4.2 below, which presents several key
efficiency savings estimates in the Potential Study, 2014 IRP, and 2016-2018 Plan. The

figure indicates the following:

« There is a significant reduction in estimated efficiency savings between the measure-
level estimates and the program-level estimates in the Potential Study. | address this

issue further in Section 5 of my testimony.

« There is a significant reduction in efficiency savings between the MAP and RAP
portfolios in both the Potential Study and the 2014 IRP. I address this issue in

Sections 5 and 6 of my testimony.

« There is a significant reduction in estimated efficiency savings between the Potential
Study and the Plan and the 2014 IRP. I address this issue in Section 6 of my

testimony.
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Figure 4.2 Program Level v. Measure Level Savings (2016-2018)

1,400,000

Measure

Level
1,200,000

1,000,000
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Level Measure
I Level
800,000 [ - )
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600,000 f
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400,000

200,000

Potential Study IRP Potential Stud IRP
Y v Cycle 2

MAP RAP Plan

(Source: Potential Study, Vol. 3 at pp. 5-4, 5-8, 5-13, 6-9, 6-10; 2014 IRP, Chapter 8 at p.

22, [extracted from Figure 8-7]).
Q. Are there actions that Ameren can take to increase the efficiency savings in its Plan?

A Yes. There are many things that Ameren can and should do to increase the amount of

efficiency savings in its 2016-2018 Plan. For example, Ameren can:

« Maintain some programs that are proposed to be terminated; for example, the

Residential New Construction and HEP programs.

10

11

12

e Add programs that have not been implemented and are not yet a part of the proposed

Efficiency Plan; for example, a Small Business Direct Install, and a Street Lighting

program.
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o Modify existing program designs to increase customer adoption; for example,
through increased use of upstream buydown practices for lighting products, HVAC

measures, and certain efficient appliances.

« Expand program budgets to increase participation rates for programs serving key

customer segments.

What would be the outcome of Ameren undertaking these actions to increase the

efficiency savings from the 2016-2018 Plan?

These actions could dramatically increase the efficiency savings over the next three years
for residential, low-income, and business customers. | believe that sufficient management
attention and resources dedicated to achieving all cost-effective energy efficiency could
result in efficiency savings levels that meet the MEEIA guidelines for the years 2016-

2018.

How much of an impact will the efficiency programs have on the need for new

power plants?

Figure 4.3 presents the amount of peak demand that could be avoided under different
efficiency scenarios. The programs in Ameren’s Energy Efficiency Plan are expected to
save 114 MW of customer peak demand over the three-year period 2016-2018. If the
Company were to implement efficiency programs consistent with the MAP portfolio in
the Potential Study it could save roughly 156 MW of peak demand, and if it were to
achieve the capacity savings in the MEEIA regulation guidelines then it could save

roughly 240 MW of peak demand during this period and roughly 812 MW by 2025. This
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1 is very roughly equivalent to one boiler at Ameren’s Sioux coal-fired power plant and a

2 small gas plant.?
3 Figure 4.3 Demand Savings from the Potential Study, the Efficiency Plan and
4 MEEIA Guidelines
5
300
Efficiency Plan 2016-2018
Potential Study 2016-2018 Program Level| RAP
250 Potential Study 2016-2018 Program Level MAP
MEEIA Guidelines 2016-2018
200
3
2
? 150
_g 100
50
0
6
7 (Source: Potential Study, Vol. 3, p. 6-10; 2016-2018 Plan, p. 6; 4 CSR 240-20.094(2)(A);
8 2014 IRP, Chapter 3, Appendix A at p. 83).

9 5. AMEREN’S 2013 DSM MARKET POTENTIAL STUDY
10 Q. Please provide a summary of the findings of the Potential Study

11 A Figure 5.1 provides a summary of some of the key findings of the Potential Study. It

12 shows the study’s estimate of potential energy savings (by sector and by portfolio. The

®  Note that the amount of generation capacity that can be avoided by energy efficiency is higher than the amount

of reduced peak demand (by roughly 15 to 20 percent), because of the reserve margin used for generation
planning. Consequently, to indicate the amount of generation capacity avoided by the 2016-2018 Plan, all of the
numbers presented here should be increased by Ameren’s planning reserve margin.
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potential energy savings are presented in terms of technical, economic, RAP, and MAP

portfolio levels.

Figure 5.1 Potential Study: Savings Under Different Portfolios, Cumulative (2016-
2018)
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(Source: Potential Study, Vol. 3 at pp. 5-4, 5-8, 5-13, 6-9 and 6-10).

As indicated, and as is typically the case with potential studies, there is a significant
difference between the technical potential and the economic potential. Note that the
economic potential for all of the scenarios is based on results of the TRC test. Also, there
is a dramatic reduction in savings from the economic potential to the MAP and RAP

portfolios.
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Please summarize your view of the Potential Study, particularly as the study affects

the 2016-2018 Plan.

I have three main concerns with the study’s assumptions and methodologies. First, the
economic potential results are somewhat limited. Second, the methodology used to define
and determine the MAP and RAP portfolios significantly understate the “maximum” and
“realistic” achievable potentials. Third, the assumptions used to determine program-level
savings are overly conservative and dramatically reduce the level of achievable program

savings.

Please explain why the economic potential results are limited.

The Potential Study used the results of the TRC test to define the economic potential and
also the MAP and RAP portfolios. This methodology excludes measures and programs
that pass the UCT but not the TRC test, which understates the efficiency opportunities
from the economic portfolio and from all the MAP and RAP portfolios. (I discuss the cost

effectiveness tests in more detail in Section 7).

In addition, in calculating the TRC benefits, the study authors do not include the benefits
associated with fossil fuel savings or other resource savings such as water. These benefits
can be significant and can make a material difference in the results of the TRC test. The
costs required to achieve the fossil fuel and other resource savings are included in the
TRC costs, so excluding the benefits of these savings results in a test that is skewed
against energy efficiency by design. Consequently, defining the economic potential using
these assumptions reduces the estimates of the economic potential. This is particularly

true for certain programs that result in fossil fuel or other resource savings, such as a
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Residential New Construction program or a Residential Home Energy Performance
program. In these cases, the Company and the Commission should give considerable
weight to the results of the UCT, for the reasons stated above and because it is not

inherently skewed.

Generally, how should estimates of achievable potential be viewed?

Estimating the amount of efficiency savings that is “achievable” is one of the more
challenging aspects of any efficiency potential study. This is partly because the amount of
efficiency savings that is achievable depends upon many factors (for example, customer
incentives, customer education, technical assistance provided, program designs,
marketing and delivery) that are difficult to model systematically. Many of these factors
are not even developed yet at the time of the potential study, and therefore cannot be
factored in to the achievable potential results. In addition, many of those factors are

within the control of the utility implementing the efficiency programs.

Thus, the amount of achievable potential is actually a very dynamic value, which can be
modified considerably depending upon a utility’s energy efficiency initiatives. The ability
of a utility to influence the amount of achievable potential is rarely (if ever) captured in

efficiency potential studies.

As a result, estimates of achievable efficiency potential should be viewed as rough
guidelines as to what might be achievable. Unfortunately, the results of efficiency
potential studies are often construed as fixed upper limits of what is achievable, which

typically understates what is really achievable.
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How do Ameren’s MAP and RAP portfolios understate achievable efficiency

savings?

The Potential Study’s assumptions about participation rates are the primary reason why
the MAP and RAP portfolios understate achievable efficiency savings. That study uses
market adoption rates for each measure to estimate the extent to which customers are
likely to adopt each measure. The adoption rates are based on Ameren customer surveys
that were conducted by the study authors. For the RAP portfolio, the study authors
assumed that customers would be offered financial incentives that reduced the payback of
the efficiency measure to three years. For the MAP portfolio, the authors assumed that
customers would be offered incentives resulting in one-year payback periods. (Potential

Study, Vol. 3 at p. 2-12).

There are several limitations to this methodology. First, this approach does not account
for the many factors beyond customer incentives that might cause customers to
participate, including customer education, technical assistance, program design,

marketing and delivery features.

o For example, many utilities deliver efficiency measures through upstream buydown
programs, where a financial incentive is offered to manufacturers and distributors of
efficiency products before they arrive at retail stores. These types of programs have
proven to dramatically increase customer participation, yet they are not accounted
for when estimating measure adoption rates, significantly understating the RAP and

the MAP potential.
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e Another example is customer behavioral programs, in which customers are not
offered any incentive but are provided with information about consumption patterns
and opportunities to reduce consumption. These behavior programs can result in a
significant program participation, sometimes greater participation than all other
programs, without offering any financial incentive at all. Again, this type of program

design is not considered in developing market adoption rates.

e Yet another example is statewide marketing and outreach programs that can
significantly increase customer awareness and adoption of efficiency measures, or
statewide programs to train contractors, technicians and other trade allies to promote,

deliver, install and maintain efficiency equipment.

The second limitation to this methodology is that Ameren could, and in some cases
should, offer financial incentives equal to payback periods shorter than three years, but
these are not included in the “realistic” portfolio. Ameren’s three-year assumption could
potentially eliminate a large portion of efficiency measures and savings from the RAP
portfolio, even though incentives leading to payback periods of less than three years are

realistic, reasonable and appropriate in many instances.

Finally, there are many ways that customers might adopt additional measures beyond
those identified in the RAP and MAP portfolios, once the measures are offered as
bundled programs. It is common for customers participating in a program to adopt several
measures once they learn of all the opportunities available, and it is also common for
customers to participate in additional efficiency programs as a result of being referred to
them by other programs. This type of interactive effect between measures is not captured

in the market adoption rates, again understating the amount of achievable potential.
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Do you have other concerns about customer participation assumptions in the

Potential Study’s MAP and RAP portfolios?

Yes. Ameren applied two downward adjustments on the market adoption rates for each
measure in the Potential Study. First, it applied “take rate” downward adjustment factors
to the potential efficiency savings, ranging from 56 to 62 percent for residential
customers, and 72 to 83 percent for business customers. (Potential Study, Vol. 2, pp. 3-2
to 3-3 and tbls. 3-1, 3-2, 7-1 and 7-2). This eliminates a significant portion of savings

from what is considered realistic.

Second, Ameren applied an additional downward adjustment based on responses to
psychographic segmentation questions. Under these adjustments, a survey respondent
would have to indicate that he or she is very satisfied with service from Ameren (with a
score of “10” on a scale of 1-10), and that he or she believes that the threat from climate
change is real and significant (agree or disagree). (Potential Study, Vol. 2, pp. 3-4 to 3-

).

These downward adjustments are completely unreasonable and are not an indication of
whether a customer is likely to adopt any particular efficiency measure. Many customers
adopt efficiency measures even if they do not have an excellent (10 out of 10) opinion of
their electric utility, and many customers adopt efficiency measures for reasons other
than environmental and climate change benefits. For example, many customers adopt
efficiency measures because they will save money on their electric bills. These
adjustments, in and of themselves, indicate that the Company’s MAP and RAP portfolios
are inconsistent with what customers actually do in practice, and do not indicate the full

amount of achievable efficiency savings.
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How does Ameren use and describe the results of its RAP portfolio?

Ameren misstates what its RAP portfolio actually represents. A RAP portfolio should
represent what can be achieved from “expected program participation and realistic
implementation conditions.” (4 CSR 240-22.020(49)). Ameren describes its RAP
portfolio as representing “all cost-effective energy efficiency” (Plan at p. 17). However,

Ameren’s RAP portfolio represents neither.

Ameren’s RAP portfolio dramatically understates the amount of efficiency savings
available, primarily as a result of its methodology and assumptions regarding customer

adoption rates, and does not represent what is realistically achievable.

With respect to Ameren’s claim that its RAP portfolio represents all cost-effective
efficiency, the Potential Study states that RAP reflects “expected program participation
given barriers to customer acceptance, non-ideal implementation conditions, and limited
program budgets. This represents a lower bound on achievable potential.” (Potential
Study at p. 1-4). This suggests that the RAP portfolio from the Potential Study does not

represent all cost-effective demand-side savings, as the Company asserts.

In addition, a RAP portfolio, even one that presumably meets the theoretical definition of
realistically achievable, is not necessarily equivalent to all cost-effective demand-side

savings. The MEEIA regulations state that:

The commission shall use the greater of the annual realistic achievable energy
savings and demand savings as determined through the utility’s market
potential study or the following incremental annual demand-side savings goals
as a guideline to review progress toward an expectation that the electric
utility’s demand-side programs can achieve a goal of all cost-effective
demand-side savings...

(4 CSR 240-20.094(2)(A)) (emphasis added).
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In my view, the fact that the regulations require the Commission to use the greater of
realistic achievable energy savings and the annual savings goals suggests that a RAP
portfolio is not necessarily equal to all cost-effective efficiency savings, and that higher

levels of savings might be deemed to be cost-effective.

How does Ameren use and describe the results of its MAP portfolio?

Similarly, Ameren describes its MAP portfolio as “the upper limit” of energy efficiency
potential. (2014 IRP, Chapter 8 at p. 54). However, this is a misleading representation of
its MAP portfolio. A MAP portfolio should represent an upper limit on the amount of
energy efficiency that can be achieved based on “expected program participation and
ideal implementation conditions” (4 CSR 240-22.020(40)). Ameren’s “MAP” portfolio
does not represent the maximum amount that is achievable, again because it understates
what program participation rates could be and it does not apply idealistic implementation

conditions.

Turning to your third concern with the Potential Study, please explain why the
assumptions Ameren used to determine program-level savings are overly

conservative and dramatically reduce the level of achievable program savings.

The Potential Study eliminates a large amount of cost-effective efficiency savings as a
result of its assumptions regarding program-level savings. This is illustrated in Figure 4.2
above, which shows the difference in efficiency potential between the measure-level

savings and the program-level savings.

The Potential Study notes that “the most significant difference between the measure-level

potential and the program potential is the assignment of program costs.” The study adds
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base program costs and portfolio administration costs to the measure costs. (Potential
Study at p. 6-2). The Potential Study also notes that these additional costs caused several

measures to be uneconomic, and they were therefore removed from the programs.

Do you agree with these assumptions and methodologies used to create program-

level savings estimates?

No. I have not been able to assess the magnitude of the base program costs and the
portfolio administration costs, as these were not presented in the Potential Study.
However, it appears that these costs are very large, given the impact that their addition
had on the efficiency savings estimates. | question whether those assumptions are
reasonable, especially given that a lot of program costs and portfolio administration costs

are fixed, and will not vary significantly by the addition of certain efficiency measures.

In addition, the methodology used to screen efficiency measures, by adding indirect costs
and screening measure-by-measure, is not best practice. This measure-level screening
approach has been rejected by many states. Most of the costs of efficiency programs are a
result of getting customers to participate in a program, and providing them with an audit
of their home or business. Once a customer has gotten to this point, the program and
portfolio costs have already been incurred. They are not only fixed costs, they are also
sunk costs. Thus, once a customer participates, the most economic and appropriate action
is to install all of the measures that are cost-effective based on the measure costs alone.
Otherwise, there will be a significant amount of lost opportunities, where cost-effective
measures are not adopted and are very unlikely to be adopted at a later time. Many states
do not screen efficiency programs on a measure basis at all, and just screen on a program

basis, with reasonable estimates of program costs included, to avoid this effect.
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6. AMEREN’S 2014 INTEGRATED RESOURCE PLAN

Overview of the IRP

Turning to Ameren’s 2014 IRP, please summarize how Ameren modeled efficiency

programs in the IRP.

Ameren used the measure-level MAP and RAP portfolios from its Potential Study to
develop similar MAP and RAP portfolios in its 2014 IRP. Ameren made several
adjustments to the Potential Study results in developing inputs for the 2014 IRP. One of
the key adjustments was to update the measure savings to reflect the data from the 2013
EM&YV studies. (2014 IRP, Chapter 8 at pp. 9, 11). Another adjustment was to consider
and remove, if not cost-effective, programs that were proposed in the 2014 IRP (2014

IRP, Chapter 8 at p. 12).

These inputs and assumptions resulted in two energy efficiency scenarios: a MAP
portfolio and a RAP portfolio.® Ameren developed a set of alternative resource plans that

included variations of either the MAP or RAP portfolios (2014 IRP, Chapter 10, pp. 6-7).

Finally, Ameren selected the RAP portfolio for its Preferred Resource Plan. The 2014
IRP notes that both the MAP and RAP portfolios result in reduced total cost to customers.
In fact, the MAP portfolio resulted in the lowest PVRR, but the Company decided to
include the RAP portfolio in its Preferred Resource Plan. (2014 IRP, Chapter 10 at p. 8,

tbl. 10.3) The Company justifies choosing the RAP portfolio on the basis of risk and

°  The 2014 IRP also included a third efficiency scenario (MID) that assumed costs and savings half-way between

these two cases.
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Chapter 10 at pp. 11-12).

Q. Please provide a summary of the results of the 2014 IRP as they apply to the

development of the 2016-2018 Efficiency Plan.

A. Figure 4.2 above presents a summary of some of the key results of the efficiency

portfolios in the 2014 IRP. It shows that the IRP MAP and RAP portfolio savings are less
than the savings from comparable portfolios from the Potential Study, and the IRP RAP

portfolio savings are close to the savings in the 2016-2018 Plan.

Table 6.1 presents a summary of the cost-effectiveness analysis of both the MAP and the
RAP portfolios, for both the UCT and the TRC tests. (The table includes the RAP results
for programs implemented over 2016-2018 only, and for programs implemented over

2016-2034, the entire study period.). As indicated, all of the programs are cost-effective

under both tests, except for the Residential Low-Income program.
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Table 6.1 Benefit-Cost Ratios for the MAP and RAP Portfolios in the 2014 IRP

IRP IRP IRP
2016-2018 2016-2034 2016-2034

RAP RAP MAP
TRC UCT | TRC UCT | TRC UCT
Lighting 1.05 1.06 0.96 0.96 0.96 0.96
Efficient Products 1.29 1.98 1.71 3.17 1.44 2.07
Residential HVAC 1.34 1.99 1.72 2.70 1.29 1.73
Appliance Recycling 1.08 1.08 1.27 1.27 1.02 1.02
MFIQ / Low Income 0.79 0.81 1.00 1.0l 093 095
EE Kits 1.53 1.53 1.57 1.57 .10 .11
Standard/Prescriptive 1.49 1.93 275 3.32 232 220
Business Custom 1.67 243 2.13 2.84 1.83 1.90
Retro-commissioning 1.59 1.59 236 3.21 1.97 2.02
New Construction | .46 2.40 242 3.82 2.10 247
Residential Total 1.22 1.50 1.54 2.19 1.27 1.63
Business Total 1.61 222 237 3.1 2.02 2.05
Portfolio Total 1.45 1.91 2.01 2.72 1.69 1.89

(Source: 2014 IRP, Chapter 8 at thls. 8-7, 8-9, and 8-10).
Q. Please summarize your findings on the 2014 IRP, particularly as it applies to the

development of the 2016-2018 Plan.

A. The 2014 IRP significantly understates the amount of cost-effective efficiency savings

that are achievable on the Ameren system. In sum, the IRP:

« focuses on the MAP and RAP scenarios from the Potential Study, which understate

cost-effective efficiency potential;

« chooses the RAP portfolio for its Preferred Resource Plan, despite the fact that the

MAP portfolio is expected to reduce costs by more than the RAP portfolio;

« improperly accounts for probable environmental costs, particularly the cost of

complying with the EPA’s Clean Power Plan; and
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« reduces the amount of savings indicated by the MAP and RAP portfolios by

excluding several key efficiency programs.

I address each of these points below.

Analysis of MAP and RAP Portfolios

Why does focusing on the MAP and RAP scenarios understate the amount of cost-

effective efficiency savings?

As discussed in Section 5, the MAP and RAP scenarios in the Potential Study do not
account for all of the potentially achievable cost-effective efficiency savings. The MAP
and RAP portfolios in the IRP are based directly on those from the Potential Study, with
the exception of the few updates and modification listed above. Therefore, all of the
limitations of the RAP and MAP studies described in Section 5 apply to the 2014 IRP as

well.

Furthermore, IRPs should not define energy efficiency so narrowly, with only two
possible future efficiency portfolios. One of the key purposes of any IRP is to assess a
variety of different levels of energy efficiency programs, in order to determine which
level is most cost-effective and meets the selection criteria of the IRP. By limiting the
IRP analysis to the narrowly-defined MAP and RAP scenarios from the Potential Study,
the Company has not fully identified or investigated the amount of cost-effective energy

efficiency savings that are available on its system.

In particular, the Company should at least investigate a portfolio of efficiency programs

that is consistent with the energy efficiency building block assumptions used by the EPA
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in the proposed CPP and a portfolio of efficiency programs that is consistent with the
energy savings guidelines in the MEEIA regulations. Even if the Company does not
eventually include such portfolios in its Preferred Resource Plan, it would be very

informative to at least study the potential costs and benefits of them.

Q. Do you have any concerns about how the Company chose the RAP portfolio for its

Preferred Resource Plan?

A. Yes. The MAP portfolio would reduce electricity costs and average bills by significantly

more than the RAP portfolio. Figure 6.1 presents a summary of the estimated reductions

in PVRR from the RAP portfolio relative the MAP portfolio.

Figure 6.1 Reductions in PVRR from MAP v. RAP Portfolios in the 2014 IRP
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(Source: 2014 IRP, Chapter 10 at p. 8).

The Company justifies its choice of the RAP portfolio by referring to its analysis of the

year-by-year cost differences between the two portfolios, and its understanding of the
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increased level of risk in achieving MAP relative to RAP (2014 IRP, Chapter 10 at pp.

11-12).

Do you agree with the Company’s rationale for choosing the RAP portfolio for its

Preferred Resource Plan?

No. First, I do not agree with the Company’s conclusion regarding the year-by-year cost
differences between the two portfolios. Ameren assumes a significant increase in the cost
of saved energy for the MAP portfolio relative to the RAP portfolio, where the MAP
portfolio budget is roughly twice that of the RAP portfolio budget but the MAP savings
are only 35 percent greater than the RAP savings. (IRP, Chapter 10 at p. 9). This increase
in the cost of saved energy is in direct contrast to the experience of many energy
efficiency program administrators, who find that increased efficiency savings levels can
be achieved for similar, or even reduced, cost of saved energy. This unreasonable
assumption puts the MAP portfolio at a significant undue economic disadvantage relative

to the RAP portfolio, and undercuts the Company’s year-by-year cost analysis.

Second, I do not agree with the Company’s conclusion regarding the risk associated with
achieving MAP relative to RAP. Ameren disadvantages the MAP portfolio by applying a
negative risk scalar of 18 percent, whereas the RAP portfolio has a symmetrical risk
scalar of plus or minus only 8 percent. (2014 IRP, Chapter 8 at pp. 86-87). This scalar is
too high for the MAP scenario, and should be symmetrical. In addition, the IRP does not
take into account the ways that increased energy efficiency savings can help reduce risk.
Nonetheless, despite this unreasonable scalar for higher risk, the MAP portfolio resulted
in lower PVRR relative to the RAP portfolio. Apparently, the Company applied some

additional quantitative risk considerations for rejecting the MAP portfolio. In my view,
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the Company’s arguments do not justify its decision to reject an energy efficiency
portfolio that will clearly lead to reduced costs and reduced average customer bills as

compared to the RAP portfolio.

Accounting for Environmental Compliance Costs

Please describe how Ameren accounted for the cost of complying with federal CO2

regulations in the 2014 IRP.

Ameren applied a forecast of CO2 allowance costs to represent the costs of complying
with the CPP. It developed a forecast based upon a study prepared by my colleagues at
Synapse Energy Economics.'® Ameren used this report to make its own forecast, where
the CO2 allowance prices are assumed to be zero through 2024, and are then equal to the

Synapse forecast thereafter.

Moreover, Ameren did not assume that these prices will exist in all of its planning
scenarios. It assumed that only five out of fifteen future scenarios will include any future
cost of complying with federal CO2 regulations through 2035. Ameren then assigned
probability weightings to each of its future scenarios, which result in a probability of only

15 percent that any one of the scenarios with CO2 costs will occur.

10 patrick Luckow et al., 2013 Carbon Dioxide Price Forecast, Synapse Energy Economics, (November 1, 2013,
minor corrections made on February 2014), available at http://www.synapse-
energy.com/sites/default/files/SynapseReport.2013-11.0.2013-Carbon-Forecast.13-098.pdf.
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Do you agree with Ameren’s methodology for modeling the cost of compliance with

the CPP?

No. Ameren’s assumptions about the timing and magnitude of costs of complying with
the CPP (or any federal CO2 requirements) are unreasonable, untenable, and inconsistent
with other statements and assumptions in the 2014 IRP. While there is some uncertainty
regarding the implementation if the CPP, Ameren’s assumptions about the probability of

CPP are clearly too low.

A recent update to the Synapse CO2 price forecast, which accounts for the implications
of EPA’s proposed CPP regulations, provides a much more reasonable range of future
CO2 prices. The study concludes that federal action to address climate change is
“extremely likely,” and that costs to comply with federal action will be required by

2020.1

Is Ameren’s modeling approach consistent with related statements in the 2014 IRP?

No. Immediately after describing the CO2 price forecast used in the 2014 IRP, the
Company stated that “the actual cost of complying with greenhouse gas regulations can
be higher depending upon the specifics of the regulation. As discussed later, we do in fact
expect [sic] costs to comply with EPA’s proposed Clean Power Plan to be higher than

$53/ton.” (2014 IRP, Chapter 1 at p. 11).

1 patrick Luckow et al., 2015 Carbon Dioxide Price Forecast, Synapse Energy Economics (March 3, 2015),
available at http://www.synapse-
energy.com/sites/default/files/2015%20Carbon%20Dioxide%20Price%20Report.pdf.
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The Company does not explain why its modeling assumptions differ so dramatically from
its position that compliance costs are likely to be higher than the costs assumed in the
High CO2 case, or why even this high case is assumed to have a probability of

occurrence of only three percent.

What are the implications of Ameren’s decision to model the cost of complying with

federal greenhouse gas regulations this way?

The implications are dramatic. A large portion of the Company’s generation fleet is made
up of older coal plants, which tend to have high GHG emission rates. Costs of complying
with federal greenhouse gas regulations, combined with the costs of complying with
other EPA emission regulations, will increase the costs of those plants, improve the
economics of retiring those plants, and improve the economics of all the electricity

resources that emit little, or no, CO2.

More specifically, what are the implications of this decision with regard to the
evaluation of energy efficiency resources in the 2014 IRP and the proposed

Efficiency Plan?

Energy efficiency resources are widely regarded as the lowest-cost means of complying
with the proposed CPP. Yet, the 2014 IRP does not even analyze or investigate the
potential to mitigate the costs of complying with federal greenhouse gas regulations using

increased energy efficiency savings.

First, by assuming very low probabilities that there will be any federal greenhouse gas
emission requirements, and by assuming relatively low estimates for CO2 allowance

prices, the Company significantly understates the additional costs that could be avoided
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by efficiency programs. Second, and very importantly, by modeling only two future
efficiency scenarios (the MAP and RAP portfolios), the Company does not investigate
the opportunity for increased levels of efficiency to be used to mitigate greenhouse gas

compliance costs.

Does the Company seriously consider energy efficiency as an option for complying

with the CPP?

Apparently not. In the 2014 IRP, Ameren makes it clear that it does not intend to use
energy efficiency resources to mitigate the cost of complying with the CPP. The
Company presents a description of how it might modify its Preferred Resource Plan if the
EPA CPP regulations were to be implemented. It lists four changes that it would make:
(1) advancing the retirement of Meramec by three years; (2) constructing a 1,200MW
combined cycle power plant by 2020; (3) altering the dispatch of new and existing coal
and gas resources so that gas would run more frequently; and (4) constructing additional
wind (or possibly nuclear) resources in the 2022-2030 timeframe (2014 IRP, Chapter 1 at

p. 17). There is no mention of using efficiency to respond to the CPP regulations.

This is a remarkable omission. It is especially remarkable given that the Company is
concerned about the high cost of complying with the CPP regulations, with an estimate of
compliance costs as high as $4 billion over fifteen years starting in 2020 (2014 IRP,

Chapter 1 at p. 17).

It is also remarkable given that the EPA has estimated that energy efficiency offers the
greatest opportunity for Missouri to comply with the proposed CPP regulations.

Specifically, EPA estimates that energy efficiency could account for 38 percent of needed
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emission reductions, while 27 percent could come from lower average coal emission
rates, 25 percent could come from redispatch of natural gas units, 7 percent from
incremental renewable resources, and 3 percent from at-risk nuclear plants (Synapse
estimates based on Clean Power Plan Proposed Rule Data File: GHG Abatement

Measures Appendix 5-4).*

Exclusion of Efficiency Programs

Did the 2014 IRP include all of the efficiency programs that were included in the

Potential Study?

No. Ameren excluded several programs from the IRP MAP and RAP scenarios that were
included in the Potential Study, including: Residential New Construction, Residential
Home Energy Performance, Residential Electronics, Residential Multi-Family, Small

Business Direct Install, and Multi-family Common Area.
The Potential Study made the following findings with regard to these programs:*®

o The Residential New Construction program could be cost-effective, and could save

as much as 9,421 MWh.

e The Home Energy Performance (HEP) program could be cost-effective, and could
save as much as 27,473 MWh. (Note that Ameren has replaced the HEP program

with the Energy Efficiency Kits program, which is expected to save 18,636 MWh.

12 The workbook used to make this calculation is available at http://www.synapse-energy.com/tools/111d-cost-
estimate-tool-states. (Refer to “State Data” tab).

B The energy savings presented below are all cumulative for three years 2016-2018, from the RAP portfolio. The
energy savings are provided in Table 6-3, and the benefit-cost results are provided in Table 6-5 of VVolume 3 of
the Potential Study.
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Therefore the net effect of switching from the HEP program to the Energy Efficiency

Kits program is a reduction in savings of 8,837 MWh.)

e The Residential Electronics program could be marginally cost-effective, and could

save as much as 16,777 MWh.

o The Small Business Direct Install could be cost-effective, and could save as much as

30,536 MWh.

o The Multi-Family Direct Install and the Multi-Family Common Area programs could

be cost-effective, and could save as much as 9,384 MWh combined.

The potential savings from these programs combined could be as high as 74,995 MWh,
which would represent a roughly 18-percent increase in the total energy savings of the
RAP portfolio of the 2014 IRP and the Efficiency Plan. Note that the savings presented
above are from the RAP portfolio of the Potential Study. The combined potential savings
from these programs under the MAP portfolio of the Potential Study would be
approximately 111,108 MWh, which is 26 percent of the RAP savings assumed in the

2014 IRP and the Efficiency Plan.

Q. Why were these programs not included in the 2014 IRP?

A. Ameren provides several reasons why these programs were not included in the 2014 IRP.

In particular:

o The Residential New Construction and Home Energy Performance programs were

deemed to be not cost-effective by the Company. This finding was based upon
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EM&YV results, which show very low participation and savings levels. (2016-2018

Plan at p. 7).

e The Residential Electronics program has not been offered by Ameren to date. The
Company notes that this program was not included in the 2014 IRP because the

Potential Study relied upon secondary data sources. (2014 IRP, Chapter 8 at p. 12).

o The Small Business Direct Install program has not been offered by Ameren to date.
The Company notes that this program can be challenging with regard to cost-
effectiveness; specifically that direct install programs are more costly to administer,
and opportunities are limited by more efficiency lighting baselines. Ameren also
notes that it “will continue to gather data and analyze alternative program designs.”

(2014 IRP, Chapter 8 at pp. 98-99).

e The Multi-Family Direct Install and Common Area programs are covered as part of
the Energy Efficiency Kits and Low-Income Program as well as the Business

Standard program in the 2014 IRP. (Ameren’s Response to Sierra Club Data Request

No. SC 1-14).
Q. Do you agree with the Company’s decision to exclude all of these programs from the
2014 IRP?
A. No, for several reasons. First, most of these programs are standard programs that are

offered by many utilities and serve important customer sectors. The authors of the
Potential Study specifically chose a set of programs that would offer “an effective and
balanced portfolio of energy savings opportunities across all customer segments”

(Potential Study at p. 6-1). Some of the programs that were not included in the 2014 IRP

Rebuttal Testimony of Tim Woolf Page 42



10

11

12

13

14

15

16

17

18

19

address important customer sectors that will not be adequately addressed by other

programs.

o The Residential New Construction program is particularly important because no
other program addresses the distinct needs of that market sector, and not continuing

with this program will result in significant lost opportunities.

« The Small Business Direct Install program is important because it can serve a large
portion of the Company’s customers, and this customer sector faces unique and

significant market barriers.

o The Company asserts that the Multi-Family Direct Install and Common Area
programs will be covered as part of the Energy Efficiency Kits and Low-Income
program as well as the Business Standard program. While multi-family buildings
may be eligible for these programs, the owners and dwellers in the buildings are not
as likely to participate in those programs, due to the unique market barriers

associated with multi-family housing.

Second, these programs were found to be cost-effective in the Potential Study. Figure 6.2
presents the cost-effectiveness results from the Potential Study, for both the UCT and
TRC test. As indicated, the programs are cost-effective, but the Residential New
Construction and HEP programs are only marginally cost-effective under the TRC test,

based on the assumptions used in the Potential Study.**

" Note that the Potential Study does not include the benefits of avoided fossil fuels or water consumption in the
TRC test, and therefore underestimates the benefits in the TRC test, as described in Section 5.
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Figure 6.2 Cost-Effectiveness Results for Programs Excluded from IRP
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(Source: Potential Study, Vol. 3 at p. 6-11).

While it is true that Ameren’s EM&V reports have found the Residential New
Construction and HEP programs to be uneconomic, this finding requires further
investigation before such important programs are eliminated. Why are these programs so
uneconomic when other utilities are able to implement them cost-effectively? Has the
Company properly accounted for the benefits of the programs, including fossil fuel
benefits? Are there marketing and delivery techniques that can be used to increase

participation and reduce costs? These questions should be addressed.

Third, the purpose of the IRP is to identify the universe of programs that might be cost-
effective under a variety of scenarios. To exclude several important programs at the

outset of the IRP process prevents this key inquiry.

Fourth, many utilities consider some of these programs (residential new construction,
residential retrofit, small business) to be core programs that must be included in an

efficiency portfolio to ensure that all customer sectors are being adequately served. These
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utilities continue to offer these programs, despite facing some of the same conditions as
Ameren with regard to Federal Standards and reduced avoided costs. A recent study from
the American Council for an Energy-Efficient Economy provides several examples of
utility best practice programs that could serve as models for the programs that Ameren

did not include in the 2014 IRP.%®

Finally, these programs are important for many reasons that are not captured in the
screening tests. They help to avoid lost opportunities by capturing efficiency savings
when it is least cost to do so. They help to promote customer equity by serving customer
sectors and types that would otherwise be under-served. Continuing certain key programs
over time, such as the Residential New Construction and HEP programs, is necessary to
maintain continuity, which is important for promoting market transformation,
maintaining customer satisfaction, and supporting the state and regional energy efficiency
infrastructure and trade allies. For these important policy reasons, Ameren should seek

opportunities to make these programs cost-effective.

Are you suggesting that Ameren should implement all of these programs that were

in the Potential Study but not in the 2014 IRP?

Not necessarily. | do think that all ratepayer-funded energy efficiency portfolios should
include a set of core programs that help to overcome key market barriers to all customer
types and all market segments, and that in general new construction, home energy retrofit

and small business direct install programs should be included among this set of core

1> Seth Nowak et al., Leaders of the Pack: ACEEE’s Third National Review of Exemplary Energy Efficiency
Programs, American Council for an Energy-Efficient Economy (June 2013). Attached as Schedule TW-3.
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programs. However, if there is clear evidence of distinct reasons why some of these core
programs should not be implemented, then maybe alternative program approaches should

be used to help address those customer types and market segments.

My main point is this: By excluding these programs from the 2014 IRP analysis, Ameren
does not investigate certain key opportunities for achieving cost-effective savings.
Consequently, the Ameren’s MAP portfolio in the IRP and 2016-2018 Plan should not be
viewed as the maximum amount of cost-effective energy efficiency achievable, and the
RAP portfolio should not be seen as an upper limit on the amount of cost-effective

energy efficiency that is realistically achievable.

7. MEEIA AND COST-EFFECTIVENESS

Q.

Please summarize your concerns about how Ameren assesses the cost-effectiveness

of energy efficiency programs.

At the outset, it is important to remember that MEEIA aims to encourage utilities to
implement demand side programs proposed “with a goal of achieving all cost-effective
demand-side savings.” Mo. Ann. Stat. 8 393.1075.4. Thus, defining cost-effectiveness

properly is critical to achieving the key goal of MEEIA.

I believe that the Company takes an overly narrow view of what is cost-effective and, as
a result, dramatically reduces the amount of energy efficiency measures and programs
that it proposes to pursue. Ameren relies too heavily on the results of the TRC test to
justify the cost-effectiveness of its portfolio of programs, without considering the results

of the UCT.
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Why do you assert that Ameren should consider the results of the UCT when

analyzing the cost-effectiveness of energy efficiency measures and programs?

Let me begin by noting that I’m not suggesting that the TRC test result should be
ignored. I understand that MEEIA and its implementing regulations state that the TRC is
the primary test. However, this does not mean that UCT should be disregarded. In fact, |

think MEEIA provides for the opposite. Specifically, the statute states that:

The commission shall permit electric corporations to implement commission-
approved demand-side programs proposed pursuant to this section with a goal
of achieving all cost-effective demand-side savings... The commission shall
consider the total resource cost test as a preferred cost-effectiveness test.
Programs targeted to low-income customers or general education campaigns
do not need to meet a cost-effectiveness test, so long as the commission
determines that the program or campaign is in the public interest. Nothing
herein shall preclude the approval of demand-side programs that do not meet
the test if the costs of the program above the level determined to be cost-
effective are funded by the customers participating in the program or through
tax or other governmental credits or incentives specifically designed for that
purpose.

Mo. Rev. Stat. § 393.1075.4 (emphasis added).

How does this relate to the utility cost test?

While I am not a lawyer and am not offering a legal opinion, | note that the primary
difference between the TRC test and UCT is that participant costs are included in former
test but not the latter. Thus, programs that do not meet the TRC test but pass the UCT
generally are programs with costs that are “above the level determined to be cost-
effective [that] are funded by the customers participating in the program.” Mo. Rev. Stat.

§ 393.1075.4.
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How do the TRC test and UCT differ?

Figure 7.1 provides an example to demonstrate the difference between the tests. While
the benefits of the two tests are the same for the purpose of this example,*® the costs
differ in that the TRC test considers participant costs and the UCT does not. Given the
program benefits of $10 million, the program would be considered cost-effective if the
costs are less than that amount. In the absence of the participant cost (in other words,
under the UCT), the program is cost-effective. Under the TRC test, however, the
program is not cost effective because the total costs exceed $10 million. Thus, this
hypothetical efficiency program would not pass the TRC test but would pass the UCT
because “the costs of the program above the level determined to be cost-effective are

funded by the customers participating in the program.”

Figure 7.1 UCT and TRC Costs and Benefits

14
12

10
Participant Cost

W Utility Cost

W Benefits

(=)}

Cumulative PV Dollars
=Y

N

Benefits:  Costs: TRC Costs: UC
Both Tests Test Test

8 In practice, the TRC test should also include the benefits associated with fossil fuel savings, as well as the
participant non-energy benefits. However, those benefits are not used by Ameren and are not relevant to this
example.
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This is an important distinction between the two tests and an important clarification of the
definition of cost-effectiveness because the benefit-cost ratios of the TRC test are often
significantly lower than those of the UCT. This is true for most of the programs in

Ameren’s 2016-2018 Plan, as indicated in Figure 3.6 above.

How do the MEEIA regulations address the UCT in terms of analyzing the cost-

effectiveness of energy efficiency measures and programs?

The MEEIA regulations essentially mirror the requirements of the MEEIA statute on this
point (4 CSR 240-20.094(3)(C)). In addition, the MEEIA regulations also require electric
utilities to report the results of the “utility cost test, the participant test, the non-
participant test, and the societal cost test,” in addition to the results of the TRC test. (4

CSR 240-3.164(2)(B).2).

Why it is important to account for the results of the UCT when analyzing the cost-

effectiveness of energy efficiency measures and programs?

The UCT provides very valuable information to determine the cost implications of energy
efficiency measures and programs. The UCT includes only those costs and benefits that
affect a utility’s revenue requirement. Customers pay for this revenue requirement
through their electricity bills. This is why the UCT provides the best indication of the
extent to which energy efficiency programs and measures can reduce electricity costs and

therefore reduce customer bills on average.

What do the results of the UCT indicate for the efficiency programs in the Plan?

Figure 3.6 above presents the benefit-cost ratios for each program in the Company’s Plan,

for both the UCT and the TRC. As indicated, in most cases the programs are significantly
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more cost-effective according to the UCT relative to the TRC test. (For several programs

the results of the two tests are essentially the same because there is no participant cost.)

Under the TRC test, the portfolio of programs is expected to result in roughly $91 million
in cumulative present value benefits, while under the UCT the portfolio is expected to
result in roughly $135 million in cumulative present value benefits (2016-2018 Plan,
Table 2.6 at p. 20). In other words, the Plan is expected to reduce electricity system costs,
revenue requirements, and average customer bills by $135 million, 48 percent higher than

the $91 million indicated by the TRC test.

Similarly, under the TRC test, the portfolio of programs is expected to have a benefit-cost
ratio of 1.5, while the under the UCT the programs will have a benefit-cost ratio of 2.1
(2016-2018 Plan, Table 2.5 at p. 20). This means that for every ratepayer dollar spent by
the Company on energy efficiency, it will be able to reduce ratepayer costs by 2.1 dollars.
It also means that for every ratepayer dollar that the Company chooses not to spend on

energy efficiency, it will forego the opportunity to reduce ratepayer costs by 2.1 dollars.

Does this issue have a more significant effect than just making the proposed

programs look more cost-effective?

Yes. The most significant problem with using the results of the TRC test to screen
resources, without considering the results of the UCT, arises in a way that is much less
apparent than what is indicated in Figure 3.6 and the results discussed immediately
above. There are many places in the Potential Study, the IRP and the Plan in which
Ameren claims that its measures, programs or savings are limited by cost-effectiveness.

(See, e.g., 2016-2018 Plan at pp. 7, 26-27; 2014 IRP, Chapter 8 at p. 98; Potential Study
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at p. 6-2). In many of these cases, the cost-effectiveness screen is based on the results of
the TRC test, and the Company does not even report the results of the UCT. One of the
clearest cases where this arises is in the Potential Study. As described above in Section 5,
the Potential Study notes that the most significant difference between the measure-level
savings and the programs level savings is the assignment of program and portfolio costs
which makes certain measures uneconomic. As indicated in Figure 4.2, this dramatically
reduces the estimates of program level savings. In cases such as this, the Company may
be eliminating large amounts of measures and programs that could be considered cost-

effective under the UCT, without even considering or reporting those results.

Does Ameren consider the results of the UCT in other contexts?

Yes. Ameren uses minimization of the PVRR as its primary selection criterion in its IRP
process (2014 IRP at p. 10-3). This is consistent with Missouri rules on electric utility

resource planning (4 CSR 240-22.010(2)(B)), as well as standard industry practice.

As | mentioned above, the benefits and costs included in the UCT include only those
impacts related to revenue requirements. Therefore, the goal of minimizing PVRR is
essentially the same as the goal of implementing all cost-effective efficiency programs as

defined by the UCT.

Thus, considering the results of the UCT in defining cost-effectiveness is consistent with
the IRP portfolio selection process. However, there are two problems with the
Company’s methodology in this regard. First, the Potential Study uses a much narrower
screen of the TRC test, thereby preventing many efficiency measures and programs from

even reaching the IRP. Second, the Company did not even adhere to the practice of
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selecting the efficiency portfolio on the basis of the UCT when it chose the RAP portfolio

over the MAP portfolio for the Preferred Resource Plan.

8. RECOMMENDATIONS

Q. Given your extensive review of the Ameren’s 2016-2018 Plan and Ameren’s

underlying analyses, what do you recommend with regard to proposed Plan?

A. | recommend that the Commission approve the Efficiency Plan on the condition that

Ameren commit to modify its Plan to achieve greater efficiency savings during the 2016-
2018 period. These increased savings can be achieved through a combination of the

following:

« Maintaining some programs that are proposed to be terminated; for example, the

Residential New Construction and HEP programs;

e Adding programs that have not been implemented and are not yet a part of the
proposed Efficiency Plan; for example, a Small Business Direct Install, and a Street

Lighting program;

« Modifying existing program designs to increase customer adoption; for example,
through increased use of upstream buydown practices for lighting products, HVAC

measures, and certain efficient appliances; and

« Expanding program budgets to increase participation rates for programs serving key

customer segments.
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In particular, Ameren should increase the efficiency savings in its Plan to reach the
MEEIA energy savings guidelines for 2016 (1.1 percent), 2017 (1.3 percent) and 2018

(1.5 percent).

There are several reasons that | recommend these savings as a reasonable and realistic
target for Ameren: (a) the Company has already achieved efficiency savings roughly
equal to one percent in 2014; (b) the efficiency savings in the 2013-2015 Efficiency Plan
are slightly above the MEEIA energy savings guidelines, and the reported savings for
2013 and 2014 are higher than what was planned; (c) Ameren should be considering at
least these levels of efficiency savings for the purpose of complying with federal
greenhouse gas requirements in the lowest-cost way; and (d) many states have already
achieved these levels of efficiency savings, even in recent years with federal appliance
standards in place and lower avoided costs. | am confident that the MEEIA savings
guidelines can be achieved with cost-effective efficiency savings, based upon my review
of the Company’s Plan and the opportunities described above for expanded efficiency

savings.

In addition, I recommend that the Commission direct Ameren to explore the use of all
cost-effective energy efficiency resources as a means of mitigating the costs of
complying with future federal greenhouse gas regulations. Specifically, in future IRPs
and Energy Efficiency Plans, the Company should (a) make more realistic assumptions
about the likelihood of such regulations over the long-term, and (b) investigate a wide
range of increased energy efficiency programs as alternatives to other options to comply

with those regulations.
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What do you recommend with regard to the efficiency tests used to determine

energy efficiency cost-effectiveness?

| recommend that the Commission direct Ameren to present and consider the results of
the utility cost test in all future energy efficiency analyses, including potential studies,
IRPs, and energy efficiency plans. These results should at least be considered as part of

the decision as to which efficiency programs are cost-effective.

Do you have any recommendations regarding Ameren’s request for variances from

the MEEIA regulations?

| have a recommendation regarding one of Ameren’s requests for a variance.!’” The
Company has asked for a variance from 4 CSR 240-20.094(1)(A), 4 CSR 240-
20.094(3)(A) and 20.094(4)(A), which refer to annual demand and energy savings
targets. Ameren seeks the flexibility to modify the demand and energy savings targets
during the course of the 2016-2018 Plan. Specifically, Ameren seeks the flexibility to
modify the energy savings targets used to determine the performance incentive included
in the DSIM as efficiency programs are added or removed, and to adjust the targets based

on updated values in the TRM.

I do not support this variance from the MEEIA regulations. This variance would provide
Ameren with too much flexibility to modify energy savings targets without sufficient

oversight by the Commission or input from stakeholders. It also creates too much

7 My silence on the other requests for variances should not be interpreted as support for, or opposition to, them.
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magnitude of the performance incentive.
Q. Does this conclude your direct testimony?

A. Yes, it does.
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Efficiency Services to Communities on Cape Cod and Martha’s Vineyard. Synapse Energy Economics for
the Cape Light Compact.

Woolf, T. 2007. Review of the District of Columbia Reliable Energy Trust Fund and Natural Gas Trust Fund
Working Group and Regulatory Processes. Synapse Energy Economics for the District of Columbia Office
of People's Counsel.

Woolf, T. 2006. Cape Light Compact Annual Report on Energy Efficiency Activities in 2005. Synapse
Energy Economics for the Cape Light Compact, submitted to the Massachusetts Department of
Telecommunications and Energy and the Massachusetts Division of Energy Resources.

Steinhurst, W., T. Woolf, A. Sommer, K. Takahashi, P. Chernick, J. Wallach. 2006. Integrated Portfolio
Management in a Restructured Supply Market. Synapse Energy Economics and Resource Insight for the
Ohio Office of Consumer Counsel.

Peterson, P., D. Hurley, T. Woolf, B. Biewald. 2006. Incorporating Energy Efficiency into the ISO-New
England Forward Capacity Market. Synapse Energy Economics for Conservation Services Group.

Woolf, T., D. White, C. Chen, A. Sommer. 2005. Potential Cost Impacts of a Renewable Portfolio Standard
in New Brunswick. Synapse Energy Economics for New Brunswick Department of Energy.

Woolf, T., K. Takahashi, G. Keith, A. Rochelle, P. Lyons. 2005. Feasibility Study of Alternative Energy and
Advanced Energy Efficiency Technologies for Low-Income Housing in Massachusetts. Synapse Energy
Economics and Zapotec Energy for the Low-Income Affordability Network, Action for Boston Community
Development, and Action Inc.

Woolf, T. 2005. The Cape Light Compact Energy Efficiency Plan: Phase Il 2005-2007: Providing
Comprehensive Energy Efficiency Services to Communities on Cape Cod and Martha’s Vineyard. Synapse
Energy Economics for the Cape Light Compact.

Woolf, T. 2004. Review of Avoided Costs Used in Minnesota Electric Utility Conservation Improvement
Programs. Synapse Energy Economics for the Minnesota Office of Legislative Auditor.

Woolf, T. 2004. NEEP Strategic Initiative Review: Qualitative Assessment and Initiative Ranking for the
Residential Sector. Synapse Energy Economics for Northeast Energy Efficiency Partnerships, Inc.

Woolf, T. 2004. A Balanced Energy Plan for the Interior West. Synapse Energy Economics, West Resource
Advocates, and Tellus Institute for the Hewlett Foundation Energy Series.

Steinhurst, W., P. Chernick, T. Woolf, J. Plunkett, C. Chen. 2003. OCC Comments on Alternative
Transitional Standard Offer. Synapse Energy Economics for the Connecticut Office of Consumer Counsel.

Woolf, T. 2003. Potential Cost Impacts of a Vermont Renewable Portfolio Standard. Synapse Energy
Economics for Vermont Public Service Board, presented to the Vermont RPS Collaborative.
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Biewald, B., T. Woolf, A. Rochelle, W. Steinhurst. 2003. Portfolio Management: How to Procure
Electricity Resources to Provide Reliable, Low-Cost, and Efficient Electricity Services to All Retail
Customers. Synapse Energy Economics for Regulatory Assistance Project and Energy Foundation.

Woolf, T., G. Keith, D. White, M. Drunsic, M. Ramiro, J. Ramey, J. Levy, P. Kinney, S. Greco, K. Knowlton,
B. Ketcham, C. Komanoff, D. Gutman. 2003. Air Quality in Queens: Cleaning Up the Air in Queens County
and Neighboring Regions. Synapse Energy Economics, Konheim & Ketcham, and Komanoff Energy
Associates for Natural Resources Defense Council (NRDC), Keyspan Energy, and the Coalition Helping to
Organize a Kleaner Environment.

Chen, C., D. White, T. Woolf, L. Johnston. 2003. The Maryland Renewable Portfolio Standard: An
Assessment of Potential Cost Impacts. Synapse Energy Economics for the Maryland Public Interest
Research Group.

Woolf, T. 2003. The Cape Light Compact Energy Efficiency Plan: Phase Il 2003 — 2007: Providing
Comprehensive Energy Efficiency Services to Communities on Cape Cod and Martha’s Vineyard. Synapse
Energy Economics, Cort Richardson, Vermont Energy Investment Corporation, and Optimal Energy
Incorporated for the Cape Light Compact.

Woolf, T. 2002. Green Power and Energy Efficiency Opportunities for Municipalities in Massachusetts:
Promoting Community Involvement in Energy and Environmental Decisions. Synapse Energy Economics
for the Massachusetts Energy Consumers Alliance.

Woolf, T. 2002. The Energy Efficiency Potential in Williamson County, Tennessee: Opportunities for
Reducing the Need for Transmission Expansion. Synapse Energy Economics for the Harpeth River
Watershed Association and the Southern Alliance for Clean Energy.

Woolf, T. 2002. Electricity Restructuring Activities in the US: A Survey of Selected States. Synapse Energy
Economics for Arizona Corporation Commission Utilities Division Staff.

Woolf, T. 2002. Powering the South: A Clean and Affordable Energy Plan for the Southern United States.
Synapse Energy Economics with and for the Renewable Energy Policy Project and a coalition of Southern
environmental advocates.

Johnston, L., G. Keith, T. Woolf, B. Biewald, E. Gonin. 2002. Survey of Clean Power and Energy Efficiency
Programs. Synapse Energy Economics for the Ozone Transport Commission.

Woolf, T. 2001. Proposal for a Renewable Portfolio Standard for New Brunswick. Synapse Energy
Economics for the Conservation Council of New Brunswick, presented to the New Brunswick Market
Design Committee.

Woolf, T., G. Keith, D. White, F. Ackerman. 2001. A Retrospective Review of FERC’s Environmental Impact
Statement on Open Transmission Access. Synapse Energy Economics and the Global Development and
Environmental Institute for the North American Commission for Environmental Cooperation, with the
Global Development and Environment Institute.
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Woolf, T. 2001. Repowering the Midwest: The Clean Energy Development Plan for the Heartland.
Synapse Energy Economics for the Environmental Law and Policy Center and a coalition of Midwest
environmental advocates.

Woolf, T. 2000. The Cape Light Compact Energy Efficiency Plan: Providing Comprehensive Energy
Efficiency Services to Communities on Cape Cod and Martha’s Vineyard. Synapse Energy Economics for
the Cape Light Compact.

Woolf, T., B. Biewald. 1999. Market Distortions Associated With Inconsistent Air Quality Regulations.
Synapse Energy Economics for the Project for a Sustainable FERC Energy Policy.

Woolf, T., B. Biewald, D. Glover. 1998. Competition and Market Power in the Northern Maine Electricity
Market. Synapse Energy Economics and Failure Exponent Analysis for the Maine Public Utilities
Commission.

Woolf, T. 1998. New England Tracking System. Synapse Energy Economics for the New England
Governors’ Conference, with Environmental Futures and Tellus Institute.

Woolf, T., D. White, B. Biewald, W. Moomaw. 1998. The Role of Ozone Transport in Reaching Attainment
in the Northeast: Opportunities, Equity and Economics. Synapse Energy Economics and the Global
Development and Environment Institute for the Northeast States for Coordinated Air Use Management.

Biewald, B., D. White, T. Woolf, F. Ackerman, W. Moomaw. 1998. Grandfathering and Environmental
Comparability: An Economic Analysis of Air Emission Regulations and Electricity Market Distortions.
Synapse Energy Economics and the Global Development and Environment Institute for the National
Association of Regulatory Utility Commissioners.

Biewald, B., T. Woolf, P. Bradford, P. Chernick, S. Geller, J. Oppenheim. 1997. Performance-Based
Regulation in a Restructured Electric Industry. Synapse Energy Economics, Resource Insight, and the
National Consumer Law Center for the National Association of Regulatory Utility Commissioners.

Biewald, B., T. Woolf, M. Breslow. 1997. Massachusetts Electric Utility Stranded Costs: Potential
Magnitude, Public Policy Options, and Impacts on the Massachusetts Economy. Synapse Energy
Economics for the Union of Concerned Scientists, MASSPIRG, and Public Citizen.

Woolf, T. 1997. The Delaware Public Service Commission Staff’s Report on Restructuring the Electricity
Industry in Delaware. Tellus Institute for The Delaware Public Service Commission Staff. Tellus Study No.
96-99.

Woolf, T. 1997. Preserving Public Interest Obligations Through Customer Aggregation: A Summary of
Options for Aggregating Customers in a Restructured Electricity Industry. Tellus Institute for The
Colorado Office of Energy Conservation. Tellus Study No. 96-130.

Woolf, T. 1997. Zero Carbon Electricity: the Essential Role of Efficiency and Renewables in New England'’s
Electricity Mix. Tellus Institute for The Boston Edison Settlement Board. Tellus Study No. 94-273.
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Woolf, T. 1997. Regulatory and Legislative Policies to Promote Renewable Resources in a Competitive
Electricity Industry. Tellus Institute for The Colorado Governor’s Office of Energy Conservation. Tellus
Study No. 96-130-A5.

Woolf, T. 1996. Can We Get There From Here? The Challenge of Restructuring the Electricity Industry So
That All Can Benefit. Tellus Institute for The California Utility Consumers' Action Network. Tellus Study
No. 95-208.

Woolf, T. 1995. Promoting Environmental Quality in a Restructured Electric Industry. Tellus Institute for
The National Association of Regulatory Utility Commissioners. Tellus Study No. 95-056.

Woolf, T. 1995. Systems Benefits Funding Options. Tellus Institute for Wisconsin Environmental Decade.
Tellus Study No. 95-248.

Woolf, T. 1995. Non-Price Benefits of BECO Demand-Side Management Programs. Tellus Institute for
Boston Edison Settlement Board. Tellus Study No. 93-174.

Woolf, T., B. Biewald. 1995. Electric Resource Planning for Sustainability. Tellus Institute for the Texas
Sustainable Energy Development Council. Tellus Study No. 94-114.

ARTICLES

Woolf, T., E. Malone, C. Neme, R. LeBaron. 2014. “Unleashing Energy Efficiency.” Public Utilities
Fortnightly, October, 30-38.

Woolf, T., A. Sommer, J. Nielson, D. Berry, R. Lehr. 2005. “Managing Electricity Industry Risk with Clean
and Efficient Resources.” The Electricity Journal 18 (2): 78-84.

Woolf, T., A. Sommer. 2004. “Local Policy Measures to Improve Air Quality: A Case Study of Queens
County, New York.” Local Environment 9 (1): 89-95.

Woolf, T. 2001. “Clean Power Opportunities and Solutions: An Example from America’s Heartland.” The
Electricity Journal 14 (6): 85-91.

Woolf, T. 2001. “What’s New With Energy Efficiency Programs.” Energy & Utility Update, National
Consumer Law Center: Summer 2001.

Woolf T., B. Biewald. 2000. “Electricity Market Distortions Associated With Inconsistent Air Quality
Regulations.” The Electricity Journal 13 (3): 42-49.

Ackerman, F., B. Biewald, D. White, T. Woolf, W. Moomaw. 1999. “Grandfathering and Coal Plant
Emissions: the Cost of Cleaning Up the Clean Air Act.” Energy Policy 27 (15): 929-940.

Biewald, B., D. White, T. Woolf. 1999. “Follow the Money: A Method for Tracking Electricity for
Environmental Disclosure.” The Electricity Journal 12 (4): 55-60.

Woolf, T., B. Biewald. 1998. “Efficiency, Renewables and Gas: Restructuring As if Climate Mattered.” The

Electricity Journal 11 (1): 64-72.
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Woolf, T., J. Michals. 1996. “Flexible Pricing and PBR: Making Rate Discounts Fair for Core Customers.”
Public Utilities Fortnightly, July 1996.

Woolf, T., J. Michals. 1995. “Performance-Based Ratemaking: Opportunities and Risks in a Competitive
Electricity Industry.” The Electricity Journal 8 (8): 64-72.

Woolf, T. 1994. “Retail Competition in the Electricity Industry: Lessons from the United Kingdom.” The
Electricity Journal 7 (5): 56—-63.

Woolf, T. 1994. “A Dialogue About the Industry's Future.” The Electricity Journal 7 (5).

Woolf, T., E. D. Lutz. 1993. “Energy Efficiency in Britain: Creating Profitable Alternatives.” Utilities Policy
3(3): 233-242.

Woolf, T. 1993. “It is Time to Account for the Environmental Costs of Energy Resources.” Energy and
Environment 4 (1): 1-29.

Woolf, T. 1992. “Developing Integrated Resource Planning Policies in the European Community.” Review
of European Community & International Environmental Law 1 (2) 118-125.

PRESENTATIONS

Woolf, T. 2014. “The Resource Value Framework: Reforming Energy Efficiency Cost-Effectiveness
Screening.” Presentation at the ACEEE Summer Study, August 21, 2014.

Woolf, T. 2013. “Recommendations for Reforming Energy Efficiency Cost-Effectiveness Screening in the
United States.” Presentation at the National Association of Regulatory Commissioners Annual Meeting,
November 18, 2013.

Woolf, T., B. Biewald, and J. Migden-Ostrander. 2013. “NARUC Risk Workshop for Regulators.”
Presentation at the Mid-Atlantic Conference of Regulatory Utility Commissioners, June 2013.

Woolf, T. 2013. “Energy Efficiency Screening: Accounting for ‘Other Program Impacts’ & Environmental
Compliance Costs.” Presentation for Regulatory Assistance Project Webinar, March 2013.

Woolf, T. 2013. “Energy Efficiency: Rates, Bills, Participants, Screening, and More.” Presentation at
Connecticut Energy Efficiency Workshop, March 2013.

Woolf T. 2013. “Best Practices in Energy Efficiency Program Screening.” Presentation for SEE Action
Webinar, March 2013.

Woolf, T. 2013. “Energy Efficiency Screening: Application of the TRC Test.” Presentation for Energy
Advocates Webinar, January 2013.

Woolf, T. 2012. “Best Practices in Energy Efficiency Program Screening.” Presentation for American
Council for an Energy-Efficient Economy Webinar, December 2012.
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Woolf, T. 2012. “In Pursuit of All Cost-Effective Energy Efficiency.” Presentation at Sierra Club Boot
Camp, October 2012.

Woolf, T. 2012. “Best Practices in Energy Efficiency Program Screening.” Presentation at NARUC Summer
Meetings — Energy Efficiency Cost-Effectiveness Breakfast, July 2012.

Woolf, T. 2011. “Energy Efficiency Cost-Effectiveness Tests.” Presentation at the Northeast Energy
Efficiency Partnerships Annual Meeting, October 2011.

Woolf, T. 2011. “Why Consumer Advocates Should Support Decoupling.” Presentation at the 2011
ACEEE National Conference on Energy Efficiency as a Resource, September 2011.

Woolf, T. 2011. “A Regulator’s Perspective on Energy Efficiency.” Presentation at the Efficiency Maine
Symposium In Pursuit of Maine’s Least-Cost Energy, September 2011.

Woolf, T. 2010. “Bill Impacts of Energy Efficiency Programs: The Importance of Analyzing and Managing
Rate and Bill Impacts.” Presentation at the Energy in the Northeast Conference, Law Seminar
International, September 2010.

Woolf, T. 2010. “Bill Impacts of Energy Efficiency Programs: The Implications of Bill Impacts in
Developing Policies to Motivate Utilities to Implement Energy Efficiency.” Presentation to the State
Energy Efficiency Action Network, Utility Motivation Work Group, November 2010.

Woolf, T. 2010. “Bill Impacts of Energy Efficiency Programs.” Presentation to the Energy Resources and
Environment Committee at the NARUC Winter Meetings, February 2010.

Woolf, T. 2009. “Price-Responsive Demand in the New England Wholesale Energy Market: Description of
NECPUC’s Limited Supply-Side Proposal.” Presentation at the NEPOOL Markets Committee Meeting,
November 2009.

Woolf, T. 2009. “Demand Response in the New England Wholesale Energy Market: How Much Should
We Pay for Demand Resources?” Presentation at the New England Electricity Restructuring Roundtable,
October 2009.

Woolf, T. 2008. “Promoting Demand Resources in Massachusetts: A Regulator’s Perspective.”
Presentation at the Energy Bar Association, Northeast Chapter Meeting, June 2008.

Woolf, T. 2008. “Turbo-Charging Energy Efficiency in Massachusetts: A DPU Perspective.” Presentation
at the New England Electricity Restructuring Roundtable, April 2008.

Woolf T. 2002. “A Renewable Portfolio Standard for New Brunswick.” Presentation to the New
Brunswick Market Design Committee, January 10, 2002.

Woolf, T. 2001. “Potential for Wind and Renewable Resource Development in the Midwest.”
Presentation at WINDPOWER 2001 in Washington DC, June 7, 2001.
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Woolf T. 1999. “Challenges Faced by Clean Generation Resources Under Electricity Restructuring.”
Presentation at the Symposium on the Changing Electric System in Florida and What it Means for the
Environment in Tallahassee, FL, November 1999.

Woolf, T. 2000. “Generation Information Systems to Support Renewable Portfolio Standards, Generation
Performance Standards and Environmental Disclosure.” Presentation at the Massachusetts
Restructuring Roundtable on behalf of the Union of Concerned Scientists, March 2000.

Woolf, T. 1998. “New England Tracking System Project: An Electricity Tracking System to Support a Wide
Range of Restructuring-Related Policies.” Presentation at the Ninth Annual Energy Services Conference
and Exposition in Orlando, FL, December 1998.

Woolf, T. 2000. “Comments of the Citizens Action Coalition of Indiana.” Presentation at Workshop on
Alternatives to Traditional Generation Resources, June 2000.

Woolf, T. 1996. “Overview of IRP and Introduction to Electricity Industry Restructuring.” Training session
provided to the staff of the Delaware Public Service Commission, April 1996.

Woolf, T. 1995. “Competition and Regulation in the UK Electric Industry.” Presentation at the Illinois
Commerce Commission's workshop on Restructuring the Electric Industry, August 1995.

Woolf, T. 1995. “Competition and Regulation in the UK Electric Industry.” Presentation at the British
Columbia Utilities Commission Electricity Market Review, February 1995.

TESTIMONY

Florida Public Service Commission (Dockets No. 130199-El et al.): Direct testimony on the topic of
setting goals for increasing the efficiency of energy consumption and increasing the development of
demand-side renewable energy systems. On behalf of the Sierra Club. May 19, 2014.

Massachusetts Department of Public Utilities (Docket No. DPU 14-__): Testimony regarding the cost of
compliance with the Global Warming Solution Act. On behalf of the Massachusetts Department of
Energy Resources and the Department of Environmental Protection. May 16, 2014.

Kentucky Public Service Commission (Case No. 2014-00003): Direct testimony regarding Louisville Gas
and Electric Company and Kentucky Utilities Company’s proposed 2015-2018 demand-side management
and energy efficiency program plan. On behalf of Wallace McMullen and the Sierra Club. April 14, 2014.

Maine Public Utilities Commission (Docket No. 2013-168): Direct and surrebuttal testimony regarding
policy issues raised by Central Maine Power’s 2014 Alternative Rate Plan, including recovery of capital
costs, a Revenue Index Mechanism proposal, and decoupling. On behalf of the Maine Public Advocate
Office. December 12, 2013 and March 21, 2014.

Colorado Public Utilities Commission (Docket No. 13A-0686EG): Answer and surrebuttal testimony
regarding Public Service Company of Colorado’s proposed energy savings goals. On behalf of the Sierra
Club. October 16, 2013 and January 21, 2014.
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Kentucky Public Service Commission (Case No. 2012-00578): Direct testimony regarding Kentucky
Power Company’s economic analysis of the Mitchell Generating Station purchase. On behalf of the
Sierra Club. April 1, 2013.

Nova Scotia Utility and Review Board (Matter No. M04819): Direct testimony regarding Efficiency Nova
Scotia Corporation’s Electricity Demand Side Management Plan for 2013 — 2015. On behalf of the
Counsel to Nova Scotia Utility and Review Board. May 22, 2012.

Missouri Office of Public Counsel (Docket No. EO-2011-0271): Rebuttal testimony regarding IRP rule
compliance. On behalf of the Missouri Office of the Public Counsel. October 28, 2011.

Nova Scotia Utility and Review Board (Matter No. M03669): Direct testimony regarding Efficiency Nova
Scotia Corporation’s Electricity Demand Side Management Plan for 2012. On behalf of the Counsel to
Nova Scotia Utility and Review Board. April 8, 2011.

Rhode Island Public Utilities Commission (Docket No. 3790): Direct testimony regarding National Grid’s
Gas Energy Efficiency Programs. On behalf of the Division of Public Utilities and Carriers. April 2, 2007.

North Carolina Utilities Commission (Docket E-100, Sub 110): Filed comments with Anna Sommer
regarding the Potential for Energy Efficiency Resources to Meet the Demand for Electricity in North
Carolina. Synapse Energy Economics on behalf of the Southern Alliance for Clean Energy. February 2007.

Rhode Island Public Utilities Commission (Docket No. 3765): Direct and Surrebuttal testimony
regarding National Grid’s Renewable Energy Standard Procurement Plan. On behalf of the Division of
Public Utilities and Carriers. January 17, 2007 and February 20, 2007.

Minnesota Public Utilities Commission (Docket Nos. CN-05-619 and TR-05-1275): Direct testimony
regarding the potential for energy efficiency as an alternative to the proposed Big Stone Il coal project.
On behalf of the Minnesota Center for Environmental Advocacy, Fresh Energy, 1zaak Walton League of
America, Wind on the Wires and the Union of Concerned Scientists. November 29, 2006.

Rhode Island Public Utilities Commission (Docket No. 3779): Oral testimony regarding the settlement of
Narragansett Electric Company’s 2007 Demand-Side Management Programs. On behalf of the Division
of Public Utilities and Carriers. November 24, 2006.

Nevada Public Utilities Commission (Docket Nos. 06-04002 & 06-04005): Direct testimony regarding
Nevada Power Company’s and Sierra Pacific Power Company’s Renewable Portfolio Standard Annual
Report. On behalf of the Nevada Bureau of Consumer Protection. October 26, 2006

Nevada Public Utilities Commission (Docket No. 06-06051): Direct testimony regarding Nevada Power
Company’s Demand-Side Management Plan in the 2006 Integrated Resource Plan. On behalf of the
Nevada Bureau of Consumer Protection. September 13, 2006.

Nevada Public Utilities Commission (Docket Nos. 06-03038 & 06-04018): Direct testimony regarding
the Nevada Power Company’s and Sierra Pacific Power Company’s Demand-Side Management Plans. On
behalf of the Nevada Bureau of Consumer Protection. June 20, 2006.
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Nevada Public Utilities Commission (Docket No. 05-10021): Direct testimony regarding the Sierra
Pacific Power Company’s Gas Demand-Side Management Plan. On behalf of the Nevada Bureau of
Consumer Protection. February 22, 2006.

South Dakota Public Utilities Commission (Docket No. EL04-016): Direct testimony regarding the
avoided costs of the Java Wind Project. On behalf of the South Dakota Public Utilities Commission Staff.
February 18, 2005.

Rhode Island Public Utilities Commission (Docket No. 3635): Oral testimony regarding the settlement of
Narragansett Electric Company’s 2005 Demand-Side Management Programs. On behalf of the Division
of Public Utilities and Carriers. November 29, 2004.

British Columbia Utilities Commission. Direct testimony regarding the Power Smart programs contained
in BC Hydro’s Revenue Requirement Application 2004/05 and 2005/06. On behalf of the Sierra Club of
Canada, BC Chapter. April 20, 2004.

Maryland Public Utilities Commission (Case No. 8973): Oral testimony regarding proposals for the PJM
Generation Attributes Tracking System. On behalf of the Maryland Office of People's Counsel. December
3, 2003.

Rhode Island Public Utilities Commission (Docket No. 3463): Oral testimony regarding the settlement of
Narragansett Electric Company’s 2004 Demand-Side Management Programs. On behalf of the Division
of Public Utilities and Carriers. November 21, 2003.

California Public Utilities Commission (Rulemaking 01-10-024): Direct testimony regarding the market
price benchmark for the California renewable portfolio standard. On behalf of the Union of Concerned
Scientists. April 1, 2003.

Québec Régie de I'énergie (Docket R-3473-01): Direct testimony with Philp Raphals regarding Hydro-
Québec’s Energy Efficiency Plan: 2003-2006. On behalf of Regroupment national des Conseils régionaux
de I'environnement du Québec. February 5, 2003.

Connecticut Department of Public Utility Control (Docket No. 01-10-10): Direct testimony regarding the
United Illuminating Company’s service quality performance standards in their performance-based
ratemaking mechanism. On behalf of the Connecticut Office of Consumer Counsel. April 2, 2002.

Nevada Public Utilities Commission (Docket No. 01-7016): Direct testimony regarding the Nevada
Power Company’s Demand-Side Management Plan. On behalf of the Bureau of Consumer Protection,
Office of the Attorney General. September 26, 2001.

United States Department of Energy (Docket Number-EE-RM-500): Comments with Bruce Biewald,
Daniel Allen, David White, and Lucy Johnston of Synapse Energy Economics regarding the Department of
Energy’s proposed rules for efficiency standards for central air conditioners and heat pumps. On behalf
of the Appliance Standards Awareness Project. December 2000.
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US Department of Energy (Docket EE-RM-500): Oral testimony at a public hearing on marginal price
assumptions for assessing new appliance efficiency standards. On behalf of the Appliance Standards
Awareness Project. November 2000.

Connecticut Department of Public Utility Control (Docket No. 99-09-03 Phase ll): Direct testimony
regarding Connecticut Natural Gas Company’s proposed performance-based ratemaking mechanism. On
behalf of the Connecticut Office of Consumer Counsel. September 25, 2000.

Mississippi Public Service Commission (Docket No. 96-UA-389): Oral testimony regarding generation
pricing and performance-based ratemaking. On behalf of the Mississippi Attorney General. February 16,
2000.

Delaware Public Service Commission (Docket No. 99-328): Direct testimony regarding maintaining
electric system reliability. On behalf of Delaware Public Service Commission Staff. February 2, 2000.

Delaware Public Service Commission (Docket No. 99-328): Filed expert report (“Investigation into the
July 1999 Outages and General Service Reliability of Delmarva Power & Light Company,” jointly authored
with J. Duncan Glover and Alexander Kusko). Synapse Energy Economics and Exponent Failure Analysis
Associates on behalf the Delaware Public Service Commission Staff. February 1, 2000.

New Hampshire Public Service Commission (Docket No. 99-099 Phase Il): Oral testimony regarding
standard offer services. On behalf of the Campaign for Ratepayers Rights. January 14, 2000.

West Virginia Public Service Commission (Case No. 98-0452-E-Gl): Rebuttal testimony regarding codes
of conduct. On behalf of the West Virginia Consumer Advocate Division. July 15, 1999.

West Virginia Public Service Commission (Case No. 98-0452-E-Gl): Direct testimony regarding codes of
conduct and other measures to protect consumers in a restructured electricity industry. On behalf of the
West Virginia Consumer Advocate Division. June 15, 1999.

Public Service Commission of West Virginia (Case No. 98-0452-E-GI ): Filed expert report (“Measures to
Ensure Fair Competition and Protect Consumers in a Restructured Electricity Industry in West Virginia,”
jointly authored with Jean Ann Ramey and Theo MacGregor) in the matter of the General Investigation
to determine whether West Virginia should adopt a plan for open access to the electric power supply
market and for the development of a deregulation plan. Synapse Energy Economics and MacGregor
Energy Consultancy on behalf of the West Virginia Consumer Advocate Division. June 1999.

Massachusetts Department of Telecommunications and Energy (DPU/DTE 97-111): Direct testimony
regarding Commonwealth Electric Company’s energy efficiency plan, and the role of municipal
aggregators in delivering demand-side management programs. On behalf of Cape and Islands Self-
Reliance Corporation. January 1998.

Delaware Public Service Commission (DPSC 97-58): Direct testimony regarding Delmarva Power and
Light’s request to merge with Atlantic City Electric. On behalf of Delaware Public Service Commission
Staff. May 1997.
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Delaware Public Service Commission (DPSC 95-172): Oral testimony regarding Delmarva’s integrated
resource plan and DSM programs. On behalf of the Delaware Public Service Commission Staff. May
1996.

Colorado Public Utilities Commission (5A-531EG): Direct testimony regarding the impact of proposed
merger on DSM, renewable resources and low-income DSM. On behalf of the Colorado Office of Energy
Conservation. April 1996.

Colorado Public Utilities Commission (31-199EG): Direct testimony regarding the impacts of increased
competition on DSM, and recommendations for how to provide utilities with incentives to implement
DSM. On behalf of the Colorado Office of Energy Conservation. June 1995.

Colorado Public Utilities Commission (5R-071E): Oral testimony on the Commission's integrated
resource planning rules. On behalf of the Colorado Office of Energy Conservation. July 1995.

Colorado Public Utilities Commission (31-098E): Direct testimony on the Public Service Company of
Colorado's DSM programs and integrated resource plans. On behalf of the Colorado Office of Energy
Conservation. April 1994.

Delaware Public Service Commission (Docket No. 96-83): Filed comments regarding the Investigation of
Restructuring the Electricity Industry in Delaware (Tellus Institute Study No. 96-99). On behalf of the
Staff of the Delaware Public Service Commission. November 1996.

Colorado Public Utilities Commission (Docket No. 96Q-313E): Filed comments in response to the
Questionnaire on Electricity Industry Restructuring (Tellus Institute Study No. 96-130-A3). On behalf of
the Colorado Governor's Office of Energy Conservation. October 1996.

State of Vermont Public Service Board (Docket No. 5854): Filed expert report (Tellus Institute Study No.
95-308) regarding the Investigation into the Restructuring of the Electric Utility Industry in Vermont. On
behalf of the Vermont Department of Public Service. March 1996.

Pennsylvania Public Utility Commission (Docket No. 1-00940032): Filed comments (Tellus Institute
Study No. 95-260) regarding an Investigation into Electric Power Competition. On behalf of The
Pennsylvania Office of Consumer Advocate. November 1995.

New Jersey Board of Public Utilities (Docket No. EX94120585Y): Initial and reply comments (“Achieving
Efficiency and Equity in the Electricity Industry Through Unbundling and Customer Choice,” Tellus
Institute Study No. 95-029-A3) regarding an investigation into the future structure of the electric power
industry. On behalf of the New Jersey Division of Ratepayer Advocate. September 1995.

Resume dated August 2014
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October 2013

Critical Analysis & Support From:

ENERGY FUTURES GROUP

&/ Optimal

Integrated Energy Resources

About NEEP

NEEP was founded in 1996 as a non-profit whose mission is to serve the Northeast and
Mid-Atlantic to accelerate energy efficiency in the building sector through public policy,
program strategies and education. Our vision is that the region will fully embrace energy
efficiency as a cornerstone of sustainable energy policy to help achieve a cleaner environ-
ment and a more reliable and affordable energy system.
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INTRODUCTION

Welcome to the second update to the Northeast Residen-
tial Lighting Strategy. In 2013, while thinking about the
Residential Lighting needs for the Northeast and Mid-At-
lantic, we realized that the market for efficient residential
lighting had changed dramatically since the release of the
2012-2013 Update, and had changed tremendously since
the original RLS which was based on data from 2011. With
these major developments, especially with regards to the
viability of LED products in the residential market, we de-
termined that a 2013-2014 Update was necessary for the
Northeast to achieve continued success in transforming
the efficient lighting market. This report is meant to complement and enhance the previous
iterations, not replace them.

This report is intended to provide direction and support for energy efficiency program ad-
ministrators (PAs), provide insight to regulators and evaluators, and be a planning tool for
policymakers. Additionally, this document is intended to push this region to reach the full
potential of residential lighting efficiency and is informed by regional stakeholders, NEEP
Staff, and analysis from Optimal Energy and Energy Futures Group.

With regards to our regional goal of achieving 90 percent socket saturation of high efficiency
lighting by 2020, we believe this remains a prudent, albeit ambitious, goal. We realize
that while the efficient technologies are advancing in our favor, progress towards higher
socket saturation has stalled. We believe however that through effective implementation
of the recommended strategies laid out in this RLS update, a regional push through the cur-
rent stagnation is possible and that the 90 percent socket saturation goal by 2020 remains
achievable. There have been several unforeseen barriers that have made it challenging
to reach this goal. While the production of 100W and 75W incandescent bulbs has been
barred, the availability of these products is considerable. We are still finding inefficient op-
tions on many retail shelves, and while programs have accounted for a level of lag in their
disappearance from shelves, it has taken longer than initially anticipated. Additionally,
halogen bulbs that meet the EISA requirements are readily available with low price points
and ample marketing of their “energy saving” capabilities.

While new LED technology is being released, especially A-Lamp styles that are well suited to
replace holdover incandescents, the process of getting these lamps ENERGY STAR certified is
ongoing. For example, in March, 2013 Cree announced a partnership with the Home Depot
for a 40W equivalent LED to be commercially available under $10." However, it was not un-

1 http://www.cree.com/news-and-events/cree-news/press-releases/2013/march/bulbs
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til October, 2013 that this product was certified by ENERGY STAR?, thus ensuring the product
met rigorous quality measures and could potentially enter efficiency program portfolios.
Many other new LED products that have generated excitement are still in the ENERGY STAR
testing phase and therefore not yet promoted via efficiency programs, though this should
change considerably in the next 6-12 months.

Other pockets of sockets that require additional attention include those with dimmers and
in Residential New Construction. About 12 percent of residential sockets are controlled by
dimmers,* and while LED technology can inherently be dimmed effectively, many of the
currently installed dimmers are not compatible with the new technology. This presents a
potential area of increased focus that this report seeks to analyze. Additionally, stronger
building codes—including the 75 percent efficient lighting provision in new construction as
part of IECC-2012 compliance—are making progress toward the 90 percent socket satura-
tion goal; while filling more sockets, into the future efficiency programs may not be able
to claim much savings above and beyond compliance for efficient lighting measures in RNC.

Finally, consumer education around efficient lighting continues to be a challenge. With
more CFL and LED options than ever, and the halogen marketing purporting their environ-
mental benefits (not to mention having the look and feel of a traditional incandescent), the
lighting aisle has never been so confusing. As addressed in the 2013 Northeast Residential
Lighting Workshop,* the efficient lighting industry needs to work together to give consumers
appropriate guidance to make the right choices.

Despite these additional and in some cases unexpected challenges, we think that the region
can still push forward to achieve 90 percent efficient lighting socket saturation by 2020.
Socket saturation continues to be measured in most of the Northeast Mid-Atlantic region,
and although socket saturation appears to have stagnated in the region around 30 percent,
there is evidence in California that socket saturation continues to climb, reaching 40 per-
cent in some areas. We think that LEDs may enable greater socket saturations, as they can
be closer replacements to the incumbent incandescent, however we have only begun to
promote LEDs. We think that in the next few years we should have a much clearer idea of
whether stagnated socket saturation is a temporary or long-term trend in this region. We
will continue to closely monitor data and trends and consider changes to the RLS goal in
future RLS updates.

What is Covered in this Update

In response to the changes in the residential lighting landscape, this report seeks to provide
the most relevant and useful information possible. Some of the primary information includes:

2 http://ledsmagazine.com/news/10/10/6

3 DOE 2010 US Lighting Market Characterization, January 2012 http://appsi.eere.energy.gov/buildings/publications/pdfs/
ssl/2010-lmc-final-jan-2012.pdf

4 http://neep.org/neep-events/annual-residential-lighting-workshop/2013-res-lighting-workshop
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» Recent developments in efficiency program design for residential lighting in the
Northeast-Mid-Atlantic region

o Analysis of the potential impact of relevant policy, regulatory, evaluation, mea-
surement, and verification activities

» Updates and analysis on recent key developments, events, and changes in the resi-
dential lighting industry landscape

» Updated estimates of regional lighting savings potential and the associated impli-
cations for efficiency programs

» Expansion upon and revision of the strategic recommendations from the original
RLS and the 2012-2013 Update

While the analysis and critical thinking of the RLS is applicable for the entire Northeast and
Mid-Atlantic region, the data for our analysis came from the following states: Connecticut, the
District of Columbia, Massachusetts, New York, New Hampshire, Rhode Island, and Vermont.

To fully achieve the high levels of remaining residential lighting savings, NEEP recommended
a set of comprehensive strategies and highlights specific trends, policies, and activities
that the region should be considering. Overall, we have found that the residential lighting
market has a long way to go towards being transformed, and efficiency programs continue
to have a very meaningful role to play in accelerating the uptake of efficient residential
lighting. We hope this update will be a useful tool for the region and encourage continued
collaborations, conversations, and stakeholder engagement in this space.
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EXECUTIVE SUMMARY

Welcome to the second update to the Northeast Residential Lighting Strategy. The market
for efficient residential lighting had changed dramatically since the release of the 2012-
2013 Update, and had changed tremendously since the original RLS which was based on 2011
data. This report is intended to help stakeholders navigate through these changes, provide
direction and support for energy efficiency program administrators (PAs), offer insight to
regulators and evaluators, and be a planning tool for policymakers. Additionally, this docu-
ment intends to push the region to reach the full potential of efficient residential lighting
and is informed by regional stakeholders, NEEP Staff, and analysis from Optimal Energy and
Energy Futures Group. Overall, we have found that the residential lighting market has a
long way to go towards being transformed, and efficiency programs continue to have a very
meaningful role to play in accelerating the uptake of efficient residential lighting.

Residential Lighting continues to play a major role for Northeast Mid-Atlantic savings be-
yond just the retail lighting programs, especially with low income, direct install in RNC,
multifamily, and single family retrofit. Programs continue to support CFLs and are increas-
ingly supporting LEDs with program lamp sales ranging between 0.6 and 2.6 efficient lamps
per household. All PAs in the regional are now supporting LEDs at retail, ranging from 1 to
16 percent of lighting portfolios. Nearly all PAs are excluding ENERGY STAR non-standard
lamps from their programs. Education continues to be a priority, with nearly all PAs using
the ‘FTC Lighting Facts Label’ and ‘lumens, not watts’, to help consumers select the right
lamp. Programs in this region are maturing, making long term plans, and taking alternative
approaches to achieve their savings goals.

2013 Efficiency Program plans for the region average at 1.5 efficient bulbs/household. The
average planned incentives are $0.94 for standard CFLs, $4.11 for specialty CFLs, and $14.88
for LEDs. Multi-year program plans for MA, RI, and CT were reviewed and demonstrate the
need for an aggressive shift towards LEDs and continued creativity to achieve savings from
residential lighting. As the market grows more complex, the need for efficiency programs
to transform the market continues to be critical.

Beyond plans, many states recently completed evaluations and studies. Since the comple-
tion of the 2012 RLS Update, socket saturation surveys were completed in Massachusetts,
New Hampshire, and New York (NYSERDA). These studies point to the trend of continued
stagnation, largely considered attributable to CFLs replacing failed CFLs. Several recent
HOU studies have also been done and results indicate lower estimates than most of what the
Northeast Mid-Atlantic PAs are using. As such, there are many region-specific HOU studies
that are ongoing. In 2014 we should have a much better understanding of appropriate HOU
estimates for the Northeast and Mid-Atlantic region. In addition to HOU studies, other light-
ing program evaluation and market research studies have recently been completed or are
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on-going. Those include a NYSERDA comprehensive evaluation of retail lighting program,
several MA retail lighting evaluations, and a MA LED bulb dimmer compatibility pilot which
demonstrated challenges with dimmer compatibility.

In addition to program activities, policy and codes developments were also taken into ac-
count for our analysis. The EISA manufacturing ban on 75 and 100 watt lamps has shown
a lag in the remaining inventory for inefficient options. For buildings codes, all states in-
cluded in the RLS analysis have adopted IECC 2009 which requires 50 percent of lighting in
permanent fixtures to be high efficacy. IECC 2012, which has been adopted in MA and R,
pushes that requirement to 75 percent of the lighting in residential new construction that
must be efficient.

As the industry landscape for residential lighting is rapidly evolving, we analyzed several
new considerations. For lamp specifications, we considered the new ENERGY STAR Lamp
Version 1.0, the California Quality LED Lamp Specification, and the CEE Advanced Lighting
Initiative. While the technology neutral ENERGY STAR specification does not push the en-
velope of what efficacy levels LEDs can achieve, if does include many critical quality mea-
sures. The CA LED specification is limited to ENERGY STAR products with >90 CRI and only
2,700K and 3,000K lamps; this may result in challenging implementation based on limited
product availability. The CEE Advanced Lighting Specification is not finished, but may help
programs achieve higher savings with a potentially higher efficacy baseline.

LED products are the fastest changing factor in the residential lighting market. Some of
these products are of high enough quality to replace incandescent lamps with little or no
discernible difference, while others fall short on performance metrics such as lumen out-
put, temperature, and color rendering. New products are being introduced very rapidly and
more LED options exist now than ever. Analysis of the Lighting Facts database shows that
LED lamp color tends to fall in the 2700K or 3000K buckets and color rendering index tends
to be between 80-90 CRI. The efficacy of LEDs continues to increase and in many cases
exceeds even the best CFL products. The price of LEDs is falling quickly, with forecasts pro-
jecting LED prices to be comparable to CFL as soon as 2015 and prices of all LED components
are expected to drop significantly. Dimming successfully continues to be complicated for
LEDs, especially when dimmable LEDs are coupled with older dimmers that are incompat-
ible. While many products are being labeled with the dimmers they are compatible with,
dimming is an area of continued interest for efficiency programs.

ENERGY STAR does not only qualify products, but also runs quality assurance tests to ensure
the products on the market are meeting consumer and PA expectations. New CFL testing
results have been released and disclose which products failed and why. A new LED test
procedure has been completed, though results on the products tested against it are not ex-
pected until 2014. Other organizations working in the LED space include TopTen USA, which
has ranking lists for LED Par30 and Par38 lamps, as well as the Department of Energy (DOE).
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The DOE’s Technical Information Network on Solid State Lighting (TINSSL) is a key resource
on research and developments within SSL. Some recent DOE SSL developments include the
new L-Lamp prize for Par38, the completed Life-Cycle Impact study, as well as research on
Optical Safety of LEDs.

With all of these recent landscape changes, we have updated our regional savings and costs
projections as well as adjusted some of our assumptions and emphasis. A high-level model-
ing analysis brings together all the latest information on CFL and LED pricing and efficacy
trends, net-to-gross evaluation findings, and expectations about the number of bulbs that
could move through efficiency programs. Unlike the original RLS and the 2012 Update, this
latest savings forecast, shows steadily rising savings followed by a long plateau at a consis-
tently high level of annual savings potential. The net effects of the changes to our assump-
tions are greater savings, both annual and lifetime, but also greater incentive spending,
especially in the near term. In contrast to the initial RLS and the 2012 update, this latest
forecast finds costs to attain residential lighting savings will decrease over time as mea-
sured on a per net kWh basis (S/net kWh). The lower, and steadily declining, costs per kWh
reinforce the fact that efficient lighting will continue to be an important and cost efficient
resource in PAs’ residential portfolios.

Finally, we have revisited our original recommendations and added three new strategies
to help achieve success in efficient lighting in the Northeast Mid-Atlantic Region. While
NEEP’s ultimate goals in residential lighting go beyond the goals of PAs, efficiency programs
continue to play a crucial role to accelerating the uptake of efficient residential lighting.
Through implementation of these strategies, rapidly shifting towards LED promotion, and
regional collaboration, the Northeast Mid-Atlantic region can achieve success in transform-
ing the market for residential lighting.

New Recommendation #1

o Accelerate use of ratepayer funds to support LED technology in near-term due to
rapidly dropping price and superior performance over CFL. PAs should develop
long-term strategies to shift away from CFLs.

New Recommendation #2

o Partner with manufacturers, retailers, and ENERGY STAR to improve marketing,
messaging, and education on key issues, including dimmer compatibility, using the
right lamp for the application, and the most efficient lamp choices.

New Recommendation #3

» Leverage markdown and buy-down agreements to specifically promote higher qual-
ity, and lower cost LED lamps to reduce program incentive costs, product costs,
and increase consumer adoption.
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Existing Recommendations to Remain:

Consider adoption of creative or alternative program and promotional approaches
and/or markets to maximize impacts while minimizing potential free-ridership.

Support adoption and implementation of strong lighting efficiency requirements
in building energy codes to help increase socket saturation of efficient lighting in
new construction.

Ensure that PA efforts are focused on promoting quality lighting products using
ENERGY STAR as a key indicator of product quality.

Develop and implement regional systems to track key product and market data to
inform program design, implementation, and evaluation.

Continue to engage regulatory bodies early to reinforce the need for continued
and aggressive PA engagement in the residential lighting market and to limit
regulatory uncertainty.

Continue regional lighting engagement on an on-going basis.
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UPDATE ON REGIONAL RESIDENTIAL LIGHTING PROGRAM ACTIVITY

Lighting Continues to Drive Savings for Program Administrators

Efficient lighting measures continue to drive savings for most program administrators’ resi-
dential and low-income portfolios. As in the past, efficient lighting continues to contribute
a disproportionate amount of savings relative to its share of residential electricity usage. As
an example, Tables 1 and 2 show the planned 2013 annual savings coming from both retail
lighting programs and from all lighting activity in Massachusetts and Rhode Island. Of note
is that lighting plays a critical role in non-retail lighting programs, including low income/
income eligible programs. In Massachusetts lighting from all programs represents 59 percent
of the PAs’ 2013 residential annual saving goals and 63 percent of their low income goals.
Direct install lighting efforts in the MA PAs’ new construction, multifamily, and single family
retrofit (Home Energy Services) programs represent 71 to 79 percent of the planned annual
savings for those programs.

Table 1: 2013 Massachusetts Residential and Low Income Lighting Annual Savings

2013 Savings SOmERL | B *yL iffh%i;il L!Igohttalln ﬁ;%;\?f
i Dol Savings Behavioral
A: Residential 311,994 | 182,538 59% 86%
Residential New Construction 4,603 3,589 78%
Residential Cooling & Heating Equipment | 5,152 0 0%
Residential Home Energy Services 28,677 22,797 79%
Residential Multi-Family Retrofit 14,844 10,548 71%
Residential Behavior/Feedback 99,551 0 0%
Residential Lighting 145,604 | 145,604 | 100%
Residential Consumer Products 13,564 0 0%
Low Income 27,228 17,257 63%
Low-Income New Construction 1,144 1,020 89%
Low-Income Single Family Retrofit 12,079 6,893 57%
Low-Income Multi-Family Retrofit 14,005 9,344 67%

For Rhode Island, lighting savings from all program activities represents 59 percent of 2013
non-income eligible residential savings and 60 percent of income eligible savings. Direct
install lighting efforts in the Rhode Island’s new construction, multifamily, and single family
retrofit (EnergyWise) programs represent 63 to 83 percent of the planned electricity savings
for those programs.

Note that for both Massachusetts and Rhode Island that when behavioral program savings -
which currently have a one year measure life - are excluded, lighting represents 86 percent
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of Massachusetts residential sector annual savings and 82 percent of Rhode Island non-
income eligible annual savings.

Table 2: 2013 Rhode Island Residential and Low Income Lighting Savings

- Tota.l .Se.ctor/ Lighting Lighting | Lighting % of
2013 Savings Initiative MWh % of Total Total l:lon-
Annual MWh Savings | Behavioral
Residential New Construction | 883 557 63%
ENERGY STAR HVAC 513 0 0%
EnergyWise 7,059 5,893 83%
EnergyWise Multi-Family 2,129 1,662 78%
Behavior Feedback 15,325 0 0%
ENERGY STAR Lighting 24,757 24,757 100%
ENERGY STAR Appliances 4,872 0 0%
Non-income Eigible 55,538 32,868 59% 82%
Single Family - Income Eligible | 4,131 2,171 53%
Income Eligible Multifamily 2,057 1,539 75%
Restdential Tota 6,188 3710 | 60

Continued Program Support for CFLs and Growing Support for LEDs

Efficient lighting program efforts continue to expand throughout the region, subject to bud-
get constraints in some states. 2013 program administrator (PA) activity highlights include
the inclusion of LEDs in all PAs’ retail lighting programs and in many low income, multifam-
ily, existing home retrofit, and new construction programs. Additionally, Market Lift and
Revenue Neutral program models work to address the problem of high CFL free-ridership
rates and the difficulty of calculating those rates.

There is an enormous amount of activity in the lighting programs throughout the Northeast
Mid-Atlantic region. In PA’s 2013 planned and on-going program efforts and in 2012 reported
programs, we have found a wide range of promotion. The 2013 support on all efficient
lighting products at retail varies from 0.6 units/household (New Hampshire) to 2.6 units/
household (Efficiency Vermont) based on PAs’ filed plans. 2012 retail lighting support for
Massachusetts and Connecticut was at 2.3 units/household, and 1.9 units/household for
Rhode Island.

In LED promotion and lamp retail support, the DC Sustainable Energy Utility (DC SEU) added
LEDs to its retail lighting program for 2013; now all PAs’ in the region are supporting LEDs at
retail. LEDs represent about four percent or the region’s projected retail lighting program
activity in 2013. On a state or PA basis, the share of LEDs in varies from 16 percent (Long
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Island Power Authority, LIPA) to one percent (DC SEU and NYSERDA). Beyond retail, many
PAs will offer LEDs as a direct install option as part of their low income, existing home, or
residential new construction programs. National Grid Rl is currently installing about three
LEDs per participant in its EnergyWise existing home retrofit program. Connecticut PAs are
offering LEDs as an option — with a customer co-pay — under their Home Energy Solutions
(HES) existing homes retrofit program. Offering LEDs is currently an option for HES vendors.
In late July, Connecticut Light and Power agreed to rebate the full LED co-pay for HES par-
ticipants that installed vendor recommended insulation upgrades. This promotion, effective
through September 30, was good for up to $500 of installed LEDs.

For education and promotion consistency, nearly all PAs have continued to exclude ENERGY
STAR non-standard lamps from incentive eligibility. Nearly all PAs have educational mate-
rials helping consumers interpret and use the Federal Trade Commission’s Lighting Facts
Label and to use lumens, rather than watts, as the primary means to select the right lamp.
Several PAs provide, or plan to provide, consumer point-of-sale information on LED dimming
and dimmer compatibility. Massachusetts and LIPA PAs have also started to use a Light Bulb
Finder App to help consumers find the right product for their application (more information
in Appendix B).

Many Northeast Mid-Atlantic programs are maturing and taking alternative approaches to
achieve their savings goals. Connecticut’s first Three Year C&LM Plan includes two different
budget and savings scenarios. For 2013 the level of proposed retail lighting program activity
varies nearly two-fold between the two scenarios (more information in Multi-year Program
Plans). Efficiency Vermont, which had previously been promoting CFL distribution at food
banks, now has a defined hard to reach lamp category for planning and reporting purposes.
Various market-lift type efforts continue in several states, including NY (NYSERDA), and
pilot projects in Vermont (Efficiency Vermont) and the Massachusetts programs adminis-
trators. The pilots have generally proven to be more difficult to implement than initially
anticipated. The Efficiency Vermont Pilot with one retailer and the Massachusetts pilot with
another retailer are ongoing through spring of 2014. A report on results of these pilots is
expected in June 2014. NYSERDA, in response to regulatory direction to cease continued
support for standard CFLs, is in the process of developing and implementing a Sales Perfor-
mance Program which would function similarly to Market lift. NYSERDA issued an RFP> for
this model in June 2013.

A comprehensive listing of 2013 Northeast Residential Lighting Efficiency Program Elements
can be found in Appendix A.

5 http://www.nyserda.ny.gov/Funding-Opportunities/Current-Funding-Opportunities/PON-2700-CFL-Sales-Performance-
Program.aspx
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Planned 2013 PA Retail Lighting Program Activity

For 2013, there are considerable variations in planned PA program activity based on a com-
parison of the number of efficient lighting units per household (units/HH) that the PAs in
each state plan to incent (Table 3). Region wide, PAs plan to promote 1.5 units/HH in 2013.
Program activity varies from 0.6 units/HH (New Hampshire) to 2.6 units/HH in Vermont. In
addition to Vermont, PAs in Rhode Island and Massachusetts plan to incent more than two
units per household in 2013. Note that the projections for Connecticut reflect the lower,
Base spending scenario filed by the CT PAs. The August 23 draft decision on the CT PAs’
Three-year Plan indicates initial regulatory direction towards a more aggressive retail light-
ing program generally consistent with the Companies’ expanded budget scenario, though
with a greater emphasis on LEDs (see the review of Multi-year Program Plans for additional
detail on the draft decision).

Table 3: Planned Program Administrator Retail Lighting Goals

State CFL Units LED Units | Total Units Url_lli:ls,
CcT 1,934,787 74,683 2,009,470 1.5
DC 280,000 3,000 283,000 1.1
MA 5,297,669 257,508 5,555,177 2.2
NH 321,521 12,896 334,417 0.6
NY-LIPA 1,555,000 300,000 1,855,000 2.0
NY-NYSERDA 7,595,032 100,000 7,695,032 1.2
RI 885,300 16,000 901,300 2.2
VT 576,990 91,800 668,790 2.6
Region 18,446,299 855,887 19,302,186 1.5

Similarly, there was significant variation in the PAs’ proposed incentive levels (Figure 1)
for LEDs, standard CFLs, and specialty CFLs. On a region wide basis the average planned
incentives for LEDs is $14.88. For CFLs the average planned incentive is $0.94 for standard
CFLs and $4.11 for specialty CFLs. Note that the actual PA average incentive amounts paid
typically tend to be lower than PAs’ planning assumptions.
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Figure 1: Planned 2013 Program Administrator Retail Lighting Incentive Levels
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Multi-year Program Plans

Multi-year program plans were reviewed for Massachusetts, Rhode Island, and Connecticut
for any additional information to inform the RLS analysis. For both Massachusetts (2013-
2015) and Rhode Island (2012-2014), the level of activity shown in their plan generally aligns
with RLS projections, but more weighted to CFLs than proposed in this RLS update. It is
important to note that these plans were written in 2011-2012 while it was still unclear as to
how quickly LEDs would become a viable technology for programs. We have since confirmed
with both Massachusetts and Rhode Island PAs that they intend to shift their promotions
much more towards LEDs than is indicated by their Three Year Plans.

The proposed Connecticut Energy Plan continues to be reviewed and has not yet been ap-
proved. As a possible harbinger of things to come, the Connecticut Department of Energy
and Environmental Protection (DEEP) released its draft decision on the Companies’ Three-
year Plan (2013-2015) on August 23, 2013. The retail lighting program received considerable
scrutiny and comment from DEEP staff and it explicitly notes a greater interest by regula-
tors in promoting LEDs. Key comments and Conditions of Approval included:

o Possible reduction in lighting program support starting in 2016 depending on the degree
of “market movement”. This would allow a re-allocation of budget to other measures

o Increased focus on LEDs, including higher 2013 program budget
o Cessation of program support for dimmable CFLs

» Increased need for customer marketing and education to target customer segments
that have not been installing efficient lighting
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» Request that Companies propose an alternative to energy savings for the Efficient
Products program for the purpose of determining shareholder incentive payments

All state plans will continue to be reviewed closely for their implications in the Residential
Lighting Strategy analysis, but at present point to the need for an aggressive shift towards
LEDs and continued creativity to achieve savings from residential lighting. As the market

grows more complex, the need for efficiency programs to transform the market continues
to be critical.
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RECENT AND PLANNED PROGRAM EVALUATION AND MARKET
RESEARCH ACTIVITY

Regional PAs continue to devote significant resources to the evaluation of their retail light-
ing programs. Several studies have been completed in the past year and several key studies
are ongoing. Of particular note is a multi-state hours of use (HOU) study that will be com-
pleted early 2014. The results of this study will inform gross savings estimates in several
Northeast Mid-Atlantic states. We have summarized recently completed as well as planned
program evaluation and market research studies that impact this reports recommendations
and analysis.

Socket Saturation Surveys

Since the completion of the 2012 RLS Update, socket saturation surveys were completed
in Massachusetts ¢, New Hampshire’, and New York (NYSERDA)®. The Massachusetts study is
noteworthy as CFL socket saturation has remained statistically unchanged over four years,
despite the success of the MA PAs in promoting the sale of approximately 20 million CFLs in
that time frame. The evaluation team concluded that’:

Based on the onsite analysis, the Team concludes that most households in Massachu-
setts use CFLs, even if some of them are dissatisfied with the products or are not
aware that they are using them. Despite high rates of penetration (i.e., households
using CFLs), the number of CFLs in use and the percentage of sockets in which they
are installed appears to have leveled over the past three years, and there is evidence
that recently purchased CFLs are largely being used to replace installed CFLs that
have burned out. Between 2009 and 2010, statistically significant gains were made in
increasing the number of specialty CFLs in homes, but this increase was not repeated
between 2010 and 2013. LEDs remain an emerging technology in Massachusetts, with
very few homes using any LEDs bulbs; most of the LED bulbs in use do not adhere to
the A-line profile and are installed in track lighting or under cabinets. When consider-
ing the most energy-efficient bulbs types—CFLs, LEDs, and fluorescent tubes—satura-
tion currently stands at around 40 percent. Most sockets in the state could still be
converted to CFLs and LEDs using bulb shapes and sizes already available—and often
program supported—at stores where consumers buy most light bulbs.

Similarly, CFL socket saturations in NYSERDA’s jurisdiction also appear to be stalled. While

6 Results of the Massachusetts Onsite Lighting Inventory. Final. Submitted to: Cape Light Compact, NSTAR, National Grid,
Unitil, Western Massachusetts Electric, and Energy Efficiency Advisory Council Consultants. NMR Group, Inc. July 7, 2013.
http://www.ma-eeac.org/Docs/8.1_EMV%20Page/2013/Residential%20Program%20Studies/Onsite%20Lighting%20Inventory%20
-%20Results%20Final%20Report%206-7-13.pdf

7 New Hampshire CORE Residential ENERGY STAR® Lighting Program. Impact and Process Evaluation Report. Prepared for
the New Hampshire Utilities. Prepared by DNV KEMA Energy and Sustainability. June 22, 2012 (http://www.puc.state.nh.us/
Electric/Monitoring%20and%20Evaluation%20Reports/NH-RESLFinal%20Delivered%2010252012.pdf)

8 Summary of Preliminary Findings from the Residential Lighting POS Program Evaluation Study. To: Victoria Engel- Fowles,
NYSERDA. From: Monica Nevius and David Barclay, NMR Group. July 23, 2013.

9 p 57. Results of the Massachusetts Onsite Lighting Inventory.2013 op. cit.
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these findings are still preliminary and are subject to revision, the initial analysis of the
onsite lighting inventory data found:

CFL socket saturation remained statistically unchanged between 2011 and 2013. CFL
socket saturation among Upstate households was 25 percent in 2013, the same as
in 20117

The 2012 RLS Update noted similar stalled socket saturations in Connecticut but not in Ver-
mont. The 2012 Update posited a number of reasons as to why saturations may have stalled.
Based on the most recent results from MA, CFLs replacing CFLs appears to be the single
largest contributing factor to observed stalled CFL saturations as noted in the highlighted
text above.

The small increases in socket saturation in Massachusetts and Connecticut may raise some
questions as to how best to use socket saturation as a metric of residential lighting program
performance. Conversely, system planners at the various regional and state level Indepen-
dent System Operators (ISO) may need to reconsider how they assign savings for efficient
residential lighting product. For example, ISO-New England assumes that once an efficient
measure is installed that it will not revert to its previous inefficient state and that all new
measure installations generate incremental increases in savings.

Hours of Use Surveys

While HOU estimates vary by state, several recent and ongoing HOU studies are working to
identify accurate HOU estimates. As mentioned, there is a considerable amount of atten-
tion being paid to the multi-state hours of use (HOU) study that will be completed early
2014 which will inform gross savings estimates in several Northeast Mid-Atlantic states,
however there have been several other studies looking at this issue.

New Hampshire Retail Lighting Evaluation: As part of a comprehensive process and impact
evaluation of its CORE Lighting Program, the New Hampshire utilities completed an HOU study
of 75 sites. Note that only program products, i.e., efficient lighting, was metered. The study
yielded an estimate of 719 hours of annual usage (2.0 hours per day), considerably below the
utilities’ previous planning assumption of 1,241 annual hours (3.4 hours per day).

DOE Residential Lighting Usage Estimation Study: In late 2012 DOE completed a study that
developed state-by-state estimates of per household residential lighting energy use''. The
study leveraged a large 2009-2010 California HOU study and a number of regional and state-
level lighting inventory studies. For the NEEP region, DOE’s contractor DNV KEMA estimated

10 P iv Summary of Preliminary Findings from the Residential Lighting POS Program Evaluation Study. To: Victoria Engel-
Fowles, NYSERDA. From: Monica Nevius and David Barclay, NMR Group. July 23, 2013.

11 Residential Lighting End-Use Consumption Study: Estimation Framework and Initial Estimates. Prepared for: Solid Sate
Lighting Program, Building Technologies Program, Office of Energy Efficiency and Renewable Energy. U.S. Department of
Energy. Prepared by DNV KEMA Energy and Sustainability and Pacific Northwest National Laboratory. December 2012.
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1.5-1.6 hours of use per day for all installed lighting and 1.9 hours for CFLs. This compares
to current retail lighting HOU planning values in the range of approximately 2.8 to 3.2 hours
per day for most PAs with the exception of New Hampshire (2.0 hours cited above) and EVT
which assumes 1.9 hours for CFLs and 3.4 hours for LEDs. The findings of this study, how-
ever, are pulled largely from a CA HOU analysis and may not be fully transferable to the
Northeast Mid-Atlantic region. As such, there are several geographically specific studies
that are ongoing and should help better determine the regional implications.

New England Regional Study: Program Administrators in New York (not including LIPA’s ser-
vice territory), Massachusetts, Connecticut, and Rhode Island are sponsoring a regional HOU
study. A total of 587 sites were metered. As of the end of July meter extraction was almost
complete. For this study all lighting, not just efficient lighting, was metered. This study also
included a New York City multifamily high rise sample. The program contractor NMR will
investigate the impact of building shading on lighting HOU in these buildings. Results should
be available in January 2014.

MA Low-Income Study: The Massachusetts PAs are completing a lighting HOU study of low
income residences. Preliminary results were being reviewed in late July and final results will
be available later in 2013.

DOE Mid-Atlantic Study: DNV KEMA, funded by the DOE, is currently completing a residen-
tial lighting hours of use (HOU) study in New York, New Jersey and Pennsylvania. Data are
currently being analyzed, and DNV KEMA continues to seek funding from others to integrate
additional data into the DOE analysis."

Overall, the range of findings points to a reliance on the ongoing geographically targeted
studies to determine what is an appropriate HOU estimate for this region.

Other Studies and Evaluations

In addition to the above cited studies, other lighting program evaluation and market re-
search studies have recently been completed or are on-going.

NYSERDA: NYSERDA is undertaking a comprehensive evaluation of its retail lighting program
efforts. This includes onsite home inventories with estimation of socket saturations noted
above, retailer and manufacturer interviews, net to gross estimation, store manager sur-
veys, and consumer surveys in NYSERDA and Comparison areas. A final report is expected in
January 2014.

Massachusetts Retail Lighting Evaluation: Several MA lighting studies were completed
in 20133

12 DOE op. cit..
13 http://www.ma-eeac.org/EMV.html
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o Lighting Early Impacts of EISA Final Report 6-12-13
» Residential Lighting Retailer Supplier Perspectives Final Report June 2013
« Residential Lighting Shelf Survey and Pricing Analysis Final Report 6-8-13

Massachusetts LED Bulb Dimmer Compatibility Pilot:'* While LEDs generally dim better
than their CFL counterparts, not all LEDs dim well, in large part due to lamp/dimmer com-
patibility issues. The Cape Light Compact (CLC) completed a limited (16 sites) Residential
Lighting Controls Initiative field study that entailed pre-and post-metering of homes that
had LEDs installed in dimming circuits with LED compatible dimmers installed. The field
work was supported by laboratory testing that measured the relationship between power
and illuminance and the dimming switch setting.

The impact findings were largely inconclusive as usable metered data could only be obtained
from eight of the 16 sites and the metered energy savings were not disaggregated between
the efficient lamp installation and the use of a dimmer. The CLC’s evaluation contractor
also fielded a short customer satisfaction and behavior survey. Key findings included:

» The majority of participants were satisfied with the new bulbs (14 of 16 participants)
and the new dimmer controls (8 of 12 participants) installed through the initiative.

o Half of the participants noted behavior changes due to installation of the new
bulbs, most notably that they used the dimmer at a lower setting because the
lights are brighter.

o Feedback from interviews with the CLC manager and RISE staff substantiated that
this technology is challenging to implement as a program at this time. The CLC
manager noted the compatibility and logistics issues associated with implementa-
tion. RISE staff detailed the iterations necessary to achieve customer satisfaction
with lamp color, lamp appearance, dimmer switch mechanism, and flickering issues
resulting from certain product combinations.

Residential controls were also discussed at the 2013 Northeast Residential Lighting Work-
shop with many states around the region expressing potential interest in exploring this
topic further.”

Regulation: EISA and Residential Building Codes

On the regulatory front, PAs are now contending with the second year of EISA. On January
1, 2013 the domestic manufacture and foreign import of 75 watt equivalent general service
incandescent lamps was prohibited under EISA. Note that EISA is a manufacturing/import,
not sales, prohibition. As noted in previous RLS documents, industry has responded by pro-
ducing 28 -30 percent more efficient halogen incandescent lamps to meet the EISA wattage

14  Residential Lighting Controls Initiative Evaluation Final Report
15  http://neep.org/neep-events/annual-residential-lighting-workshop/2013-res-lighting-workshop
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limits. Further, evidence from both shelf and consumer surveys (such as the MA study: Light-
ing Early Impacts of EISA Final Report 6-12-13) shows that non-complying 100 watt incandes-
cents have remained in stock or on the shelf for nearly a year at some retailers. Several PAs
have incorporated this inventory lag into their baseline and savings assumptions; in some
cases by directly citing the original RLS study assumptions. The long-term implications of
EISA are discussed more fully in the conclusion section and in Appendix E.

On the building code front, all of the states included in this analysis have adopted the 2009
version of the International Energy Conservation Code (IECC 2009). This code requires that
50 percent of lighting in permanent fixtures be “high efficacy” when the dwelling is comply-
ing under the Code’s prescriptive requirements. However, these requirements do not apply
if the dwelling is complying under a performance approach such as REScheck. The definition
of high efficacy varies based on the lamp wattage, but is a minimum of 30 Im/watt.

Of potentially greater significance for PA program efforts, particularly their residential new
construction (RNC) activities, is the projected impact of IECC 2012. This code requires that
all low rise residential dwellings, regardless of the compliance approach chosen, must have
75 percent of lamps in permanent fixtures or 75 percent of fixtures be high efficacy. Given
the contribution of lighting to overall RNC electric savings, this code requirement, once in
effect and assuming proper enforcement, could have a large effect on future RNC program
electric savings. Currently, Massachusetts and Rhode Island have adopted IECC 2012, though
it is now concurrent with IECC 2009 until next July in Massachusetts.
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RESIDENTIAL LIGHTING LANDSCAPE CHANGES

The Residential Lighting landscape is rapidly evolving; in addition to the advanced in LED
technology, there are also new specifications, new products, and new partners to move the
efficiency of residential lighting forward. We summarized and analyzed the most relevant
new information that impacts that residential lighting landscape and helped influence the
projections for the Northeast Mid-Atlantic.

Lamp Specifications
ENERGY STAR Lamps Specification Version 1.0

In August 2013, EPA released the final version of a new technology-neutral ENERGY STAR
Lamps Specification Version 1.0." The new specification will replace and merge the cur-
rent Compact Fluorescent Lamps (V4.3) and Integral LED Lamp (V1.4) specifications. The
new specification also creates new requirements for GU-24 base lamps. The final version
specifies an effective date of 9/30/2014. Key changes/updates to the specification include:

» The new specification is largely technology neutral and requires the same efficacy
levels for both LED and CFL lamps. These new efficacy levels represent nominal in-
creases from those required in the previous ENERGY STAR LED and CFL specifications.

» The new specification increases the minimum rated life of CFLs to 10,000 hours for
all CFL lamps types. The minimum rated life of LED remains the same as with the
previous specification: 15,000 hours for decorative lamps and 25,000 hours for all
other lamps.

» The new specification provides requirements for LED dimming and flicker.

California Quality LED Lamp Specification

In December, 2012 the California Energy Commission (CEC) published the Voluntary Cali-
fornia Quality LED Lamp Specification'. While the California specification retains several
ENERGY STAR requirements, there are key differences in requirements for color rendering
and color temperature. The California specification requires >90 CRI and allows only 2,700K
and 3,000K color temperature lamps. To coincide with the specification, the California Pub-
lic Utilities Commission (CPUC) directed the state’s largest utilities to “design a transition
period of less than one year, in consultation with the CEC and Commission staff, after which
they shall only offer incentives to LED bulbs that meet the California quality specification.”
According to this directive, California utilities may only offer incentives for lamps that meet
the California Quality specification beginning in 2014. As of the writing of this report, there
are two A-lamps available that qualify for the specification and questions as to whether the
CA spec may be reconsidered.

16  https://www.energystar.gov/products/specs/lamps_specification_version_1_0_pd
17  http://www.energy.ca.gov/2012publications/CEC-400-2012-016/CEC-400-2012-016-SF.pdf
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CEE Initiative: Advanced Lighting

In response to their member requests for a specification with higher performance require-
ments than the new ENERGY STAR Lamp Specification, The Consortium for Energy Efficiency
(CEE) has begun work on a new Advanced Lighting Specification.’® This new specification
is under development but will initially apply only to lamps. It is not intended to replace
the ENERGY STAR Lamps specification, but rather set higher performing criteria that can be
used to identify lamp products that meet a higher level of performance. While the advanced
performance metrics are yet to be finalized, the Advanced Lighting Specification may in-
clude higher efficacy requirements than ENERGY STAR. If so, energy efficiency programs
may be able to realize higher energy savings by promoting products that meet the CEE Ad-
vanced Lighting Specification.

Product Developments and Trends
New Products

The residential lighting market continues to see many new LED products. Some of these are
of high enough quality to replace incandescent lamps with little or no discernible differ-
ence, while others fall short on certain performance metrics such as lumen output, temper-
ature, and color rendering. In addition to an evolution in performance characteristics, LED
lamps continue to make inroads into new product categories. The following is a summary of
some of the key product developments:

» 100 watt equivalent LED bulbs have finally entered the marketplace. As of October
2013, the LED Lighting Facts database currently lists fourteen different omnidirec-
tional A-lamps with light output over 1600 lumens.' Furthermore, Philips (March),
Feit Electric (July), GE (August), and Switch (October) have achieved ENERGY STAR
qualification for their 100 watt equivalent LED bulbs. Notably, Switch’s product
produces 1755 lumens at only 20 watts.?°

o The number of 75 watt equivalent ENERGY STAR LED bulbs is also increasing from
the last RLS update. As of October 2013, there are 21 different omnidirectional
A-lamps listed in the Lighting Facts database, and 13 that have achieved ENERGY
STAR qualification.

» Both TCP, Inc. and SWITCH Lighting have recently released 3-way compatible LED
A-Lamps, though neither has yet attained ENERGY STAR qualification.

* Recently, the first GU-24 base LED light engine appeared on ENERGY STAR’s Certified
Components Database (CSD)?'. The product, from MaxLite, will make it easier and
quicker to certify ENERGY STAR LED fixtures since many fixtures use the GU-24 base.

18 Information on the CEE Advanced Lighting Specification is available online to CEE Members in the CEE Member Forum
19 http://www.lightingfacts.com/download/products/all

20 http://downloads.energystar.gov/bi/qplist/Lamps_Qualified_Product_List.xls

21 The Certified Subcomponent Database (CSD) supports qualification of ENERGY STAR Luminaires by providing certified
performance data for lighting subcomponents. The CSD is available online at:
http://downloads.energystar.gov/bi/qplist/certified_subcomponent_database.xls?da0f-3cdb
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* New decorative LED lamps continue to offer aesthetic improvements to more
closely mimic the filaments of the incandescent lamps they are intended to
replace. This will allow for greater penetration of efficient lighting in applica-
tions where lamp aesthetics are important, such as chandeliers and decorative
wall sconces.

* Many companies are debuting products with networking and wireless control
features. The Philips Hue, with its smartphone-enabled color tuning, may be the
most prominent.

LED Lamp Color

The trend in LED replacement lamps continues to be warm color temperature (2700k -
3000k). This is important as customers looking to replace their incandescent lamps expect
a similar color of light. Figure 2 shows that most lamps in the Lighting Facts Database fall
into the 2700k - 3000k range.

Figure 2: Distribution of LED Replacement Lamps across CCT Bins, by Lamp Type??
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As Figure 3 shows, the majority of LED replacement lamps have a CRI between 80 and 90,
above the minimum 80 CRI required by ENERGY STAR. Residential consumers in particular
are accustomed to high CRI sources, as incandescent lamps (with 100 CRI) are still the pre-
dominant lamps.

22  Energy Solutions. May 2013. LED Replacement Lamps - Response to California Energy Commission 2013 Pre-Rulemaking
Appliance Efficiency Invitation to Participate. pp 15 http://www.energy.ca.gov/appliances/2013rulemaking/documents/re-
sponses/Lighting_12-AAER-2B/California_lOUs_Response_to_the_Invitation_to_Participate_for_LED_Lamps.pdf

Schedule TW-2

RESIDENTIAL LIGHTING STRATEGY UPDATE 2013-2014

26


http://www.energy.ca.gov/appliances/2013rulemaking/documents/responses/Lighting_12-AAER-2B/California_IOUs_Response_to_the_Invitation_to_Participate_for_LED_Lamps.pdf
http://www.energy.ca.gov/appliances/2013rulemaking/documents/responses/Lighting_12-AAER-2B/California_IOUs_Response_to_the_Invitation_to_Participate_for_LED_Lamps.pdf

Figure 3: Distribution of Replacement Lamps across CRI Bins, by Lamp Type?
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LED Efficacy Trends

The efficacy of LED lamps varies widely, depending both on the LED package itself as well as
the lamp design. Despite that range, average efficacy continues to rise, while the efficacy
of premium products continues to track, and in some cases outpace, the most optimistic
forecasts. Many LED products already exceed the efficacy of the best CFLs. Figure 4 plots
the range of efficacies for products listed in the Lighting Facts Database, by the date that
they were added. Though the listed products include those for both residential as well as
commercial applications, the general upward trend is indicative of the rising efficacy of
residential lamps and luminaires.

Figure 4: Lighting Facts Efficacy Gains, All Products?
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23 Ibid. pp19
24  http://appsi.eere.energy.gov/buildings/publications/pdfs/ssl/royer_lightingfactscaliper_lightfair2013.pdf

Schedule TW-2
RESIDENTIAL LIGHTING STRATEGY UPDATE 2013-2014
27


http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/royer_lightingfactscaliper_lightfair2013.pdf

LED Lamp Pricing Trends

LED lamp prices are falling quickly due to improvements in luminous efficacy, increased
production efficiency, and lower material costs. Figure 5 below shows the total cost per
kilolumen, measured and projected, for white LED lamps. This forecast comes from the
U.S. DOE’s Solid State Lighting Research and Development Multi-Year Program Plan (MYPP),
an annual publication which forecasts the rate of LED cost decline over time. Figure 6
suggests that if the price of LED replacement lamps continue to track closely to the MYPP
forecast, LED lamps could become less expensive than some types of CFLs as soon as 2015.
In fact, several new LED lamps have been recently introduced with price points approach-
ing $10-15.25,%¢

Figure 5: A19 Replacement Lamp Price Projection (60W Equivalent)?

£1,000
0 Cool-Yyhite
CVWarm-NVrie
E

| "\e
1 g
s 3100
&
I\
-1 H
E
3
€
; B MYPP Target
2
(=%
£ s
=
2
(=]
= Compact Flusrescent Lamp (800 Im, 13W)

g1 T T T 1
2005 2010 2015 2 2025

While the price of LED replacement lamps has dropped considerably over the past few
years, they remain significantly higher than alternative light sources as shown in Table 4.

25 http://ledsmagazine.com/news/10/3/9

26 http://www.technologyreview.com/view/512236/once-pricey-led-bulbs-to-dip-under-10/

27 DOE. April 2013. Solid-State Lighting Research and Development Multi-Year Program Plan. http://appsi.eere.energy.
gov/buildings/publications/pdfs/ssl/ssl_mypp2013_web.pdf
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Table 4: Comparison of Typical Market Prices for Various Light Sources?®

Lighting Source

Price ($/klm)

Halogen Lamp (A19, 43W; 750 lumens)

$2.5

CFL (13W; 800 lumens)

S2

CFL (13W; 800 lumens dimmable)

$10

Fluorescent Lamp and Ballast System (F32T8)

$4

LED Lamp (A19, 12W; 800 lumens dimmable)

$19

CFL 6” Downlight (13W; T4; ~500 lumens)

$10

LED 6” Downlight (10.5W; 575 lumens)
OLED Panel

$50
$800

OLED Luminaire

$2,400

The pricing of LED A-type lamps has been reducing more rapidly compared to other LED re-
placement lamp types. A May 2013 statistical study by the California utilities found that the
price of some ENERGY STAR PAR, BR, and decorative LED replacement remains significantly

higher than many A-lamps.

Table 5 provides the overall results of the pricing study:

Table 5: May 2013 Price Comparison of LED Lamps?®

Shape | Mflumber | Mnimum | Marimum | Meanprce st o e
PAR 247 $10.17 $114.01 $53.61 2%
A 148 $5.97 $62.79 $23.03 4%
MR 49 $13.26 $49.51 $29.51 3%
BR 19 $24.97 $92.94 $49.08 11%
Candle 16 $8.97 $20.39 $13.35 6%
G 5 $14.26 $34.75 $29.30 14%

As Figure 6 shows, there are many factors that contribute to the price of A-Lamp LEDs, but the
September 2013 DOE SSL Research and Development Roadmap shows a significant decrease in
all costs leading up to 2020, and already a significant price drop from 2012 to 2013.

28 DOE. April 2013. Solid-State Lighting Research and Development Multi-Year Program Plan. http://appsi.eere.energy.
gov/buildings/publications/pdfs/ssl/ssl_mypp2013_web.pdf
29 http://www.energy.ca.gov/appliances/2013rulemaking/documents/responses/Lighting_12-AAER-2B/California_lOUs_Re-
sponse_to_the_Invitation_to_Participate_for_LED_Lamps.pdf
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Figure 6: Cost Breakdown Projections for a Typical A19 Replacement Lamp?*°
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LED Lamp Dimming

Dimming remains an important consideration for residential lighting both from the perspec-
tive of the additional energy savings it offers and the installed base it represents. Accord-
ing to the 2010 U.S. Lighting Market Characterization®', 12 percent of existing residential
sockets are controlled by dimmers. The DOE’s 2013 US Lighting Market Characterization
study found that about 12 percent of residential sockets are controlled by dimmers.?? As
with CFLs, the lack of compatibility between the existing installed base of dimmers and new
LED lamps is a significant challenge. Many existing dimmers were designed for very simple
incandescent lamps and may not work with the more complex, smaller, non-linear loads of
CFLs and LEDs. Further compounding this problem is that historically there has been wide
variation between dimmer manufacturers in the electrical or electronic dimming methodol-
ogy used by their dimmers.

To address this compatibility challenge, many manufacturers of LED lamps now provide a
list of compatible dimmers on their websites. The forthcoming ENERGY STAR Lamps Specifi-
cation V1.0 requires manufacturers to provide this list if a lamp is marketed as “dimmable.”
There is also a new standard called NEMA SSL-7A that will define compatibility requirements
between LED lamps and dimmers that use “phase-cut” dimming, the most prominent type
of dimming in residential applications. However, each of these methods to address the dim-

30 DOE SSL R&D Manufacturing Roadmap, September 2013, http://www1.eere.energy.gov/buildings/ssl/techroadmaps.
html

31  http://appsi.eere.energy.gov/buildings/publications/pdfs/ssl/2010-lmc-final-jan-2012.pdf

32 DOE 2010 US Lighting Market Characterization, January 2012 http://apps1.eere.energy.gov/buildings/publications/pdfs/
ssl/2010-lmc-final-jan-2012.pdf
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mer compatibility issue - dimmer compatibility lists and new compatibility standards - may
require the purchase and installation of a new dimmer for a consumer to be able to cor-
rectly dim a new LED lamp. This is an area that energy efficiency programs may be able to
address and was discussed at length in the 2013 Northeast Residential Lighting Workshop.3?

ENERGY STAR Quality Assurance Testing

To ensure consumer confidence in the ENERGY STAR label and to protect the investment
of ENERGY STAR manufacturing partners, EPA requires all ENERGY STAR products to un-
dergo 3rd Party Testing and Verification. This requirement includes product testing in an
EPA-recognized laboratory that meets international standards for quality and competency,
review of the product by an EPA-recognized certification body to determine ENERGY STAR
eligibility, and ongoing testing to ensure that products continue delivering superior energy
efficiency and performance.

CFL Testing: The most recent testing results indicate that the quality and performance
of CFL products continues to offer opportunities for improvement. In February, 2013 EPA
published new CFL product testing results** based on 118 products tested between August
1st, 2011 and July 31st, 2012. While every product passed the Efficacy and Power Factor
Tests, overall, 50 percent of models failed at least one other test, as required for ENERGY
STAR qualification. When combined with previous results, overall passing rate upon verifica-
tion has been 55 percent. EPA cautioned that these results should not be generalized. The
sample of models tested is not representative of ENERGY STAR shipments, nor is it perfectly
representative of the current list of ENERGY STAR qualified models. Figure 7 summarizes
the most recent test results.

Figure 7: Summary of ENERGY STAR CFL Batch 3 Verification Testing
140 Summawr Test Results: All Model Types
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33 http://neep.org/neep-events/annual-residential-lighting-workshop/2013-res-lighting-workshop

34 D&R International. February, 2013. ENERGY STAR® CFL Third Party Testing and Verification: Off-the-Shelf CFL Perfor-
mance, Trends, and Implications. http://www.energystar.gov/ia/partners/downloads/ENERGY_STAR_CFLs_Batch_3_Report_
Public_Feb_2013.pdf?efad-5977
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As a complement to the latest report on testing results, EPA conducted a performance as-
sessment of the original equipment manufacturers (“OEMs”) that have participated in the
Third Party Testing and Verification Program from May 1, 2009 through March 31st, 2013.%
Key findings of the assessment include:

o The 334 tested products included in this assessment were manufactured by 30 dif-
ferent OEMs; 17 of these OEMs had five or more products tested. OEMs with five or
more products tested account for 93 percent of total tested products. Among these
OEMs, passing rates ranged from 15 percent to 90 percent.

* OEM pass rates as high as 90 percent indicate that effective quality control for
CFLs is achievable.

o EPAis taking targeted actions to help drive improved quality control in the pro-
duction of ENERGY STAR CFLs. They include individual notices to OEMs providing a
recap of their testing performance in the CFL Testing Program, greater oversight of
products associated with OEMs with high failure rates and heightened quality assur-
ance requirements for labelers using products from those sources, and increased
verification testing of products from OEMs with low compliance rates or that have
been significantly under-tested to date.

LED Testing: Third-party testing of LED products is currently in the product nomination
phase and actual testing of products has not yet begun. EPA expects the first cycle of veri-
fication for LED products to be complete sometime in 2014.

TopTen USA

TopTen USA, an organization that works to stimulate the market for super-efficient prod-
ucts, works to identify the top 10 efficient products in a category. Their categories range
from cars to televisions, and Northeast states such as Connecticut and Massachusetts work
with TopTen to get localized lists and ensure maximum savings. TopTen recently released its
ranking3¢ of the ten highest ranked LED PAR30 and PAR38 replacement lamps. These lamps
have been ranked based on efficiency, price, and performance. All lamps on the list are
ENERGY STAR qualified.

DOE Solid-State Lighting Initiative Update

The United States Department of Energy (DOE) continues to offer useful tools, reports, and
events to the Energy Efficiency Program industry to support solid state lighting adoption.

One key project the DOE leads in SSL is the L-Prize, which is currently offering a competition
for the L-Prize PAR38% that meets at least a 123 Im/watt requirement, amongst other strin-
gent metrics. After revising some requirements, DOE re-opened the L-Prize competition to

35 The ENERGY STAR® CFL Third Party Testing and Verification Program: Original Equipment Manufacturer Performance
Assessment. May, 2013. http://www.energystar.gov/ia/partners/downloads/ENERGY_STAR_CFLs_OEM_Performance_Assess-
ment_May_2013.pdf?fd39-6faa
36 http://www.toptenusa.org/TopTen-LED-Lighting
37 http://www.lightingprize.org/PAR38.stm
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PAR38 lamps. The requirements set a high bar, and thus far there are no products in the
Lighting Facts database that come close to meeting the proposed efficacy criteria. The first
L-Prize, for A-Lamps,3® was won by Philips in 2011 with a lamp that reached an efficacy level
of 94 Im/watt. DOE announced that the Philips L-Prize Entry A-lamp had completed 25,000
hours of testing in an elevated temperature environment. The average lumen maintenance
of the lamps remains over 100 percent. This astounding result indicates that well-designed
LED lamps may have lifetimes that far exceed 25,000 hours, the ENERGY STAR minimum.

The DOE also recently completed the 3rd and final phase of the Life-Cycle Impacts of LED
Lighting Products Study?*® which assesses the life-cycle impacts of LED lighting. From cradle-
to-grave, the study compares the energy use and environmental impact of LED, CFL, Halo-
gen, and Incandescent Lamps. The third phase of the study looked at whether potentially
toxic elements are present in concentrations that exceed regulatory thresholds for hazard-
ous waste. The study found all lamp types - Incandescent, Halogen, CFL, and LED - exceed
at least one California restriction, typically for copper, zinc, antimony, or nickel. The con-
centrations of elements in LED lamps were found to be comparable to concentrations in cell
phones and other types of electronic devices, furthering the impetus to recycle them. All
lamp types, including incandescent, halogen, CFL, and LED, should be recycled to ensure
compliance with environmental regulations.

Other recent and influential tools coming out of DOE include a new fact sheet on the Opti-
cal Safety of LEDs.“° In response to recent questions of whether LEDs are safe for eyes, DOE
created a new fact sheet that program staff can use to respond to questions that generally
concludes LEDs are not more hazardous for human eyes that other lighting technologies with
the same CCT. DOE also released their updated 2013 Multi-Year Program Plan (MYPP)*'.
The MYPP provides a roadmap for Solid-State Lighting and includes valuable information for
energy efficiency programs including predictions of efficacy and cost over time. As noted,
the cost and efficacy of LED continues to track, and in some cases beat, DOE’s forecasts.
Finally, the DOE leads a CALIPER product testing program which continues to prove a vital
resource for energy efficiency programs. Most recently CALIPER has focused primarily on
C&l lighting products such as LED troffers.

38 http://www.lightingprize.org/news_25000testing.stm

39 http://appsi.eere.energy.gov/buildings/publications/pdfs/ssl/lca_factsheet_apr2013.pdf
40 http://appsi.eere.energy.gov/buildings/publications/pdfs/ssl/opticalsafety_fact-sheet.pdf
41  http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_mypp2013_web.pdf
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UPDATED EFFICIENCY PROGRAM PROJECTIONS

The most important conclusion presented in the initial RLS and the 2012-2013 Update was
that substantial opportunities remain for PAs to continue pursuing residential lighting sav-
ings through their retail products programs and through other residential efficiency pro-
grams that promote efficient lighting. These opportunities include continued promotion
of both standard and specialty compact fluorescent lamps (CFLs) as well as a ramp-up of
support for light emitting diodes (LEDs), both standard (A-lamp form factor) and specialty
(reflector, decorative, 3-way, etc.) LEDs.#2 While this key conclusion and recommendation
remains unchanged, we have adjusted some of our assumptions and emphasis in this up-
date. The bottom line is that lighting will and should continue to be a major component of
all residential efficiency portfolios.

A high-level modeling analysis brings together all the latest information on CFL and LED
pricing and efficacy trends, net-to-gross evaluation findings, and expectations about the
number of bulbs that could move through efficiency programs. The intent of the exercise
is to understand the potential savings regional program administrators could realistically
achieve in the residential lighting sector, as well as the costs needed to acquire those sav-
ings, assuming moderately aggressive program activity.

The initial RLS forecasted regional savings potential peaking in 2012 and declining thereaf-
ter largely due to a reduced per-unit savings resulting from the EISA standards. The 2012 RLS
update estimated greater levels of overall savings potential, but again forecasted a peak in
2012 followed by a steady decline thereafter. This latest savings forecast, shown in Figure
8, marks a departure from that pattern of decline, instead showing steadily rising savings
followed by a long plateau at a consistently high level of annual savings potential.

Figure 8: Projected 1st Year Savings (GWh)
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42  Note that while dimmable CFLs are classified as a specialty lamp, dimmability is generally considered an inherent trait
of LEDs. Hence, dimmable A-Lamp LEDs are a standard, not a specialty, LED.
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The cumulative potential over the 2013-2022 time frame is almost 25 percent higher than
the previous RLS update, which was itself an increase above the original. This latest in-
crease is driven by several changes to key assumptions, including the following.

Lower price forecast for LEDs - Based on the Department of Energy’s Multi-Year Program
Plan (MYPP), the forecast tracks DOE’s price projections for 60W LED replacement lamps.
A discount factor is applied to account for the difference between premium products (as
measured in the MYPP) and those that are widely available on the market and encountered
by program administrators. This forecast is depicted in Figure 9.

Figure 9: Projected Cost of 60W Equivalent LED A Lamp
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Increased number of bulbs per household - This input changed in three significant ways:
o Greater number of overall efficient bulbs per household, especially 2017-2019
» Fewer CFLs in later years, including a near-complete transition away from CFLs in 2018
» Greater number of LEDs

These changes reflect a faster than previously anticipated transition to LEDs, which has
been enabled by the rapid decline in prices. The new assumptions about number of bulbs
per household are shown in Table 6.
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Table 6: Rate of In-Program bulbs (# per household, per year)
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | Total

?FaL”dard 1.80 |1.55 |0.95 0.55 |0.25 0.10 |0.10 |0.00 | 0.00 |0.00 | 5.30
g‘;ﬁdalw 0.60 |0.65 (0.35 |0.30 |0.25 |0.10 0.10 |0.00 |0.00 |0.00 |2.35
itE%”dard 0.05 |0.30 |[1.00 |1.35 |1.60 |1.90 1.80 |0.00 0.00 |0.00 |8.00
pPecialty 1010 1035 0.5 0.65 [0.80 |0.85 0.80 050 020 020 |5.00

Total 2,55 |2.85 |2.85 |2.85 290 |2.95 |2.80 |0.50 |0.20 |0.20 |20.65

Higher in-service rate for CFLs - The increase from 0.77 to 0.9 reflects recent evidence
that bulbs in storage do in fact get installed.

Higher NTG factors for LEDs in the near term - Given the rapid change in the lighting
industry due to the emergence of LEDs, and the role that efficiency programs are likely to
play in accelerating their adoption, substantial spillover is likely to occur in the near term.

As with the original RLS and the 2012 update, these lamp numbers are meant to reflect
a moderately aggressive level of program activity and may not reflect current or planned
program activity at the individual PA or state level. The net effects of the changes to our
assumptions are greater savings, both annual and lifetime, but also greater incentive spend-
ing, especially in the near term. The lower LED price forecast is not enough to offset the
much greater volume of LED bulbs relative to CFLs forecasted to move through programs.
This effect is depicted in Figure 10, which shows total incentive spending in 2015 more than
double that of 2013 and in Figure 11, which shows the volume and proportion of bulbs mov-
ing through programs.

Figure 10: Incentive Costs (Million $)
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Figure 11: Number of Bulbs per Year
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In contrast to the initial RLS and the 2012 update, this latest forecast finds costs to attain
residential lighting savings will decrease over time as measured on a per net kWh basis ($/
net kWh). This reflects a change in the assumption about the maximum incentive per bulb.
Previously the incentive was capped at $10. That cap has been removed to reflect the fact
that in reality many PAs offer incentives greater than $10 per bulb. The steady decline in PA
cost per net kWh is driven by the lower price forecast for LEDs. Figure 12 shows the forecast
of incentive costs per annual kWh, while Figure 13 shows the forecast of incentive costs per
lifetime kWh.

The lower, and steadily declining, costs per kWh reinforce the fact that efficient lighting
will continue to be an important and cost efficient resource in PAs’ residential portfolios.
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Figure 12: Incentive Amount per 1st Year kWh Savings
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Figure 13: Incentive Amount per Lifetime kWh Savings
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RECOMMENDATIONS: KEY STRATEGIES FOR SUCCESS OF THE RLS

Based on the research and analysis presented in this report, some of the original recom-
mendations from the RLS and 2012 RLS Update have been changed. We present three new
recommendations as well as continued support for 6 remaining recommendations.

New Recommendation #1

Recommendation: Accelerate use of ratepayer funds to support LED technology in near-
term due to rapidly dropping price and superior performance over CFL. PAs develop long-
term strategies to shift away from CFLs.

Replaces: Aggressively support CFLs through retail products, income eligible, exist-
ing homes, and new construction programs to maintain residential lighting savings
levels AND Ramp up promotion of ENERGY STAR LEDs as products improve, become
more available, and prices reduce.

Rationale: Because LEDs are rapidly offering a cost competitive superior product in
many applications, we recommend a dramatic shift towards their promotion. Table
7 shows the number of LED bulbs per household used in our analysis.

Details:

« NEEP and PAs closely monitor market to track ENERGY STAR qualified LED pricing
and availability and PAs set and adjust (as needed) appropriate LED incentive level

o Manufacturers seek ENERGY STAR certification for all eligible LED products

» Retailers provide preferential display of ENERGY STAR qualified products and as
CFL products fail, retailers expand CFL recycling efforts

e Manufacturers and PAs communicate and work with builders, electricians and
electrical supply houses on how best to use CFLs and LEDs to meet building en-
ergy code lighting efficiency requirements

» PAs identify and implement cost-effective LED direct install opportunities, e.g.,
high hours of use applications in income eligible, existing single family and
multi-family homes, and new construction programs; possibly supported by bulk
purchase efforts

« NEEP and PAs coordinate with DesignLights Consortium™, PA C&l programs, re-
tailers, and others on the promotion of residential and commercial LED Products

Table 7: Rate of In-Program LEDs (# per household, per year)

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | Total
Standard LED |0.05 |0.30 |1.00 |1.35 |1.60 |1.90 |[1.80 |0.00 |0.00 |0.00 |8.00
Specialty LED |0.10 |0.35 |0.55 |0.65 |0.80 |0.85 |0.80 |0.50 |0.20 |0.20 |5.00
LED Total .15 .65 1.55 |2.00 |2.40 |1.75 |2.60 | 0.50 |0.20 |0.20 |13.00

Schedule TW-2
RESIDENTIAL LIGHTING STRATEGY UPDATE 2013-2014
39



New Recommendation #2

Recommendation: Partner with manufacturers, retailers, and ENERGY STAR to improve
marketing, messaging, and education on key issues, including dimmer compatibility, using
the right lamp for the application, and the most efficient lamp choices.

Replaces: Deliver a clear and consistent message to consumers on efficient lighting choices
Rationale: As discussed in the report introduction, consumer education is a signifi-
cant barrier to success. Deeper, more collaborative, and more strategic marketing
and messaging is necessary to overcome this barrier.

Details:

« All parties work with national (LUMEN) and regional groups (NEEP) to develop
consistent consumer messages informed by ongoing market research to under-
stand how to build consumer acceptance of and satisfaction with high efficiency
lighting products

» PA messaging may need to be more targeted on driving consumers to efficient
product choices and/or value of ENERGY STAR label

o All parties leverage EISA standards and new FTC lamp labeling as an opportunity
to move consumers to efficient lighting choices

o PAs structure NCP submissions to include industry marketing/educational component

» PAs leverage on-going, planned and proposed industry market research and PA
EM&V efforts to inform “local content” of this messaging

New Recommendation #3

Recommendation: Leverage markdown and buy-down agreements to specifically promote
higher quality, lower cost LED lamps to reduce program incentive costs, product costs, and
increase consumer adoption.

Rationale: As the cost of some LEDs becomes competitive with CFLs with only a small
incentive, the need to spend large incentives on expensive products diminishes. If
there are lower cost products that still meet the required quality measures, then shift-
ing incentive dollars towards those products and promoting a higher volume of lower
cost products will help ensure LED adoption. Additionally, this may help shift down
the market prices, as demand for lower cost LEDs will grow and supply should follow.
Details:

» If PAs are concerned about promoting low-cost LED products, especially given
negative experiences of early promotion of inferior CFL products, we recom-
mend PAs only support products that are ENERGY STAR certified. The exist-
ing and new lamp specifications from ENERGY STAR both have substantially
increased requirements for 3rd party testing and lamp qualities in general. As
such, the risk of a low quality product is less currently with an ENERGY STAR LED
than it was historically with an ENERGY STAR CFL.
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» Additionally, PAs could set their own requirements beyond ENERGY STAR includ-
ing factors such as warranty (which for most LEDs at present is only 3 years
under ENERGY STAR). Many products offer longer warranties, and this is an ad-
ditional safeguard that could help ensure a better experience with the product.

« Another potential tactic could be to direct promotions to manufacturers with
a better track record of quality. If allowed by procurement processes, PAs can
limit promotions to a subset of manufacturers with whom they have had good
past experiences or better historical testing results.

Existing Recommendations to Remain:

Consider adoption of creative or alternative program and promotional approaches to maxi-
mize impact while minimizing potential free-ridership.

Details:

» PAs to work together and with other interested stakeholders to develop and
adopt consistent approaches to evaluate program impacts, such as through Re-
gional EM&V Forum protocol development.

» PAs seek up-front regulatory engagement/ approval as needed

o PAs target hard-to reach retailers and customer segments that are otherwise
unlikely to adopt efficient lighting products

o Examples of approaches include Market Lift and the Revenue Neutral Model to
assess free-ridership (see Appendix C for more information).

Support strong lighting efficiency requirements in building energy codes to help increase
efficient lighting in new construction.

Details:

 In anticipation of IECC 2012 75 percent efficient lighting requirement, NEEP and
PAs work with builders, lighting designers, code development officials and others
to educate them on best lighting choices in RNC. Supporting the adoption and
implementation of IECC 2012 will help the region move towards a goal of higher
socket saturation of efficient lighting.

PAs focus on promoting quality lighting products using ENERGY STAR as a key indicator of quality.
Details:
» PAs only support ENERGY STAR qualified LEDs and CFLs with incentives and marketing

o DOE CALIiPER and ENERGY STAR third-party testing efforts continue with active
NEEP and PA participation, where failed products are delisted

o PAs withdraw funding from delisted products quickly
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Develop and implement regional systems to track key product and market data to inform
program design, implementation, and evaluation.

Details:

« PAs and industry work through NEEP and others to promote methods to track and
share sales data

» Reduce the cost of evaluation and market analysis through regional approaches
(e.g., EM&V Forum) to collect commonly needed data (e.g., product availability
and price, socket saturation rates, customer knowledge and satisfaction with
high efficiency lighting products)

o Investigate third-party efforts to track market activity; e.g. Consortium for Re-
tail Energy Efficiency Data or CREED initiative (see Appendix D), which NEEP and
several Northeast programs have joined.

» Collaborative retailer efforts such as the Retail Action Council convened by the
EPA/ENERGY STAR may help coordinate data sharing efforts.

Continue to engage regulatory bodies early to reinforce need for continued and aggressive
PA engagement in the residential lighting market and to limit regulatory uncertainty.

Details:

« All parties reinforce message that Phase 1 EISA standards will not diminish the need
for continued residential lighting market intervention: CFLs will not be the baseline

 Incorporate elements of this RLS Update into PAs’ 2014 Plan submissions and
public input processes to encouraging adoption of long-term market transforma-
tion goals and general strategy

» Manufacturers and retailers convey their support of the RLS to regulators in let-
ters of support and public input hearings

« NEEP and PAs highlight large remaining savings potential in not only retail prod-
ucts program, but other PA residential programs

« NEEP and PAs clearly convey message that costs for lighting program savings will
increase and that this may affect overall program, sector and portfolio cost rates

« PAs and regulators limit regulatory uncertainty by emphasizing the need for pro-
gram flexibility and reaching agreements early on planning assumptions: net-to-
gross ratios, measure lifetimes, baseline wattages.

» Regulators consider and pursue as appropriate alternative cost-effectiveness ap-
proaches such as utility cost test (or energy and water test) and claiming gross
vs. net savings

Continue regional lighting engagement on an on-going basis.
Details:

o NEEP develops, with regional stakeholder input, RLS updates to provide to regu-

lators and other key stakeholders
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CONCLUSION

The 2013-2014 Update to the Northeast Residential Lighting Strategy has analyzed and pro-
jected a complex but savings-rich scenario for residential lighting. While great savings have
been realized, the lighting market has not been transformed and the region still has a long
way to go to reach the goal of 90 percent efficient lighting socket saturation. Efficiency
programs are key drivers to increase the adoption of efficient residential lighting products;
increased spending and focus on LED promotions are necessary to ensure efficiency goals
are met.

Note about EISA

In reading the RLS Update closely, one might notice the partial omission of an original
recommendations regarding working towards a strong 2020 EISA standard. This was not an
error, but rather a slight shift in how we are thinking about the lighting efficiency regula-
tions affecting general service lamps that were written into the Energy Independence and
Security Act of 2007 (EISA).* EISA includes three main phases; Phase | is currently being
implemented between 2012 and 2014 with efficiency levels described in Table 8. Phase Il
involves a DOE rulemaking process to establish new efficiency requirements to be effective
no sooner than 2020. That rulemaking is set to take place between 2014 and 2016 and con-
tains a backstop provision which is discussed later. A third phase of EISA lighting regulations
involves another DOE determination and rulemaking process to again revise the efficiency
levels. If DOE determines amended standards are appropriate, a rulemaking is to be com-
pleted by 2022 with an effective date no sooner than 2025.

Table 8: Impact of EISA 2007 Standard*

Traditional Lumen Ranges After the hélfl’;:;ﬂatclgl Sta|:1dard
Wattage Standard (Lm/Watt) Effective Date
100 watt 1490-2600 < 72 watts 20.7 January 1, 2012
75 watt 1050-1489 < 53 watts 19.8 January 1, 2013
60 watt 750-1049 < 43 watts 17.4 January 1, 2014
40 watt 310-749 < 29 watts 10.7 January 1, 2014

While Phase 1 of EISA is impacting the product mix available to consumers (and is discussed
in the program planning section), there will also be a Phase Il of EISA which will go into ef-
fect no sooner than 2020. In this process, DOE will assess the baseline lighting efficacy in
the US through a rulemaking process and will determine the appropriate baseline level to
set. Written into the Act is a 45 Im/watt efficacy backstop, which would become effective
only if DOE was not able to develop new standard levels that achieved at least as much en-
ergy as the 45 Im/watt across the board standard. There is clearly an opportunity to have

43  http://www.gpo.gov/fdsys/pkg/BILLS-110hréenr/pdf/BILLS-110hréenr.pdf, starting page 82
44  Energy Independence and Securities Act, 2007
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a higher baseline than what is specified in the backstop. When Phase Il of EISA goes into
effect in 2020, however, it won’t influence the success of the RLS in reaching 90 percent
efficiency socket saturation as that goal expires in 2020.

Even so, aggressive support of efficient products in the next 1-3 years will influence the
Phase Il rulemaking and could help raise the baseline for next generation general service
lighting. If we are able to secure a high efficacy baseline effective in 2020, that will repre-
sent a significant win for efficiency standards, energy savings and carbon emissions reduc-
tions. NEEP’s Appliance Standards Project will be actively engaging the Phase Il rulemaking
and offers regional stakeholders an opportunity to participate in this important rulemaking.

Next Steps

NEEP will continue to help organize the Northeast Mid-Atlantic region to push the high ef-
ficiency residential lighting market forward. NEEP intends to continue convening a Leader-
ship Advisory Committee and hosting regional conversations on the issues facing residential
lighting. We welcome additions to this effort and shared thoughts in this space. Addition-
ally, NEEP has developed an online Residential Lighting Resource Center which is a clearing-
house of relevant information and helpful tools.

Some of the continued topics of interest for 2014-2015 include consumer education, bet-
ter data for better planning and evaluation, residential controls, and achieving aggressive
savings goals given the challenging landscape ahead. Through continued partnerships with
regional efficiency programs, national experts, manufacturers, retailers, regulators, poli-
cymakers, and a strong partnership with ENERGY STAR, this region can continue to lead the
nation in efficiency success for residential lighting.
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APPENDIX A

2013 Northeast Residential Lighting Efficiency Program Elements
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of free LEDs

Market Lift implementation in mid-2013
For appliances and/or consumer electronics
Paid TopTen sponsor, not yet integrated into program offerings
Co-pay required, but no limit on number of LEDs unlike with other PA direct install efforts that limit number

5. NYSERDA Partners are required to provide educational material, such as print and outdoor media, in con-
junction with NYSERDA buy-downs
6. New Hampshire includes: Public Service of New Hampshire; Unitil; NH Electric Co-Op; Liberty Utilities (for-

merly National Grid NH)
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APPENDIX B

The Light Bulb Finder App

* — Light Bulb Finder

Q

The free mobile app for energy-efficient lighting

On-demand decision making tool for consumers at home and in stores

A BRIGHT IDEA

Switch easily from incandescent to energy
efficient lighting with the Light Bulb Finder
mobile app, available as a free download on
iOS and Android smartphones and tablets.

v' Enter information
about your current

¥ Get instant
recommendations for
energy-efficient bulbs
with equivalent light
quality, fit and style.

v’ See your savings
potential and

¥ Create shopping lists
for easy reference in
stores.

v Link to local efficiency
promotions.

NATIONAL AWARDS & ACCOLADES

EPA Winner
“Best QOverall App”

AppsErthe/

Sprint
Green ID Pack Environment

haHenge

IS
o
&
0{‘
o

9
OV app sfoﬂ“ew

AT&T Winner
Power Your Future

Featured By:

ABC, NBC, Fox News, USA Today, New York
Times, Consumer Reports, This Old House,
and others!

RESIDENTIAL LIGHTING STRATEGY UPDATE 2013-2014

bulb and fixture types.

environmental impact.

REGIONAL UTILITY PROGRAMS

Light Bulb Finder leverages the speed and
agility of mobile technology to provide
utility customers with updated, on-demand
information at home and in stores. In-app
messaging reinforces utility marketing
campaigns to drive participation in local
efficiency programs.

Offer the app to residents via mobile
devices, computers, and retailer tablet-
kiosks. Customize with local bulb databases
and discounts. Gather critical data on
consumer buying habits and product
preferences.

Spanish language is also available.

BENEFITS

e Provide utility customers with 24/7
accessibility to updated information.

* Cost-effectively drive proactive bulb
purchases and installs.

* Track and report users’ aggregate
financial, energy and environmental
impact.

MARKETING AND OUTREACH

Light Bulb Finder programs include turn-key
marketing collateral, public relations
support and educational tools for easy
integration into utility marketing and
outreach strategies.

info@ecohatchery.com
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APPENDIX C

The Revenue Neutral Sales Model:
A New Approach to Estimating Lighting Program Free-Ridership
Tami Buhr, Opinion Dynamics, Waltham, MA
Stan Mertz, Applied Proactive Technologies, Springfield, MA

ABSTRACT

Lighting programs are a key component of many utilities’ residential portfolios generating a
large portion of overall program savings. Despite the importance of these programs, lighting
program net-to-gross (NTG) estimates are plagued by uncertainty and can be highly conten-
tious as a result. Most lighting programs are implemented in an upstream method where
products are marked down at the point of purchase.

These programs are more challenging to evaluate because they lack participant data. Exist-
ing evaluation methods are expensive, questionable in terms of their validity, and produce
results that are unpredictable. In 2008, NTG ratios across several lighting programs ranged
from 0.19 to 9.17. It is widely acknowledged that such sizable differences are not due to
program design but rather the methods used to estimate NTG. In this paper, we present a
new and innovative method that uses existing data to estimate free ridership associated
with upstream lighting programs. The Revenue Neutral Sales Model is based on an under-
standing of retailer behavior that underlies their participation in utility lighting programs.

In this paper, we outline the challenges associated with the evaluation of upstream lighting
programs and weaknesses of current evaluation methods. We then discuss the theoretical
underpinnings of the Revenue Neutral Sales Model. With the theory explained, we provide
an example of the model in use in the evaluation of an actual lighting program. We finish
with a discussion of the additional information provided by the model that is lacking from
traditional lighting NTG methods including estimation of maximum free ridership by bulb
type, retailer type, and during special promotional periods.

Full report is available at: http://www.opiniondynamics.com/wp-content/uploads/2013/08/
The-Revenue-Neutral-Sales-Model-A-New-Approach-to-Estimating-Lighting-Program-Free-Rider-
ship1.pdf

For questions or more information, contact:

o Tami Buhr, Director of Survey Research at Opinion Dynamics -
tbuhr@opiniondynamics.com, 617-301-4654

» Stan Mertz, Director of Retail Operations at Applied Proactive Technologies -
stanm@appliedproactive.com, 413-731-6546
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APPENDIX D

The Consortium for Retail Energy Efficiency Data (CREED)

Consortium for Retail Energy Efficiency Data (CREED)

APEX

ANALYTICS ¢
CREED/LightTracker Initiative (LTI)

CREED is a consortium of program administrators, retailers, and manufacturers
working together to collect the necessary data to better understand lighting decision
making and purchase patterns.

The Need for CREED/LTI

In 2012, 138 energy efficiency program sponsors spent more than $450
million promoting energy efficient lighting." Lighting programs represent the
largest share of energy efficiency savings, yet face tremendous uncertainty due
to the phase-in of the 2007 Energy Independence and Security Act (EISA), as well
as emerging technologies such as EISA-compliant halogens and light emitting
diodes (LEDs). A more comprehensive understanding of lighting decision making
and purchase patterns will allow:

e Program administrators to design effective, forward-looking programs;

s Program evaluators to assess haseline efficiencies and behaviors;

o Retailers and manufacturers to assess how their sales patterns compare
to the market as a whole.

A Comprehensive Picture of the Long-Range Goals
By teaming with a number of third-party market research firms, LTI anticipates
being able to collect and aggregate the most comprehensive data ever available
for the lighting market. The data are collected at the Point-of-Sale (FOS), s0 as to
represent actual sales. The POS data are collected from the entire United States
and represent regions that have been aggressively promoting energy efficient
lighting for over a decade to regions that have no utility sponsored programs.
In addition, all of the major distribution channels are represented, including:
» Do-it-yourself “hig box” stores
¢ Major Discounters
Grocery and Drug Stores
Club Stores

Hardware Stores

TENERGY STAR Summary of Lighting Programs, St. Paul Conference, Oct. 2012
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Membership Benefits (February 1, 2013) L l g htTra c ke r

CREED/LTI will conduct monthly conference calls to discuss member issues and suggestions plus report on progress and
new initiatives. This is done with the intent to stimulate new and creative solutions, alliances and effective actions. A sum-
mary email will be sent to all members after the monthly conference calls. The CREED/LTI effort is a work in progress and it is
expected to grow over time in it’s ability to impact major retailers to be more co-operative in releasing pertinent sales data to
support efficiency programs. Members will be encouraged to participate in the process to the extent they wish to contribute,
but it is not mandatory to receive any other benefits.

CREED/LTI Member-Subscribers receive a number of benefits, including:

Full credit dollar for dollar of annual membership fees toward purchase of CREED/LTI retail lighting sales reports which
will be published as soon as the POS data is available.

Quarterly and Annual Reports. As soon as sufficient data is available from multiple sources LTI plans on producing
quarterly retail lighting sales reports that show total bulb sales broken down by bulb type, region, distribution channel,
and level of program activity. See example shown below. In addition, each member receives a custom report for their
own region broken out separately, allowing for comparison with other markets. Annual reports will highlight trends, plus
provide additional analyses into the data.

Sales Data. Members that wish to conduct their own analysis will also be able to access the aggregated POS sales
data made available to CREED/LTI. There will be additional costs for this access which will be determined by the cost
to obtain the data by CREED. Since this data will be shared by many members, it is expected to be cost effective and
moderately priced. To protect the confidentiality of those that provide the data, all sales will be aggregated up to the
distribution channel level and will satisfy agreements with retailers that prevent the release of what they consider
proprietary information.

Lighting Market Share by Bulb Type

=
Q
Q
x
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. o e
I Twister CFLs Subscrlptlon

Information

CFL sales
exceed national
by 15%

75%

50% -

25% 1

Percet of 100w Equivalent Bulb Sales

Q
X

Sponsor Service Territory us.

CFL Sales by Quarter

150,000

Q4 In-Store Promotions - :.iarge DIY/Hardware
— Grocery
112,500 — _ Discount
75,000 \///

37,500

0
Q1 Q2 Qa3 Q4

Schedule TW-2

RESIDENTIAL LIGHTING STRATEGY UPDATE 2013-2014

49



APPENDIX E

Information on the Impact of Phase | of EISA

LUM

Lighting Understanding More Efficient Nation search.__

What's happening with light bulbs?

Question:

I hear that stores are going to stop selling the old types of incandescent ight bulbs that |, my
parents and even my grandparents grew up with, What's happening?

Answer:

The Energy Independence and Security Act (EISA) of 2007, signed by Presiden lLe.JrL]-e W. Bush on
December 18, 2007, is a technology-neutral performance standard. It 1s not banning incandescent s and it

t forcing people to buy CFLs, but rather requiring the regular light bulbs use less energy. Benchmarks have
been set to create realistic and smooth changes

+ Beginning on January 1, 2012, ight bulbs as bright as a 100 watt traditional incandescent bulb can use no
more than 72 watts of electncity
« In January 2013, bulbs as bright as current 75-watt incandescents will not be able to use more than 53
watts
+ Starting January 1, 2014, the standard will apply to 60 watt bulbs, which will not be able to use more than
3 watts and 40 watt bulbs will not be able to use more than 29 watts, and
« Additional savings begin in 2020
The light bulb standard has spurred inncvation in lighting and given consumers more choices There
are now new options like halogen inca

descent bulbs and LEDs, in addition to CFLs. Manufacturers across the

country are producing light bulbs that meet the standard's requirements

More information from the LUMEN Coalition: http://lumennow.org/
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Leaders of the Pack: ACEEE’s Third National
Review of Exemplary Energy Efficiency Programs
Seth Nowak, Martin Kushler, Patti Witte, and Dan York

June 2013

Report Number U132

© American Council for an Energy-Efficient Economy
529 14t Street NW, Suite 600, Washington, DC 20045
Phone: (202) 507-4000  Twitter: @ACEEEDC
Facebook.com/myACEEE ¢ www.aceee.org

Schedule TW-3



Schedule TW-3



Contents
Acknowledgments

Executive Summary
Background
Major New Trends
Scope and Objectives
Solicitation of Program Nominations
Expert Panel Program Review and Selection
Results
Analysis of Nominations and Programs Recognized
Observations and Common Traits of Leading Programs
Conclusions
Roster of Award-Winning Programs
References

Appendix: Profiles of Exemplary and Honorable Mention Programs

ii

ii

10

11

17

19

Schedule TW-3



Acknowledgments

ACEEE thanks the following organizations for their funding support of this project: the Energy
Foundation, Kresge Foundation, National Grid, NStar, Southern California Edison, U.S.
Environmental Protection Agency, and U.S. Department of Energy.

ACEEE also thanks Jeff Schlegel of Jeff Schlegel and Associates, Ed Vine of Lawrence Berkeley
National Laboratory, and Doug Baston of North Atlantic Energy Advisors for serving on the
expert panel that reviewed program nominations and worked with the authors to select the
programs that are honored in this project. ACEEE also thanks all the program managers, staff
people, and other individuals associated with all the honored programs —administrators, field
staff, implementation contractors, corporate communications staff, and others — for their
valuable assistance in developing the program profiles.

Finally, the authors thank fellow ACEEE staff for their valuable contributions: Renee Nida for
editing and producing the final report; Charlie Herron for organizing and producing the
award certificates; and Eric Schwass for web publication.

ii

Schedule TW-3



Executive Summary

Energy efficiency programs serving electric and natural gas utility customers have grown and
matured since the 1970s when a few such programs were first created. They now are prevalent
across the United States. Most utility customers in all 50 states plus the District of Columbia are
served by energy efficiency programs, which typically provide a range of services, such as
technical assistance and financial incentives for a wide variety of energy efficiency
improvements.

To recognize and profile best program practices and outstanding energy efficiency programs,
the American Council for an Energy-Efficient Economy (ACEEE) initiated and completed its
tirst “national review of exemplary programs” in 2003. Following the success of this initial
review, ACEEE completed a second national review of exemplary programs in 2008. The key
objectives of these reviews were to provide profiles of leading programs as models for
emulation and to recognize the programs for their accomplishments.

In 2012, ACEEE initiated its third national review of exemplary programs in order to provide
an updated catalog of leading customer energy efficiency programs, which have continued to
evolve in response to sometimes dizzying numbers of changes in technologies, energy markets,
economic conditions, and policies. Overall such customer programs have grown rapidly over
the past ten years as state legislatures and/or regulatory commissions have enacted policies
seeking to achieve high energy savings and the associated economic and environmental
benefits that accrue from successful customer energy efficiency programs.

As in its earlier national exemplary program reviews, ACEEE solicited program nominations
from across the United States. ACEEE staff worked with an expert review panel to review and
select programs from the set of nominations as either “exemplary” or “honorable mention.”
ACEEE selected a total of 63 programs for recognition. As in its previous national reviews, the
programs span the wide spectrum of the types of programs serving different types of
customers and targeting different customer technologies and end-uses of energy, from
residential lighting programs to industrial process efficiency improvement programs. There
are a total of 23 program categories identified and used to classify programs in this third
national review. ACEEE received nominations from programs serving customers in a total of
36 states, up from the 23 states represented in the 2008 review. ACEEE also observed an
increase in the diversity of the types of organizations submitting proposals. The types of
organizations submitting nominations included federal power authorizes, municipal utilities,
investor-owned utilities, state agencies, regional energy efficiency organizations, third-party
program administrators, and rural electric cooperatives. ACEEE also saw a significant increase
in nominations from programs serving customers in Southeastern states, a region that
historically has not had as many programs in place.

ACEEE observed a number of common trends and characteristics among the programs
considered in this review. These include:

. Targeting market niches and customer sub-segments is an increasingly common
strategy.
. Program administrators are finding ways to reach previously underserved

customers with new programs and program approaches.
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. Programs have been growing larger.

. There are many “tried and true” approaches that continue to save energy cost-
effectively year after year.

. A clear trend among programs with the most staying power is the ability to adapt
and tune their core offerings to maintain and grow cost-effective energy savings.

. Simplifying processes to make participation simpler for customers is important to
increase the number of program participants.

. A related common trait is “one-stop shopping” and similar approaches.

. Financing has become widespread among exemplary programs, both electric and
gas, business and residential, new and mature, large and small.

. Relationship building is becoming more widely recognized as an important factor

for improving conversion rates (from energy assessment/audit to program
participant) and overall program participation.

. Programs are working to incorporate the latest energy-efficient technologies, such
as LEDs and other newly emphasized technologies.
. There is a continuing emphasis on statewide approaches and programs.

Energy efficiency programs for electric and natural gas utility customers are a proven means to
help customers reduce their energy costs. There are exemplary programs serving all types of
customers. Increasingly programs have emerged to address the unique needs and challenges
associated with various “hard-to-serve” customer segments, such as multifamily housing and
small business. Exemplary programs are incorporating innovative program designs and new
technologies to better serve customers. There also are exemplary programs that are based on
long-standing, proven approaches with little change from year to year.

ACEEF’s third national review of exemplary programs captures leading practices for customer
energy efficiency programs. Such programs continue to evolve, but what remains constant is
their commitment to helping customers save energy through improved energy efficiency. In so
doing these programs also provide important economic and environmental benefits.

iv
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LEADERS OF THE PACK

Background

Energy efficiency programs for electric and natural gas utility customers have existed since
the 1970s. Recognizing that programs had evolved and expanded over the years, in 2003
ACEEE seized the opportunity to review the state of the practice for successful programs.
The result was ACEEF's first national review of exemplary programs (York and Kushler
2003).

In 2008 ACEEE completed its second national review of exemplary energy efficiency
programs, Compendium of Champions: Chronicling Exemplary Energy Efficiency Programs from
Across the U.S. (York, Kushler, and Witte 2008). That report included profiles of 90 programs
selected as models for recognition and emulation for their success in helping customers
increase the energy efficiency of their homes, offices, businesses, and industries. Like the
first ACEEE review of exemplary programs in 2003, the profiles programs had been selected
from a large set of nominations received by ACEEE.

ACEEE also completed two follow-up efforts to the initial national review, one on natural
gas energy efficiency programs (Kushler, York, and Witte 2003) and one that focused on
low-income energy efficiency programs (Kushler, York, and Witte 2005).

All of these projects were very well received. The first two of the national reviews
encompassed a broad spectrum of program types, serving customers in all major categories
(low income, residential, commercial, and industrial). The resulting catalogs of programs
proved to be popular and useful references for program designers embarking on new
initiatives and managers of existing programs who wished to benchmark their efforts
against best practices. Program administrators and implementation contractors greatly
appreciated the public recognition for their successful efforts. Over the years, ACEEE has
continued to hear anecdotes about how the recognition and publicity resulting from
inclusion in the reviews of exemplary programs has helped to build support for the
program administrators, implementation contractors, and other organizations and
programs recognized —helping to ensure continued and increased funding and continued
and expanded services. To aid in this effort, ACEEE provided communication materials to
assist organizations in getting local media coverage of their awards and inclusion in the
Compendium of Champions report.

Approximately five years passed between the first national program reviews in 2003 and the
second in 2008. The reviewers and authors were struck by the degree to which new
programs had proliferated and existing ones had matured in that interval. Now five years
more have passed, and the large-scale economic, resource, and political trends influencing
utility-sector energy efficiency programs have shifted yet again. In recognition of these
changes, as well as the huge increase in new program efforts in states that heretofore have
not had efficiency programs, ACEEE initiated its third national review of exemplary
programs in the summer of 2012.

MAJOR NEW TRENDS
While neither the process nor the rationale for conducting ACEEE’s third national review of
energy efficiency programs has changed substantially, many of the programs themselves
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have undergone sea changes, and the environment and markets in which the programs
operate have altered substantially as well. None of those economic, resource, or political
trends mentioned above and cited in ACEEE’s second review have remained static, and
most have accelerated, reversed, or changed the landscape for energy efficiency programs
significantly. The exemplary programs featured in this compendium have many common
attributes. Some trends we observe among the leaders today are:

e Customer energy efficiency programs have continued to grow rapidly. Total U.S.
spending on utility-sector electric energy efficiency when the Compendium of
Champions report was published in early 2008 was about $2 billion. Today it is
approximately triple that, with combined state budgets nearing $6 billion annually
(Foster et al. 2012).

e The “Great Recession,” and Washington’s response to it, altered the landscape. It has
clearly had an impact on residential consumer willingness to participate in their
utility energy efficiency programs. The business case for commercial and industrial
sector efficiency programs was also affected to varying degrees. Many program
administrators reported that business customers were unwilling to invest in any
efficiency projects —even those with rapid paybacks —until there was some sense
that Washington lawmakers had a policy agreement on a tax and spending response
and also that a recovery was underway. At the state level, different states responded
differently. In some states, like Nevada, the downturn has resulted in large
curtailment of customer energy efficiency programs. In others, like Massachusetts,
Rhode Island and Connecticut, policymakers doubled down on their commitments
to expanded investments in energy efficiency.

e A potentially large wave of new electric power plant construction has not
materialized as expected. Instead of the forecasted 100 to 150 new coal-fired
generators that were thought to be needed to be constructed (or already in the
permitting process), a smaller total capacity of natural gas plants have been
permitted or built. Forces aligning against coal included higher plant construction
costs, higher environmental compliance costs under the Clean Air Act, lower natural
gas prices, and mounting evidence that energy efficiency has been —and continues to
be —deployed as a reliable utility-system level energy resource at a fraction of the
cost of building new supply-side generation capacity. There has been a great turn-
around in coal-fired electric generation capacity. What had been an overall capacity-
constrained situation has shifted dramatically in some cases to an over-capacity of
electric supply.

e Coal plant retirements, rather than new construction, are an emerging trend. Fossil
fuel market changes combined with environmental regulations have begun to factor
into the retirement of existing coal-fired electric power plants, placing as much as 40
gigawatts of generation capacity at risk of retirement (Elliott 2011). These plants are
predominantly located in the Ohio Valley, Upper Midwest, Mid-Atlantic, and
Southeast —areas that simultaneously are sharply increasing investment in energy
efficiency programs. Given new regulatory structures to provide incentives to large
energy-using customers to make the necessary investments, energy efficiency and
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combined heat and power could arguably replace the retiring coal generation
capacity at a lower cost, reducing customer rate impacts (Elliott 2011).

Energy efficiency remains a low cost resource. The cost differential that was
apparent at the time of ACEEE’s 2nd review between conventional fossil fuel plant
construction and energy efficiency in particular has persisted and in many cases
widened further. ACEEE research found that the cost of saved energy through
customer energy efficiency programs averages about $0.025 per kWh (Friedrich
2009). Conventional energy supply-side options typically cost between $0.07 and
$0.15 per kWh —about three times as much as energy efficiency resources (Lazard
Ltd. 2012).

Energy fuel costs that had risen dramatically continued to do so, with one major
exception: natural gas prices have dropped. Lower natural gas prices have put some
degree of pressure on natural gas efficiency programs to meet their benefit-cost tests
in many cases, with implications for natural gas energy efficiency program design
and budgets. How long and to what extent natural gas prices will remain at their
current relative lows is a matter of debate, as are the nature and extent of price
impacts and influence on energy efficiency programs. This applies less to electric
efficiency programs (Young et al. 2012); however, to the extent that efficiency lowers
the avoided costs of new combined-cycle natural gas electric generating plants, it
does apply to some degree.

There is renewed concern for global warming and increased interest in addressing it
through a variety of means. The impacts of Hurricane Sandy among other factors
have contributed to increases in consumer concern for taking meaningful action to
address climate change again. In 2008, global climate change was noted as an issue
that had moved from debate to action, with numerous states and regions taking
concrete steps to reduce greenhouse gas emissions through energy efficiency and
conservation. After waning in subsequent years, today there is again federal support
for action to address climate change, but such support is in the form of
administrative efforts through the executive branch rather than legislation. Regional
and state initiatives to reduce emissions are currently being implemented in the
Northeast (Regional Greenhouse Gas Initiative) and in California.

State energy efficiency resource standards (EERS) have grown rapidly and are now
in place in more than half the states. These standards set specific savings targets for
energy efficiency programs and utility-sector portfolios, and have dramatically
expanded program spending and the resulting energy savings (Nadel 2006; Sciortino
et al. 2011).

Energy efficiency baselines are increasing due to a variety of policies and market
developments. In addition to the fundamental and direct effects of EERS, leading to
larger and additional utility-sector energy efficiency programs and portfolios, there
are second-order effects emerging as savings mandates ramp up and the low-
hanging fruit of energy savings becomes scarcer. Increased activity on building
energy codes and federal appliance standards have directly raised baselines against
which energy savings from utility programs are measured. Federal lighting
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efficiency standards in particular have influenced programs. New technologies,
higher financial incentives, complementary state policies, and more extensive and
better-trained trade ally and contractor networks have all emerged as the efficiency
industry matures and evolves far beyond its former boundaries (York et al. 2013).

Scope and Objectives

Consistent with ACEEFE’s 1st and 2nd national reviews of exemplary programs, this 3rd
national review has two main objectives: (1) to provide information about leading energy
efficiency program designs and implementation practices that might help others improve
their programs or serve as models for new programs and initiatives for the jurisdictions just
now entering this space; and (2) to provide recognition and acknowledgement to those who
are doing an excellent job in their energy efficiency efforts.

Again in keeping with the first two national reviews, and given the increased role and
impacts of energy efficiency within energy resource portfolios, ACEEE believes that it is
especially critical and more valuable than ever for program planners, developers,
administrators, and implementers to have access to up-to-date, quality data and information
about leading program designs and results.

This 3rd national review includes as equally broad a range of program categories, customer
sectors, technologies, and end-uses as its predecessor projects. ACEEE leveraged its
organizational experience, professional contacts, and information networks across the utility
and public benefits field in order to attract candidate programs for nominations. The project
is intended to further the spread of successful program designs, ideas, and approaches to
new geographic locations, new market segments, and organizations that stand to improve
their effectiveness by employing them.

Solicitation of Program Nominations

ACEEE solicited nominations nationally. The kick-off for the nomination process occurred
in conjunction with the 2012 ACEEE Summer Study on Energy Efficiency in Buildings, a
biennial industry event that brings together program staff, allies, researchers, and energy
policymakers and regulators from across the United States and internationally, held in
August 2012. In addition to publicizing the call for nominations at the event, ACEEE also
publicized this call through its website and a series of mass e-mail blasts. ACEEE staff and
allies also used personal contacts and knowledge to encourage the submission of
nominations for the review.

Through the nomination process, ACEEE sought leading examples of energy efficiency
programs for all types of customers (residential, commercial, industrial, and agricultural)
and end-uses. The key qualifying criterion was that they had to be “utility-sector” energy
efficiency programs (i.e., funded by customers through utility rates, public benefits charges,
or other similar utility revenue mechanisms). The programs could be administered by
utilities, government agencies, or “third-party” independent administrators. Both electric
and natural gas programs were eligible. Programs recognized in ACEEE’s 2002-3 and 2007
reviews were also eligible for this 3rd national review. In those cases, program data and
results were required to be updated to reflect the latest information available.

4
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ACEEE did not solicit programs that were primarily ARRA-funded, programs outside of the
United States, or where the administrator was not either a utility or an independent entity
performing the function of an “efficiency utility.” These qualifications provide a pool of
energy efficiency programs that have relatively common or comparable regulatory
structures and customer funding streams, and also are susceptible to replication (not one-
time stimulus-funding), so that exemplary approaches may be promulgated and adapted.

Organizations could nominate a maximum of three energy efficiency programs. In cases in
which a contractor or other party independently nominated a program administered by a
utility or other program administrator, ACEEE verified with the program administrator that
they were aware of, concurred with, and supported the nomination.

ACEEE did not seek nominations for load management or demand response programs, with
one exception: “integrated” programs where broader energy efficiency measures and
savings are incorporated as an explicit priority in the program design in addition to load
management. It was required that the inclusion of integrated, significant energy efficiency
measures and savings, not just peak reduction, be well-documented.

The primary selection criteria for recognition by ACEEE were:

1. Direct Energy Savings: Demonstrated ability of the program to deliver significant
immediate and long-term kWh (and/or therm) savings from energy efficiency.

2. Market Impacts: Demonstrated ability of the program to produce desirable and
lasting improvements in the energy efficiency characteristics and performance of the
targeted market.

3. Cost Effectiveness: Demonstrated ability to yield significant energy savings and
related benefits relative to the costs of the program.

4. Customer Service and Satisfaction: High quality of services available and provided
to customers participating in programs.

5. Innovation: Incorporation of particularly innovative measures, program designs,
and/or implementation techniques that have achieved positive near-term results
and promise significant future impacts.

6. Transferability: Well-documented programs with characteristics amenable to
replicating the program design in other similar settings.

Additional factors that were regarded favorably by the program review panel included:
success in serving “hard to reach” target populations; success in achieving deep energy
savings by participants; and the ability to leverage significant customer investments in
energy efficiency. ACEEE specifically sought out programs from geographically under-
represented areas and from cooperative and public power utilities, and took into
consideration that what constitutes an exemplary program varies based on program size,
type of organization, state regulation, customer sectors and industry served, program
budgets, and other factors.
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To demonstrate achievement according to the various criteria, ACEEE announced that
nominated programs should have used good quality ex post evaluation and verification
methodologies to document savings impacts, market effects, and other results achieved by
the program. The review panel paid considerable attention to, and looked favorably on, the
provision of program evaluation reports for the nominated programs, and to their
awareness and knowledge of strong evaluation procedures.

Nominations could be submitted by program staff, utility staff, or anyone familiar with the
program enough to complete the online nomination forms. ACEEE only solicited
nominations within the United States and did not recognize nominations from other
countries as eligible.

Expert Panel Program Review and Selection

ACEEE convened an expert panel that consisted of three external industry experts (all three
of whom had served on the panels for both previous ACEEE exemplary programs reviews)
and ACEEE staff.

The review panel used a consensus process to select programs. ACEEE staff made final
decisions in cases where there were differences among the expert panel. While the panel
relied on as much objective data and descriptive material as possible, ultimately the
decisions were subjective, based on group discussion of available information and collective
judgments regarding each program.

The panel did not necessarily select programs for awards in all program categories received.
Rather, the objective of the panel’s choices was first and foremost to select those programs
which, in their opinion, merited recognition for their performance or innovation, and that
were excellent models for emulation and replication by others. Secondary objectives of the
expert panel were to assemble a set of programs that represented residential, commercial,
and industrial sectors and were diverse in other important attributes, such as type and size
of program administrator (from small rural electric co-ops to large investor-owned utilities),
and nature of the programs (community-based programs, market transformation programs,
and industry niche program were extended consideration along these lines).

Results

The response to ACEEE’s call for nominations was robust and included submissions from
leading programs large and small, electric and natural gas, in a broad array of program
categories, industries, and market segments. The overall quality of the nominations was
high, reflecting the depth of program experience that has developed over 25 years or more
in many cases. Those submitting nominations could also draw upon ACEEE’s previous
national exemplary program reviews for guidance as to the types of programs sought and
criteria for selection.

As in the preceding national reviews, ACEEE selected programs to be recognized with two

types of awards: Exemplary Programs and Honorable Mention Programs. These distinctions
were made by the expert review panel on a case-by-case basis. In many cases for which a
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program was given Honorable Mention, the program displayed innovation and
effectiveness at a level that held promise for the future, yet may have had an insufficient
track record of results upon which to fully evaluate its level of success. In these situations,
the expert panel may have considered the program to be notable and worth monitoring for
future results. For some other programs, there may have been program approaches, certain
techniques, or new ideas that merit highlighting, rather than the program considered as a
whole.

ANALYSIS OF NOMINATIONS AND PROGRAMS RECOGNIZED

One primary objective of this review is to give recognition and attention to programs that
have exemplary attributes and results. Another objective is to analyze the attributes of
programs selected as a group to identify a set of best practices criteria and proven design
features in the efficiency industry. The exemplary energy efficiency programs of today are
leaders in a greatly expanded industry, and it takes more to stay out in front of the pack:

e More states have energy efficiency resource standards in place now than five years
ago when ACEEE conducted the 2nd review, building a demand for programs that
collectively can reach such savings targets and still be cost-effective.

e Budgets and spending for customer/ratepayer-funded funding have approximately
tripled over the last five years.

e ACEEE received nominations from programs serving customers in a total of 36
states, up from 23 states represented in the 2008 review.

States and regions of the country that accounted for particularly large numbers of
nominations corresponded closely to where there are long records of utility and public
programs to support energy efficiency, larger budgets, and more programs overall. The
increase in the number of states with at least one nominated program suggests that more
customers across the United States are being served by quality energy efficiency programs
than five years ago. In particular, the Southeastern states served by the Tennessee Valley
Authority (portions of Alabama, Georgia, Kentucky, Mississippi, North Carolina, and
Virginia and the majority of Tennessee) account for seven states in which consumers have
greatly expanded energy efficiency programs available to them. TVA is not the only
organization expanding efficiency in the Southeast, as Duke Energy and others exceed their
prior accomplishments in participation, spending, programs, and energy savings.

In addition to wider geographic diversity in the nominations, there was continued diversity
in the types of organizations that fund, administer, and implement the nominated
programs. The types of organizations nominated for their programs include:

e Federal public utilities such as Bonneville Power Administration and Tennessee
Valley Authority

¢ Municipal public utilities

e Investor-owned utilities

e State agencies

e Regional market transformation organizations

e Third-party program implementers
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e Rural electric cooperatives

OBSERVATIONS AND COMMON TRAITS OF LEADING PROGRAMS

In reviewing the set of exemplary programs, we observed a number of common trends and
characteristics among similar and related programs. Some of these successfully address
challenges or capture energy efficiency opportunities that had previously eluded cost-
effective program designs. Some are staking out new energy savings opportunities by
promoting efficient technologies or finding ways to reach the harder-to-reach customer
segments. All of them demonstrate how strategies being employed in the field can inform
the enhanced design and operation of programs with comparable objectives in similar
economic and regulatory environments.

Features and trends in the programs recognized in 2013 include the following;:

e Targeting market niches and customer sub-segments is an increasingly common
strategy. Program implementers have clearly become more sophisticated and
experienced in identifying and targeting finely-tailored offerings to market sub-
segments. Such targeting and more focused marketing enhances program design,
can increases participation, and can improve the effectiveness of program
communications. This is the case at the program level, such as is the case with
CenterPoint Energy Foodservice Program and the Public Service Electric and Gas
(PSE&G) Hospital Efficiency Program, as well as within programs such as small
business programs.

e DProgram administrators are finding ways to reach previously underserved
customers with new programs and program approaches. Sometimes this is made
possible first by improving cost-effectiveness: streamlining program delivery; cost-
cutting; and even in one case eliminating the customer co-payment that had been too
low to justify. In short, program cost-effectiveness is a pathway to greater
participation and, in absolute terms, higher energy savings.

e Programs have been growing larger. Many of the exemplary programs have been
increasing spending substantially, some consistently —and others exponentially —
over the last three reported program years as they seek to reach more customers and
achieve higher savings.

e There are many “tried and true” approaches that continue to save energy cost-
effectively year after year. Some of the larger programs have been running for two
decades or longer, demonstrating that one of the findings from the second national
review of exemplary programs continues to be the case today: program managers,
administrators, and implementers have found models and structures that work to
reliably generate savings. This category of programs is particularly important,
because new program planners and managers can have the assurance that by
replicating the models in this portfolio they will have a high likelihood of early and
sustained success
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A clear trend among programs with the most staying power is the ability to adapt
and tune their core offerings to maintain and grow cost-effective energy savings.
Tactical shifts have involved revising incentive levels, re-focusing on energy
efficiency technologies to harvest the most savings (in absolute terms) or to
anticipate areas for capturing marginal increases in energy savings, adding new or
additional communication tools, or partnering with outside organizations for
customer education and marketing.

Simplifying processes to make participation simpler for customers is important to
increase the number of program participants. Examples include dropping the
requirement for an energy assessment, automating the enrollment and other
processes, and providing designated account representatives with expertise in the
areas needed by the customer.

A related common trait is “one-stop shopping” and similar approaches. The
customer-facing elements of the program are more comprehensive so that
participants” experience is less confusing and complicated. Often the program will
provide a single point of contact —they conduct (or hire a contractor to conduct) an
on-site energy assessment, present the customer with a menu of efficiency measures,
offer financing, and hire prequalified implementation contractors.

Financing has become widespread among exemplary programs, both electric and
gas, business and residential, new and mature, large and small. Programs are
partnering with banks, nonprofit organizations, and state government lending
institutions. Usually interest rates are offered at below-market rates or “bought
down” by the program or utility / program administrator, and frequently the loans
are interest-free or at zero percent interest rates. Addressing or eliminating the
upfront cost barrier to energy efficiency upgrades is not the only benefit, as
programs often structure loan terms and amounts to ensure that the customer has
positive cash flow (i.e., the monthly dollar savings exceed the loan payments) as
well. Therefore, rather than removing an impediment only, they are designed to
provide a positive incentive. Financing is not a panacea; its availability does not
replace, but rather supplements, program incentives.!

Relationship building is becoming more widely recognized as an important factor
for improving conversion rates (from energy assessment/audit to program
participant) and overall program participation. This trend is observed in a variety of

1 There are also an increasing variety of approaches and varying degrees of involvement by the program
administrators in project financing. Some programs stop at promoting the availability of loans for projects via
their lending partners; others provide low-cost, fixed rate, long-term loans to participants. Two exemplary
programs in this report are statewide on-bill financing (OBF) or on-bill repayment/recovery programs. These
serve participants in the other energy efficiency programs offered by the utilities and state agencies, enabling
more and larger projects to be done by a greater number of customers, and expanding energy savings across the
efficiency portfolio.

Schedule TW-3



LEADERS OF THE PACK © ACEEE

ways, often in the form of careful selection of the people who represent the program
to customers and potential participants. They need to be trusted information sources
and/or experts in the eyes of the customer. Who is that “messenger” varies by sector
and industry. Often programs use their account managers to represent offerings to
larger and more sophisticated customers, where intimate knowledge of that client’s
business objectives and constraints is critical to structuring an efficiency offer. With
smaller customers, training contractors or trade allies in energy-efficient technologies
play a role. Other programs do outreach through and with professional, trade, or
community organizations; others emphasize the importance of hiring energy
auditors that have direct sales experience for enhancing conversation rates.

e Programs are working to incorporate the latest energy-efficient technologies, such as
light-emitting diodes (LEDs) and other newly emphasized technologies. While this
has been a foundational part of energy efficiency programs all along, there is a trend
toward higher tiers of efficiency and to promote the adoption of new classes of
technology. In this review, we assigned four programs to a “market transformation”
category to highlight that aspect.

e There is a continuing emphasis on statewide approaches and programs. Often all the
investor-owned utilities in a state may provide parallel programs, each in their own
service territories. Utilities in the states of California, Connecticut, and
Massachusetts offer many programs based on a common program platform of
services. This provides advantages with branding and messaging, as well as offering
consistency to suppliers and contractors across larger market areas.

Conclusions

Energy efficiency programs for electric and natural gas utility customers are a proven means
to help customers reduce their energy costs. The savings achieved through such programs
constitute a significant, low-cost energy resource for helping utilities meet system energy
needs. These programs also provide important environmental and economic benefits.

Today’s leading energy efficiency programs embody over three decades of experience of
utilities and related organizations working with customers to improve the energy efficiency
of their homes, businesses, institutions, and factories. In this review of leading energy
efficiency programs, we found that a common, prominent feature is that they are focused on
meeting customer needs. By better understanding customer barriers, motivations, and
behavior, programs have evolved to be more and more “customer friendly.”

There are exemplary programs serving all types of customers. Increasingly programs have
emerged to address the unique needs and challenges associated with various “hard-to-
serve” customer segments, such as multifamily housing and small business. There also is
diversity in the types of organizations administering and providing customer energy
efficiency programs, including investor-owned utilities, publicly owned utilities, nonprofit
organizations, government agencies, and contractors. The size of such organizations varies
widely from small municipal utilities to large utilities serving millions of customers. We
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found exemplary programs being administered and provided by a wide variety of
organizations.

Exemplary programs are incorporating innovative program designs and new technologies
to better serve customers. There also are exemplary programs that are based on long-
standing, proven approaches with little change from year to year.

The programs selected and profiled in this report comprise another “compendium of
champions,” as were ACEEE’s earlier reports in this series. There are examples of leading
programs that are well worth examination and emulation by other interested organizations
and program staff. A strength of the energy efficiency program industry is an openness and
willingness to share experiences and learn from others. This third national review of
exemplary programs captures leading practices for customer energy efficiency programs.
Such programs continue to evolve, but what remains constant is their commitment to
helping customers save energy through improved energy efficiency. The continued success
of these programs is a testament to the skills, creativity, and hard work of an ever-growing
number of energy efficiency program professionals.

Roster of Award-Winning Programs

SMALL BUSINESS

Exemplary

One-Stop Efficiency Shop® —Minnesota Center for Energy and Environment and Xcel
Energy

Small Business Energy Advantage (SBEA) —The United [lluminating Company and
Connecticut Light and Power in partnership with The Connecticut Energy Efficiency
Fund

Small Business Program — National Grid

Honorable Mention

Main Street Program — NSTAR Electric & Gas

BUSINESS NATURAL GAS

Exemplary

CenterPoint Energy Custom Rebate Program — CenterPoint Energy

Vermont Gas Systems Commercial Retrofit Program — Vermont Gas Systems, Inc.
Honorable Mention

Nicor Gas Energy Efficiency Program —Economic Redevelopment Program — Nicor Gas

COMMERCIAL AND INDUSTRIAL COMPREHENSIVE
Exemplary
Arizona Public Service Solutions for Business — Arizona Public Service

Existing Facilities Program — New York State Economic Research and Development
Authority (NYSERDA)

COMMERCIAL AND INDUSTRIAL CUSTOM
Exemplary
E+ Business Partners Program — NorthWestern Energy

11
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Self Direct Custom Efficiency — Xcel Energy

COMMERCIAL LIGHTING
Exemplary
Enhanced Lighting Program — Puget Sound Energy

COMMERCIAL AND INDUSTRIAL RETROCOMMISSIONING

Exemplary

SCE's Commercial Retrocommissioning Program — Southern California Edison

ComEd Smart Ideas for Your Business Retro-Commissioning and Monitoring-Based
Commissioning — ComEd Energy Efficiency Services

Industrial Recommissioning — Pacific Gas and Electric Company and Nexant, Inc.

INDUSTRIAL AND LARGE CUSTOMER PROGRAMS

Exemplary

Production Efficiency (PE) — Energy Trust of Oregon

Bonneville Power Administration’s Energy Smart Industrial program — Bonneville Power
Administration

Focus on Energy Industrial Program — Wisconsin Focus on Energy

Honorable Mention

Customer Memorandums of Agreement — NSTAR Electric & Gas

CoMMERCIAL NEW CONSTRUCTION

Exemplary

New Construction Program — New York State Energy Research and Development Authority
(NYSERDA)

New Buildings — Energy Trust of Oregon

RESIDENTIAL AUDIT AND WEATHERIZATION

Exemplary

Home Performance Solutions — Nisource/Columbia Gas of Ohio

EnergyWise — National Grid

Home Energy Squad — CenterPoint Energy, Xcel Energy, Center for Energy and
Environment, and Neighborhood Energy Connection

RESIDENTIAL HVAC

Exemplary

Nicor Gas Energy Efficiency Program —Home Energy Efficiency Rebate Program — Nicor
Gas

Home Energy Solutions (HES) — The United Illuminating Company and Connecticut Light
and Power in partnership with The Connecticut Energy Efficiency Fund

Honorable Mention

High Efficiency Air Conditioning Program — Xcel Energy

RESIDENTIAL LIGHTING
Exemplary

12
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Residential Upstream Lighting Program — Pacific Gas and Electric Company

Efficiency Vermont's Retail Efficient Products Residential Lighting Program — Efficiency
Vermont

Honorable Mention

Residential Retail Lighting — Puget Sound Energy

RESIDENTIAL NEW CONSTRUCTION

Exemplary

Efficiency Vermont and Vermont Gas Systems —Residential New Construction service —
Efficiency Vermont and Vermont Gas Systems, Inc.

Residential New Construction (RNC) — The United Illuminating Company and Connecticut
Light and Power in partnership with The Connecticut Energy Efficiency Fund

Rocky Mountain Power wattsmart New Homes Program — Rocky Mountain Power

RESIDENTIAL PRODUCTS AND APPLIANCES

Exemplary

Appliance Recycling Program — Southern California Edison
Retail Strategy Initiative — Pacific Gas and Electric Company

RESIDENTIAL WHOLE HOME

Exemplary

Home Energy Assessment Program — UniSource Energy Services

Mass Save® Home Energy Services (HES) Program — Berkshire Gas, Cape Light Compact,
Columbia Gas, National Grid, New England Gas, NSTAR, Unitil, WMECO

RESIDENTIAL NATURAL GAS

Exemplary

WarmChoice — Nisource/ Columbia Gas of Ohio

Vermont Gas Systems Residential Equipment Replacement Program — Vermont Gas
Systems, Inc.

RESIDENTIAL LOW INCOME

Exemplary

Efficiency Vermont Low Income Services — Efficiency Vermont

Low Income Retrofit Program — National Grid

Low-Income Multi Family Energy Retrofits/ LEAN Multifamily Program — Action for
Boston Community Development and Massachusetts program administrators

MULTIFAMILY

Exemplary

PSE&G Residential Multifamily Housing Program — Public Service Electric and Gas
(PSE&G)

Energy Savers — CNT Energy (CNTe) and Community Investment Corporation (CIC)

COMMUNITY-BASED PROGRAMS
Honorable Mention
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Energize Phoenix and Arizona Public Service (APS) Solutions for Business — City of Phoenix
Arizona and Arizona Public Service (APS) Marketing

Energy Leader Partnerships Program — Southern California Edison

Fresno Energy Watch — Pacific Gas and Electric Company

COOPERATIVES AND PUBLIC POWER, RESIDENTIAL

Exemplary

Green Home House Call — Burbank Water and Power

Honorable Mention

Help My House — Central Electric Power Cooperative (Central) and The Electric
Cooperatives of South Carolina (ECSC)

EnergyRight® In-Home Energy Evaluation (IHEE) Pilot Program — Tennessee Valley
Authority

COOPERATIVES AND PUBLIC POWER, BUSINESS

Exemplary

Energy Efficient Cities — Austin Utilities, Minnesota Energy Resources, Owatonna Public
Utilities, Rochester Public Utilities, and Minnesota Center for Energy and Environment

EnergyRight® Solutions for Business (ERSB) /EnergyRight® Solutions for Industry
(ERSI) — Tennessee Valley Authority

Honorable Mention

LPEA Energy Efficient Commercial Lighting Retrofit Rebate Program — La Plata Electric
Association

ON-BILL FINANCING

Exemplary

On-Bill Financing Program for Nonresidential Customers — California investor-owned
utilities

On-Bill Recovery Financing — New York State Energy Research and Development
Authority (NYSERDA)

MARKET TRANSFORMATION

Exemplary

LED Accelerator — Energy Solutions and Pacific Gas and Electric Company

Northwest Ductless Heat Pump Project — Northwest Energy Efficiency Alliance

PG&E Distributor Channel Engagement — Pacific Gas and Electric Company and Energy
Solutions

Honorable Mention

ENERGY STAR Pilot Program for Manufactured Homes — Tennessee Valley Authority

NICHE/OTHER PROGRAMS

Exemplary

New York Power Authority Energy Services Schools Program — The New York Power
Authority

CenterPoint Energy Foodservice Program — CenterPoint Energy

Honorable Mention —

14
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Energy Efficient Pools and Spas — NV Energy

Nonprofit Energy Efficiency Program — Energy Outreach Colorado and Xcel Energy

Public Service Electric and Gas (PSE&G) Hospital Efficiency Program —Public Service
Electric and Gas (PSE&QG)
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Appendix: Profiles of Exemplary and Honorable Mention Programs

Small Business — Exemplary
One-Stop Efficiency Shop®
Small Business Energy Advantage
Small Business Program
Small Business — Honorable Mention
Main Street Program
Business Natural Gas — Exemplary
Custom Rebate Program
Commercial Retrofit Program
Business Natural Gas — Honorable Mention
Nicor Gas Economic Redevelopment Program
Commercial and Industrial Comprehensive — Exemplary
Arizona Public Service Solutions for Business
Existing Facilities Program
Commercial and Industrial Custom — Exemplary
E+ Business Partners Program
Self Directed Custom Efficiency
Commercial Lighting — Exemplary
Enhanced Lighting Program
Commercial and Industrial Retrocommissioning — Exemplary

Commercial Retrocommissioning Program

ComkEd Smart Ideas for Your Business Retro-Commissioning (RCx) and

Monitoring-Based Commissioning (MBCx) Program

Pacific Gas and Electric (PG&E) Industrial Recommissioning (IRCx)

19

23

23

27

31

34

34

38

38

42

45

45

49

49

53

57

57

62

65

65

68

68

71

76

Schedule TW-3



LEADERS OF THE PACK © ACEEE

Industrial and Large Commercial — Exemplary
Production Efficiency
Energy Smart Industrial (ESI)
Focus on Energy Industrial Program
Industrial and Large Commercial — Honorable Mention
Customer Memorandums of Agreement
Commercial New Construction — Exemplary
New Construction Program
New Buildings
Residential Audit and Weatherization — Exemplary
Home Performance Solutions
EnergyWise

Home Energy Squad

Residential Heating, Ventilating, and Air Conditioning — Exemplary

Nicor Gas Energy Efficiency Program — Home Energy Efficiency Rebate Program

Home Energy Solutions™

Residential Heating, Ventilating, and Air Conditioning — Honorable Mention

High Efficiency Air Conditioning Program

Residential Lighting — Exemplary

Pacific Gas and Electric Company Residential Upstream Lighting Program

Efficiency Vermont's Retail Efficient Products Residential Lighting Program

Residential Lighting — Honorable Mention
Residential Retail Lighting

Residential New Construction — Exemplary
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Efficiency Vermont and Vermont Gas Systems- Residential New Construction

Service 144
Residential New Construction (RNC) 149
Rocky Mountain Power wattsmart New Homes 154
Residential Products and Appliances — Exemplary 157
Appliance Recycling Program 157
Retail Strategy Initiative 160
Residential Whole Home — Exemplary 164
Efficient Home Program (formerly BrightSave Home) 164
MassSave Home Energy Services (“HES”) Program 169
Residential Natural Gas — Exemplary 173
WarmChoice Program 173
Vermont Gas Systems Residential Equipment Replacement Program 178
Residential Low Income 182
Efficiency Vermont Comprehensive Low Income Services 182
Low Income Retrofit Program 188

Low-Income Multi Family Energy Retrofits: The Low-income Energy Affordability

Network (LEAN) Multifamily Program 194
Multifamily — Exemplary 197
PSE&G Residential Multifamily Housing Program 197
Energy Savers 203
Community Based Programs — Honorable Mention 207
Energize Phoenix and Arizona Public Service (APS) Solutions for Business 207
Energy Leader Partnership Program (ELPP) 211
Fresno Energy Watch 216
Cooperatives and Public Power Residential — Exemplary 220
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Green Home House Call

Cooperatives and Public Power Residential Programs — Honorable Mention

Help My House

EnergyRight Solutions® In-Home Energy Evaluation (IHEE) Pilot Program

Cooperatives and Public Power, Business — Exemplary
Energy Efficient Cities

EnergyRight® Solutions for Business and Industry

Cooperatives and Public Power Business — Honorable Mention

LPEA Commercial Lighting Retrofits
On-Bill Financing — Exemplary
On-Bill Financing for Nonresidential Customers
On-Bill Recovery Financing
Market Transformation — Exemplary
LED Accelerator
NW Ductless Heat Pump Project
PG&E Distributor Channel Engagement Program
Market Transformation — Honorable Mention
ENERGY STAR Pilot Program for Manufactured Homes
Niche/Other Category — Exemplary
Energy Services for Schools Program
CenterPoint Energy Foodservice Program
Niche/Other — Honorable Mention
Energy Efficient Pools and Spas Program
Nonprofit Energy Efficiency Program

Hospital Efficiency Program
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SMALL BUSINESS — EXEMPLARY

ONE-STOP EFFICIENCY SHOP®

XCEL ENERGY, SPONSOR
CENTER FOR ENERGY AND ENVIRONMENT, ADMINISTRATOR AND IMPLEMENTER

Program Overview

Approved in 2000, the One-Stop Efficiency Shop?® is an innovative, full service lighting
rebate program designed to save energy in the hard-to-serve small business sector.
Sponsored by Xcel Energy and designed and implemented by Center for Energy and
Environment (CEE), the One-Stop Efficiency Shop targets small businesses with a 400 kW
demand or less. This sector requires a more focused and unique approach because small
businesses have been historically difficult to serve with traditional lighting rebate programs
due to limitations in financial resources, time, knowledge of lighting products and access to
quality contractors.

The One-Stop Efficiency Shop is structured specifically to address these needs and concerns
by offering qualified businesses a free, no obligation lighting audit, significant lighting
rebates and below-market rate financing. The program currently offers a 3.9% commercial
loan as well as a 0% financing option for qualified non-profits. The loan payments are
structured to match the owner’s monthly savings so that a neutral cash flow is maintained.

Because the One-Stop Efficiency Shop does not sell lighting products, auditors offer
customers unbiased recommendations. Yet, due to collaboration with local electrical
contractors, the One-Stop Efficiency Shop is also able to offer standard program pricing
quotes and a pool of qualified contractors to eliminate the hassle of collecting bids. This
combination of services brings education, financial resources and minimal time commitment
directly to the customer.

During the first few months of the program, CEE learned that although fundamental to the
success of the program, attractive rebates and a full-service model were only one part of the
equation. Many business owners are not knowledgeable about lighting and are not easily
convinced that efficient technology will provide adequate lighting. Others may have tried
retrofitting previously when the technology was not as reliable, had a bad experience and
are hesitant to try it again.

At the beginning of the program these concerns were not adequately taken into account and
too much emphasis was placed on completing audits with a lesser priority placed on follow-
up and implementation. CEE realized that this approach was not productive and that the
proposed energy savings were not being achieved. CEE redesigned the program in January
2001 and placed more emphasis on selling efficiency by promoting implementation to the
customer instead of making completion of the audit the primary focus.
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The results of this refocused effort were almost immediate. During the first half of 2001, the
sales rate increased 50% and the average kW saved per week almost doubled. The
Minnesota Department of Commerce approved a one-year extension of the One-Stop
Efficiency Shop for 2002. The savings goal was set at 1,600 kW and two additional, full-time
auditors with sales experience were hired. Over the course of the year, the program
generated savings that exceeded goals by 51%. In each of the following years, the One-Stop
Efficiency Shop has continued to exceed program goals.

Although accurate audits and incentives are fundamental to the success of the program,
educating the customer and marketing the program to address their specific needs is just as,
if not more, important. Auditors do not assume that rebates and energy savings will be
enough to convince customers to participate. Instead, they work closely with the customer
to find out exactly what their lighting needs are and to explain how the One-Stop Efficiency
Shop can meet these needs.

The significant savings the One-Stop Efficiency Shop has generated for businesses and
ratepayers confirms that the program’s sales mentality coupled with a full-service design for
implementing energy savings in the small business sector has been a successful approach. A
performance evaluation of the program in 2010 further validated this design. An
independent firm was hired to conduct the evaluation and found that the One-Stop
Efficiency Shop’s combination of full-service and premium rebates is critical to high
participation of small businesses; a sector which would likely not otherwise engage in
lighting retrofits. The evaluators also found that when compared to peer programs the One-
Stop Efficiency Shop is one of the lowest cost, full-service lighting retrofit programs in
North America.

The One-Stop Efficiency Shop is achieving environmental goals by successfully reducing
energy use in a market sector that is historically difficult to serve. Within this sector, the
One-Stop Efficiency Shop specifically addresses inefficient lighting technology, which
accounts for a significant portion of energy use and demand in small businesses. These
proven, energy-saving change outs are embedded within a package of attractive incentives,
unbiased recommendations and the necessary resources to implement the retrofit. This
package is then presented to potential program participants by sales-oriented program staff
who know how to identify the specific needs of each business owner and show them how
energy-efficiency can help them meet those needs.

Program Performance

Since the beginning of the program, the One-Stop Efficiency Shop has retrofitted 9,019
businesses saving 88,230 kW and 323,600,000 kWh.
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Program
Goal 2100 2100 1600 1775 1625 5200 5200 5546 5546 5546 9000 10,000 11,000
(kW)

Actual
Savings 55 1272 2412 2998 3718 5972 6438 7805 8786 11,839 10,798 11,886 14,251
(kW)

The previous table and the table below illustrate the substantial growth the program has
achieved since it was launched in 2000.

2010 2011 2012
Program Expenditures ($ million) $12.4 $14.44 $18.2
Energy Savings (MWh)* 43,200 41,200 47,300
Demand Savings (MW)* 10.8 11.9 14.3
Number of Participants 1122 1489 1898

*Gross savings. Minnesota’s utility efficiency programs report gross first-year savings.

The program is cost-effective based on the utility, participant and societal tests. In the last
few years the lifetime cost/kWh of the program has been between $.015 and $.019.

Cost Effectiveness 2010 2011 2012*
Utility 4.05 3.52 3.01
Participant 3.86 3.03 3.30
Societal 1.99 1.79 1.70
Lifetime Cost/kWh $0.0152 $0.0185 $0.0185

*Cost effectiveness numbers for 2012 are as approved in the original proposal. Actual numbers
have not yet been calculated for 2012.

Lessons Learned

Small businesses are difficult to serve with energy efficiency programs. Small business
owners have limited resources and energy efficiency is often the last thing on their minds.
To serve this market effectively program administrators need to design aggressive programs
that bring a wide range of services directly to potential participants, which are founded on a
sales, not an educational, mentality. Administrators should foster a culture of sales from
lead generation through issuing a rebate check.

Key aspects in developing a sales-oriented program include:

e Offering a full-service program - significant rebates, technical guidance, education,
financing and quality contractors to complete the work
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e Defining what a good lead is and creating a process for lead development and

follow-up - is there good savings potential, can the potential participant pay for the

project, are they really interested?

e Hiring staff with sales experience - when staff interacts with potential participants
their goal should be to close a sale, not just provide information.

e Aggressively building relationships with vendors and other relevant organizations

that can generate leads.

¢ Employing robust supporting software - program software should not only be a
repository for audit information, but have the functionality to allow staff to organize

and track projects to promote implementation.

None of these elements is sufficient by itself to create a successful energy efficiency
program, but as One-Stop Efficiency Shop administrators have learned over the years their
combination can lead to significant implementation of energy efficiency projects in the small

business market.

Program at a Glance

Program name

One-Stop Efficiency Shop®

Targeted Customer Segment

Small businesses with a 400 kW demand or less

Program Start Date

1/1/2000

Annual Energy Savings Achieved

131,700 MWh (2010-2012)

Peak Demand (Summer) Savings Achieved

37 MW (2010-2012)

Other Measures of Program Results to Date

$24M annual savings for all program participants
since 2000

$360M in savings over lifetime of equipment (15
years)

550M tons of CO2 emissions eliminated

Budget for most recent year (and next budget cycle
if available)

2012 $18.2M

Funding Sources (name and description)

Conservation Improvement Program dollars

Website

www.mncee.org

Best Person to Contact for Information about the
Program:

Name
Position
Organization

Phone number
Email address

Kristen Funk
Program Manager
Center for Energy and Environment

612-335-3487
kfunk@mncee.org
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SMALL BUSINESS — EXEMPLARY

SMALL BUSINESS ENERGY ADVANTAGE

UNITED ILLUMINATING COMPANY AND CONNECTICUT LIGHT AND POWER, ADMINISTRATORS
VENDOR POOL OF 20 CONTRACTORS, IMPLEMENTER

Program Overview

Since its inception in 2000, the Small Business Energy Advantage (SBEA) Program has been
designed to provide cost effective, turn key energy efficiency services to various types of
small businesses. Commercial and industrial customers with an average 12-month peak
demand between 10 kilowatts (kW) and up to 200 kW qualify for the program.

As part of the program, an SBEA-authorized, licensed professional conducts an energy
assessment of a United Illuminating Company (UI) or Connecticut Light and Power (CLP)
customer’s facility at no cost. This assessment is reviewed by the utility and, if accepted, the
contractor presents a proposal to the customer. The comprehensive proposal will include all
possible energy-efficiency measures, the complete costs and estimated energy savings, along
with available SBEA program incentives and financing options. Typical energy-efficiency
measures include:

Energy-Efficient Lighting
e High-performance fluorescent lighting
e Induction and LED lighting technology
e Occupancy sensors
e Photocells
Energy-Efficient Heating/ Ventilation/ Air Conditioning (HVAC)
e Equipment upgrades
e Programmable thermostats
Energy-Efficient Refrigeration
e Anti-condensation door heater controls
e Evaporator fan controls
¢ Open case night covers

e Air compressors
e Variable frequency drives

The more comprehensive a project is, the higher the incentive is. For example, a lighting-
only project incentive may be approximately thirty percent (30%) of the project cost whereas
an incentive for a comprehensive lighting, refrigeration and heating, ventilation and air
conditioning (HVAC) project may be forty (40%) to fifty percent (50%) of the project cost. In
most cases, comprehensive projects cap at the fifty percent (50%) incentive level.
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Zero percent (0%) financing with on-bill repayment is available to qualified customers. The
interest expense of approximately 6.5% - 9.5% is bought down by the Efficiency Fund. To
qualify for a loan, a customer must have a good utility bill payment history for the past six
months. The minimum loan amount offered by both companies to the customer is $500, and
the maximum loan to Ul customers is $100,000 and to CL&DP customers is $150,000. The
maximum loan term is 48 months. The loans are fully transferrable and assumable. This
particular feature is noteworthy since eighty percent (80%) of the customers enrolled in this
program are tenants.

The most unique feature about the loan program is the source of the capital. The utilities
provide the funds that are loaned to the customer. The Efficiency Fund is used as a loan loss
reserve fund, allowing the utility to recover any losses from defaulted loans pending
quarterly review by Public Utility Regulatory Authority (PURA).

The interest paid to the utility on the outstanding loans is the company’s after-tax cost of
capital (a mix of debt and equity) - - the same rate the utility would earn on investments on
distribution system equipment. By making the investments in energy efficiency appear
similar to traditional utility investments, the utility is encouraged to invest in energy
efficiency.

The impact of energy efficiency financing for small businesses is significant. Approximately
ninety-four percent (94%) of Ul customers qualify for financing, and of this percentage, fifty
percent (50%) decide to participate. Seventy percent (70%) of CL&I”’s customers qualify for
financing, and of this percentage, sixty seven percent (67 %) decide to participate. In contrast,
for those who do not qualify for the financing, less than twenty percent (20%) participate for
both companies. With the combination of incentives and 0% financing, the utilities have
been able to empower the small business community to become more energy efficient.

Ul and CLP have also partnered with the State of Connecticut which received a State Energy
Sector Partnership grant to implement a coordinated statewide workforce development
effort to meet increasing demand for skilled workers in the green energy industries. The five
Workforce Investment Boards (WIBs) are charged with coordinating Project Teams to guide
the initiative. As members of the team, Ul and CLP have worked collaboratively with the
WIBs across the state to guide the implementation of the State’s plan.

The following initiative is an example of growing the workforce and green job growth. A
Commercial Energy Audit Program was created by Gateway Community College in
response to Ul's and CLP’s need for standardized training for small business

auditors. Approximately thirty six students consisting of various contractors and/ or their
employees have completed the first three classes. Funding for the training is available by the
State Energy Sector Partnership grant to qualified candidates.

The program has been designed to attract new workers to the field. As a result of the new
Step Program, an initiative of the Connecticut Department of Labor and the five Connecticut
Workforce Investment Boards, qualified small businesses will receive wage subsidies when
they hire eligible unemployed job candidates. These incentives are made possible through
the Governor’s jobs bill. Funding for the class will be provided by the State Energy Sector
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Partnership grant as well. One of the goals is to create an audit workforce that better
replicates the diverse small business market.

Program Performance

The program has been very successful. Accomplishments include:

e Over $73 million in CEEF (Connecticut Energy Efficiency Fund) incentives paid since

inception

Over $111 million in 0% loans financed

The program has been replicated nationwide

Program served as testimony before US Senate

Over 4.9 gigawatts in lifetime savings

Under $1.09 million in loan defaults

e For every dollar invested in energy efficiency, there is a $4.00 return on the
investment

e Since 2000 over 16,400 projects have been installed

Program expenditures, net annual energy and demand savings, net lifetime savings and
number of participants are provided for the Ul and CLP SBEA Programs in the tables below.

United Illluminating 2010 2011 2012

Program Expenditures ($ million) $2.97 $1.47 $2.64

Energy Savings (kWh 000s) 7,789.0 5,115.0 6,321.4
Energy Savings (kW) 1,172.0 811.0 814.5

Net Lifetime Savings (kWh 000s) 97,574 63,381 79,627
Number of Participants 340 300 302
Connecticut Power and Light 2010 2011 2012

Program Expenditures ($ million) $12.10 $11.93 $11.80
Energy Savings (kWh 1,000s) 30,392.0 29,681.0 28,938.3
Energy Savings (kW) 5,244.0 4,759.0 3,692.4
Net Lifetime Savings (kWh 1,000s) 376,215 368,832 353,640

Number of Participants 1546 1504 1508

Benefit/ Cost Ratios, based on the Electric System and Total Resource Cost tests,
demonstrate that the Ul and CLP SBEA Programs are cost-effective. Lifetime cost per kWh
is also provided.
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United Illuminating 2010 2011 2012*
Electric System 5.6 3.3 2.6
TRC 2.7 1.6 1.2
Lifetime Cost per KWh ($) $0.030 $0.031 $0.033

Connecticut Power and Light 2010 2011 2012*
Electric System 3.2 2.4 2.6
TRC 1.8 1.5 1.4
Lifetime Cost per KWh ($) $0.032 $0.032 $0.033

Lessons Learned

In 2000, when the program started, the expectations of the participating contractors were
not well defined as the program was in the development stage. Managers found clear
definition of expectations to be critical in administering an effective program. To address
this, a “workflow” process was developed to guide the contractor from lead to completed
project. The workflow guide included a common process for communicating each stage of a
project’s milestones in the software provided. Administrators also established a process for
e-mail communication when requesting leads, project approvals and final installation
notification. They found that a simple thing, such as entering the name of the project in the
subject of the e-mail request to be extremely helpful in identifying a priority request,
especially when there are over a hundred requests at any given time.

At the end of 2000 program managers found that there were inconsistent performance
issues among the participating contracts. At that time they established a quarterly
evaluation process. This is critical is setting a performance standard. It has well received by
the contractors so that they can gauge the way they do their job and there are no “surprises’
in the event an underperformer needs to be released from the program. The utility and the
contractor learned the hard way that it is critical for a contractor to note in the memo section
on a project if there are “pre-existing conditions” at a facility. In a few cases the customer
stated that the contractor caused the issue and it wasn’t there prior to them starting the
installation. They highly recommend that the contractor to take ‘before and after” photos or
the (unhappy) customer will “own” the issue.

Administrators found that an effective way to increase participation without increasing
incentives is by extending the 0% loan term beyond the payback period. In the first few
years a typical project with a 2 year payback would end up with a 25 month loan creating a
slightly positive payback. In that same scenario Administrators would now make it a 28 to
30 month loan. The rate of participation has increased without increasing the incentive
funds.
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Program name

Small Business Energy Advantage

Targeted Customer Segment

Small Business Customers up to 200,000 kW

Program Start Date

2000

Annual Energy Savings Achieved

36m kWh

Annual Peak Demand (Summer) Savings Achieved

5k kW

Other Measures of Program Results to Date (such
as number of participants, participation rates or
market penetration).

16400 since program inception

Budget for most recent year (and next budget
cycle if available)

$13.2 million

Funding Sources (name and description)

Public fund from charge on energy bill, RGGI and
Class Il

Website www.uinet.com
Best Person to Contact for Information about the  Dennis O’Connor
Program:
Name Dennis O’Connor
Position Senior Program Administrator

Organization The United Illuminating Company

Phone number 203-499-3715

Email address dennis.o’connor@uinet.com

SMALL BUSINESS — EXEMPLARY

SMALL BUSINESS PROGRAM

NATIONAL GRID, ADMINISTRATOR
(IMPLEMENTATION CONTRACTS VIA STATE-BY-STATE BID PROCESS)

Program Overview

The Small Business Program’s (SBP) direct install model has been recognized by many
national best practices studies and awards as the best delivery mechanism to
comprehensively and cost effectively address the small business energy efficiency market,
and it has been implemented in many parts of the U.S. and Canada including
Massachusetts, Rhode Island, New York, Vermont, and Nova Scotia.
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In Massachusetts, each Program Administrator (PA) began offering some kind of
specialized efficiency services for small business customers in the 1990s. The direct install
turnkey model was first offered by National Grid in 1990 for customers 50 kW and smaller.
With experience, it has evolved and improved over time and has been subsequently
adopted, with some minor variations, by all the Massachusetts PAs. The Program was
adopted in Rhode Island shortly after the original launch in MA and was subsequently
launched in New York in 2008.

The threshold for participating in the Program in MA was changed to 300kW as of 2010
when, as a group, and as documented in the 1st Massachusetts 3 Year Energy Efficiency
Plan, all the Massachusetts PAs agreed to harmonize, to the extent possible, their offerings
to small business customers. For a period of time prior to this, to be eligible, National Grid
customers needed to have a maximum demand of 200kW. In RI, the threshold for
participation is 200 kW while the threshold in NY is 100 kW.

Since its inception when the Program focused primarily on lighting and refrigeration direct
install measures, it has broadened its continuously expanded its scope to include a vast
array of both electric and gas measures spanning lighting, lighting controls, motors,
compressed air, VEDs, cooling, ventilation, energy management systems, and plug loads,
water heating, building envelope, insulation, HVAC, and kitchen equipment.

In Massachusetts, PAs offer incentives of 70% of project costs with the exception of Cape
Light Compact which offers 80%. The 70% incentives are also provided by National Grid in
both RI and NY. On-bill repayment (OBR) is available as an option for customers’ to finance
their 30% share of project costs, either over up to 24 months at zero percent interest or as a
lump sum payment with an additional 15% discount, resulting in most customers” projects
having a positive cash flow when they choose the 24 month repayment option.

The implementation vendor for the Program in each state is selected through a competitive
bidding process based on proposed standard rates for labor and materials to install eligible
measures. Through a turnkey process, this vendor markets the Program, performs audits of
the customers’ facilities, offers recommendations to customers encompassing both
prescriptive (fixed $) and custom (based on unique savings criteria of a project) measures,
completes audit forms and questionnaires, purchases lighting equipment from a supplier
also selected through a competitive bid process, installs measures, inputs data into a project
database, and prepares progress reports on a regular basis. A separate vendor handles
services for recycling ballasts and lamps to ensure proper disposal.

Marketing of the program is handled primarily by the implementation vendor using lists of
eligible customers. The vendor uses direct mail and telemarketing, as well as specialized
targeting efforts for hard-to-reach market segments such as customers in economic
development zones and ethnic neighborhoods, and outreach through neighborhood
business associations. Trade allies, industry stakeholders, suppliers and company field
personnel also inform customers about the program’s benefits and incentive mechanisms. In
addition, small business customers with high-bill complaints may be referred to the
program as a way for them to reduce their electric and gas usage.
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Program Performance

Program expenditures, natural gas and electric net annual energy savings and participation
levels are provided in the table below. A 2010 Process Evaluation is available for the
Massachusetts version of the program at http:/ /www.ma-eeac.org/docs/

2011 %20EM&V %20 Studies/MA %20NR %20SB %?20-

%202010%20Process %20Evaluation %20Report %20-%20 FINAL.pdf.

2010 2011 2012*
Program Expenditures ($ million) $43.2 $60.3 $34.7
Energy Savings (MWh) 145,165 178,992 155,000
Energy Savings (Therms) 83,342 288,916 186,100
Number of Participants 9,388 12,160 11,200

*Note: 2012 values are preliminary.

Benefit/Cost Ratios, based on the Total Resource Cost test, demonstrate that the program is
cost-effective.

2010 2011 2012*
Electric TRC 3.14 3.14 N/A
Natural Gas TRC 12.59 9.6 N/A

*Note: 2012 values are preliminary and not available. BCR’s are for MA and RI only; tracking of BCRs is
not a regulatory requirement in NY.

Lessons Learned

Three key lessons have been learned from this program:

1. A turnkey approach, making the process easy and non-intrusive, is critical because
of the lack of time and resources available to typical small businesses.

2. Generous incentives are required to overcome the lack of available capital typically
found in small businesses.

3. On-bill repayment, which can make many projects cash flow positive on day one,
can be a significant inducement to participate while also simplifying the payment

process.

Program at a Glance

Program name Small Business Program
Targeted Customer Segment All customers in all sectors with demand < 300kW
in MA, < 200kW in RI, and < 100kW in NY
Program Start Date Early 1990s
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Annual Energy Savings Achieved

Roughly half a million annual KWh and therms
cumulatively over past 3 years

Peak Demand (Summer) Savings Achieved

More than 32,000 MW over past 3 years

Other Measures of Program Results to Date

Over 30,000 participants in past 3 years

Budget for most recent year (and next budget
cycle if available)

Total Budget
2012 = $63,000,000
2013 = $55,000,000

Funding Sources (name and description)

Systems Benefit Charge

Website

www.MassSave.com

Best Person to Contact for Information about the
Program:

Name

Position
Organization
Phone number

Email address

David Gibbons

Principal, Program Strategy
National Grid

781.697.1074
David.Gibbons@NationalGrid.com

SMALL BUSINESS — HONORABLE MENTION

MAIN STREET PROGRAM

NSTAR ELECTRIC & GAS ADMINISTRATOR AND IMPLEMENTER

Program Overview

Main Street targets a hard-to-reach subset of the small business customer class served by
NSTAR’s Small Business Services direct install program. This subset includes the smallest of
these business customers, those <20kW, who, while numerous and vital to local economies,
individually offer a very small savings potential relative to the transaction cost of serving
them. Even under the simplified standard Small Business Services direct install model that
has been offered in Massachusetts for over twenty years to the one-chair barbershop, the
corner convenience store, the shoe store, gift shop, and florist all require a sales call, an
audit, a scheduled retrofit installation, some kind of payment arrangement, and a post
installation for quality control. In addition, since these savings are so minor as compared to
other operating costs it is very difficult to get these customers’ attention.

Program targets both gas and electric measures that can be quickly identified and replaced
and that offer predictable savings in all applications. Measures include: T12/T8 lamp and
ballast retrofits to High Performance T8s, exit sign retrofits, CFLs, pre-rinse spray valves,
etc. A long history of impact evaluation results has verified that lighting constitutes more
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than 85% of the savings potential in the small business market, and Main Streets focuses on
that opportunity.

NSTAR’s premise was the customer acquisition costs exceeded the benefit of collecting the
standard small business program customer co-pay of 30%. By removing the co-pay, making
the offer free, close ratios could be improved, sales time could be reduced, and the cost of
collecting and processing very small customer payments could be eliminated. To further
reduce costs, implementation could be streamlined by targeting simple common measures
in specific targeted compact and “customer-dense” business districts, while referring other
measures/customers to the traditional program. Even with an increased incentive, by
leveraging these strategies the potential to actually reduce costs existed.

To test this hypothesis, NSTAR piloted several variations of a Main Street community-based
campaign model that essentially represented a “bare-bones”, streamlined version of its
conventional direct install program. The company targeted geographical areas with high
densities of small customers (defined a <20kW) in order to achieve economies of scale in
implementation cost. These were neighborhood business districts in the City of Boston -
Mattapan and Washington Gateway - and in several of the city’s older inner suburbs -
Cambridge (two districts) and Newton.

These pilots were presented as a limited time - often one day - opportunity to have a
limited menu of the most common efficiency measures found in these business types
installed at absolutely no cost. Delivery was structured as follows:

1. A neighborhood was selected based on self-identification and density. That is, it was:
(a): an identifiable (usually named) and definable area that; (b) contained a
minimum number of contiguous and abutting businesses within that were; (c)
predominately engaged in retail and personal and professional services.

2. Businesses in the targeted zone received a mailing explaining the free service and
identifying the single date when their “neighborhood blitz” would take place and
the no-cost service would be available, fostering a sense of urgency and need for
decision.

3. On the day of the service, a program representative - a “canvasser/auditor” would
proceed through the district just in advance of a team of electricians/installers. The
canvasser would do a quick count of the number of eligible measures, secure the
owner’s approval for the installation, and deliver the measure count to the
installation team.

4. The team would perform the installations, drawing materials from a pre-stocked
supply truck that moved with them.

5. Any businesses that declined, or businesses outside of the target size, would be
advised that they could go on a list to be subsequently served by the conventional
Small Business Services direct install program, with its accompanying co-pay
requirements, at a subsequent date.
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As noted above, the offer is free, thereby vastly reducing sales expenses and increasing
uptake (100% of eligible customers in some cases) and eliminating co-pay collection and
administration costs.

Program Performance

A primary purpose of the pilot was to establish if a program like this was cost-effective at
the pilot level. It was determined to be more expensive than the conventional statewide
direct install delivery model, but it reaches an unserved /underserved market that does
contribute to the system benefit fund. That having been determined, it t will now be rolled
out as a selected offering to interested identifiable geographically-proximate business
communities.

Streamlining direct install delivery in the field tests did reduce the impact of the 100%
incentive, but delivery costs were still about 15% higher than the traditional Small Business
Services/direct install program. However, NSTAR's analysis is that, fully scaled, this effort
could be delivered at a 5% increase in costs over the standard Small Business Services
offering; e.g., .43/kWh.

This was a controlled pilot, so the budget was minimal. Actual spending was $100,000. Total
gross electric savings from the five pilot one-day events was 236,000 kWh. There were 76
participants total in 5 pilot locations. The pilot was evaluated by internal NSTAR evaluation
staff (see below).

Lessons Learned

Recall that NSTAR's premise for the pilot project was that the customer acquisition costs
exceeded the benefit of collecting the standard small business program customer co-pay of
30%. Main Street established that by making the offer free and by introducing the program
through a “trusted messenger”, close ratios could be dramatically improved.

Further reductions in cost were achieved by:

e voiding the multiple separate audit, proposal presentation and contract signing, and
installation visits (these are now compressed into a one-day, one-touch operation);

e dispensing with the collection and processing very small customer payments; and by

e targeting simple common measures in specific targeted compact and “customer-
dense” business districts, while referring other measures/customers to the
traditional program.

Thus, even with a 100% incentive, deploying these strategies reduced costs significantly.
The cost-effectiveness of this delivery model is highly dependent on gaining participation of

virtual all of the customers in the target area during the focused short time period of the
offer. Several field tests were conducted using this model with variations in delivery and
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demographic location. The largest determinant of uptake appears to be how the
canvasser/auditor is received as a “trusted messenger” for the offer. For example,
representatives from community-based groups were used as the canvassers in one
neighborhood test. There the participation rate was around 25%. In three other
neighborhoods, an NSTAR employee, identified as such, was the canvasser. In these tests

participation ranged from 70% to 100%.

NSTAR's conclusion is that small business owners have more trust in utility representatives
on energy matters than do community-based organizations. Evaluations have not probed
the “why” of this result, but it could be associated with familiarity (the utility has touched
the customer every month for years with a bill, and generally a bill insert) and/or
accountability (if the retrofit is unsuccessful, customers know that they regulatory and
political channels by which to influence a utility).

Cost of acquisition ranged from .63/kWh (using community-based organizations for sales)
to .52/kWh (when an NSTAR employee made the sales calls).

Program at a Glance

Program name

Main Street Program

Targeted Customer Segment

Very small (<20kW) businesses in urban business
districts. Under 20kW demand is the monthly
average over a 12 month period. This is actual
demand and not summer peak. Some of these
customers are also on 0 demand meters.

Program Start Date

12-2009

Annual Energy Savings Achieved

Pilot achieved 236,000kWh from 76 customers in 5
pilot locations

Annual Peak Demand (Summer) Savings Achieved:

40 kW

Other Measures of Program Results to Date (such
as number of participants, participation rates or
market penetration).

Under preferred delivery model, close to 100%
participation. Customer samples indicate 100%
satisfaction.

Budget for most recent year (and next budget cycle
if available)

N/A

Funding Sources (hname and description)

System Benefit Fund

Website N/A
Best Person to Contact for Information about the
Program:
Name Frank Gundal
Position Manager, Implementation

Organization
Phone number

Email address

NSTAR Electric & Gas
(781) 441-8151

frank.gundal@nstar.com
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BUSINESS NATURAL GAS — EXEMPLARY

CUSTOM REBATE PROGRAM

CENTERPOINT ENERGY MINNESOTA GAS: ADMINISTRATOR AND IMPLEMENTER
Program Overview

Through its Conservation Improvement Program (CIP), CenterPoint Energy offers a
customized program for its commercial and industrial customers in Minnesota who use
natural gas for their process and/or heating load. CenterPoint Energy’s Custom Rebate
Program is designed for the unique equipment needs of large commercial and industrial
customers. CenterPoint Energy’s industrial sector in Minnesota (excluding CIP-exempt
customers) is dominated by the four largest segments of food and beverage, fabricated
metal products, paper, and construction. The primary gas uses in these four segments are
conventional boilers, process heating and HVAC.

The Custom Rebate Program provides a sizeable amount of energy savings. Industrial
customers use the greatest amount of energy on a per customer basis, and therefore
generate the greatest potential savings with any individual energy efficiency improvement.
Based upon the 2011 calendar year CenterPoint Energy’s gas forecast shows that 24 % of
overall gas consumption is by the Industrial sector. The company offers rebates to these
customers for increased efficiency of equipment installed in such facilities versus standard
equipment available or equipment currently in use and not in need of replacement.
Examples of some of the technologies that have been rebated through the Custom Rebate
Program include:

e Infrared processing equipment

e Curing and coating systems

o Tower/shaft aluminum melting furnace

e Process drying

o Heat treating furnaces

 Energy recovery systems (including biogas energy recovery)
e Process steam and hot water systems

e Thermal curtains

¢ Other customized equipment installations

CenterPoint Energy’s Custom Rebate Program is implemented through Key Account Sales
Managers who are assigned by market segment as technical experts for the processes their
customers use. By understanding these customers’ energy consumption patterns on a case-
by-case basis, Account Managers are able to help identify savings opportunities among
CenterPoint Energy’s largest customers that would otherwise not be realized through
prescriptive program offerings. CenterPoint Energy’s Key Account Managers work closely
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with customers and dedicated CenterPoint Energy CIP engineers to develop the efficiency
improvements that ensure that the most energy- and cost-efficient equipment appropriate
for the customer’s use is installed. CenterPoint Energy Key Account Managers and
engineers verify the level of savings associated with each project; ensure the project meets
state regulatory requirements for cost-effectiveness and other program policies; and
determine the appropriate level of rebate for the project. The company’s engineers
document the project description, evaluation of energy savings, calculation of cost-
effectiveness and the amount rebated to the customer and make documentation available to
state regulators. Rebates for the Custom Rebate Program typically range from $2.00 to $3.50
per dekatherm of verified savings, depending on project cost and other factors.

The Custom Rebate Program was developed in the mid-nineties to address the potential
energy savings in the niche market segment of large industrial customers, which represents
a substantial percent of CenterPoint Energy’s throughput. Since its inception the program
has evolved and expanded in a number of ways. For one, the current program is much
larger - participation in the program has increased by six-fold in the past five years. Further,
as the Custom Rebate Program matured, the projects rebated have become increasingly
more innovative and inclusive of a diverse range of customers. The program initially
focused on industrial customers; however, the program now includes non-industrial
commercial customers such as schools, churches and office buildings. One impetus for the
broader range of customers targeted in this program came from a policy change in 2011 that
gave large customers the opportunity to opt out of the CIP program. The opt-outs decreased
custom project opportunities in the large industrial customer market, and required
CenterPoint Energy’s Custom Rebate Program to become even more innovative and pro-
active in finding savings opportunities for smaller industrial and commercial customers.
Increased state energy efficiency targets have also driven the expansion of the program
since their adoption in 2007.

Program Performance

Program spending, energy savings and participation increased between 2009 and 2011.
Annual program spending over the last 3 years ran between one and two million dollars.
Program participation more than doubled during that same time period.

2009 2010 2011
Program Expenditures ($ million) $1.29 $1.42 $1.77
Energy Savings (MCF) 237,076 277,741 350,132
Number of Participants 59 88 148

Note: Minnesota’s utility efficiency programs report gross first-year savings.

Impact evaluations have not been performed for the Custom Rebate Program. However,
each individual custom rebate project is evaluated by CenterPoint Energy’s technical
experts to verify savings calculations and cost-effectiveness. The overall Custom Rebate
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Program, as well as individual custom projects, must pass the societal and utility cost tests
with a score of 1.0 or above to qualify for a CIP rebate. Each project must have adequate
and appropriate documentation to support project costs and savings and this
documentation is made available to the Minnesota Department of Commerce for review.
Projects estimated to exceed 20,000 Dth of annual savings require a formal measurement
and verification plan, consistent with Minnesota’s EM&V Protocols. Each measurement and
verification plan is reviewed and approved by the Minnesota Department of Commerce.
The results of each evaluation are also provided to the Department for review and
acceptance of the final claimed savings amount.

Minnesota requires the societal test for utility conservation projects. Minnesota also
requires utilities to provide the utility cost test, the participant cost test and the ratepayer
impact test for utility-run conservation projects. The results of each required test are
provided below, along with the lifetime cost of energy conserved (dollar per lifetime MCF
saved), for the most recent three years of the Custom Rebate Program.

Lifetime Cost of

Program Utility Cost Ratepayer Conserved
Year Test Societal Test Participant Test Impact Test Energy ($/MCF)
2009 20.07 3.09 3.03 0.93 $0.34
2010 22.87 4.22 3.02 1.19 $0.38
2011 20.52 4.12 3.01 121 $0.46

Lessons Learned

Over the years, the Custom Rebate Program has evolved to address the needs and
opportunities of commercial and industrial customers and deliver greater energy savings.
One of the keys to the program’s success has been the market segmentation of the
company’s Key Account Managers, which allows each account manager to become
intimately familiar with the industries they serve. This allows account managers to develop
a deep understanding of customers’ energy needs and provides opportunities to bring
successful energy saving ideas to other participants in the industry. This focus, in
combination with the strategy of making conservation an integral part of traditional sales
and marketing activities, makes the account managers experts in their customers’ industries
as well as key partners in the customers’ business.

The use of value-based profiling allows the Key Account Managers to focus on customers
with the greatest potential and propensity to engage in efficiency projects. The use of
dedicated engineers who focus on energy efficiency projects ensures that the Custom Rebate
Program is not competing with the company’s operational areas for internal technical
resources. Finally, the practice of identifying and pursuing untapped savings opportunities,
either through new technologies or by engaging with under-represented markets, is key to
ensuring continued program performance over time.
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Program name

Custom Rebate Program

Targeted Customer Segment

Large Commercial and Industrial Customers

Program Start Date

1995

Annual Energy Savings Achieved

2009: 237,076 MCF;
2010: 277,741 MCF;

2011: 350,132 MCF

Peak Demand (Summer) Savings
Achieved

N/A

Other Measures of Program Results
to Date

CenterPoint Energy’s Custom Rebate Program has been recognized in
each of ACEEE’s previous reviews of exemplary efficiency programs.

Budget for most recent year (and
next budget cycle if available)

2011 Spending: $ 1,765,469
2012 Budget: $ 2,802,720

2013 Budget: $ 2,495,980

Funding Sources (name and
description)

Ratepayer-funded Conservation Improvement Program (CIP)

Website:

http://www.centerpointenergy.com/services/naturalgas/business/re
batesforbusiness/customrebates/MN/

Best Person to Contact for
Information about the Program:

Name

Position
Organization
Phone number

Email address

Todd Berreman

CIP Implementation Manager
CenterPoint Energy
612-321-4311

Todd.Berreman@CenterPointEnergy.com
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BUSINESS NATURAL GAS — EXEMPLARY

COMMERCIAL RETROFIT PROGRAM

VERMONT GAS SYSTEMS, INC., ADMINISTRATOR AND IMPLEMENTER

Program Overview

The Commercial Retrofit Program is designed to reduce natural gas consumption and peak
day demand by encouraging Vermont Gas Systems” (VGS) commercial and industrial
customers (building owners or occupants) to install cost-effective, natural gas-saving space,
water and/or process heating measures. VGS currently has approximately 5,400
commercial and industrial customers.

Measures that are typically recommended and installed include such items as insulation and
air sealing for small retail and office spaces, high efficiency boilers and furnaces, carbon
dioxide sensors for demand control of ventilation systems, direct digital burner controls for
large commercial and industrial boilers, improved steam and process controls, heat recovery
projects, and retro-commissioning,.

VGS provides customers with a free walk-through audit of their facility to identify
potentially cost-effective energy efficiency measures. Engineering assistance is provided by
VGS to customers where potentially cost-effective measures are identified in the walk-
through evaluation. When outside engineering assistance is required or requested by the
customer, VGS may assist with the cost of the engineering study. VGS offers financial
incentives to customers who install cost-effective energy efficiency projects, typically in the
form of rebates.

Rebate amounts vary and are project specific, based on the customer's savings and payback
for the investment, and the value of the avoided cost savings to VGS ratepayers. Rebates are
capped at the amount necessary to buy-down customers' paybacks for their investments to
three years or to a budgeted $/Mcf saved. Energy efficiency projects for Interruptible
customers are treated no differently than projects for firm customers in the Commercial
Retrofit program, with the exception that no peak day savings are projected for interruptible
customers. VGS encourages both interruptible and firm customers to participate in VGS'
Commercial Retrofit program.

The Commercial Retrofit Program has been offered to this customer group since October of
1992. Since then the program has continued to evolve to include more complex measures
such as exhaust stack heat recovery, commissioning, and complex boiler re-builds for
industrial boilers. In the past year, VGS began to offer low interest project financing for
smaller scale customers who may not have a defined avenue of financing their project.
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Program Performance

The table below summarizes actual program expenditures, energy savings and number of
participants for the Commercial Retrofit Program between 2009 and 2011. Actual annual
expenditures ranged from $240,000 to $340,000 with annual savings between 13,400 and
58,250 Mcfs.

2009 2010 2011

Program Expenditures ($ million) $.24 $.23 $.34

Energy Savings (Mcf)* 13,435 13,407 58,243

Number of Participants 25 completions + 20 completions + 20 completions +
26 audits, no install 27 audits, no install 28 audits, no install

*All savings are net.

The cost-effectiveness of the Commercial Retrofit Program is shown in the following table.
Results of the utility cost test and the total resource test are provided with and without
external benefits.

Cost Effectiveness 2009 2010 2011
Utility Cost Test with External Benefits 16.1 15.6 41.9
Utility Cost Test without External Benefits 9.6 9.3 24.8
Total Resource Test with External Benefits 4.6 4.3 7.0
Total Resource Test without External 2.7 2.5 4.2
Benefits

Lessons Learned

VGS' Commercial Retrofit Program offers complete flexibility to explore and encourage any
gas-saving technologies that might be cost-effective within established criteria. This allows
VGS to respond to high bill concerns from smaller gas customers such as neighborhood
stores, restaurants, and others while also pursuing highly cost-effective industrial process
savings for manufacturers and local schools and universities. Large commercial retrofit
opportunities provide a significant savings opportunity for VGS as well as for building
operators.

Taking a more comprehensive look at small commercial operations has confirmed that there
are significant barriers to retrofitting these projects. The costs associated with successfully
modifying building envelopes in the small commercial market is often quite high relative to
the available energy savings, and small businesses typically have significant constraints in
making longer term investments of this kind, even with VGS rebates taken into
consideration. The difficulty of bringing these projects to construction is a compelling
argument in favor of C&I new construction programs, which can much more cost-
effectively address design issues that will result in reduced natural gas usage than a retrofit
program can over the lifetime of the building. The incremental cost of building a more
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efficient building is almost always far less than the cost of retrofitting an existing inefficient
building. While the savings and cost-effectiveness of small commercial retrofits may pale in
comparison with large commercial and industrial projects, VGS is committed to providing
efficiency services to all customer classes. Program administrator persistence is the key in
project completion for large projects since many of these can be on the planning/drawing
board for up to three years before construction is ultimately completed.

VGS works hard to put a consistent message to the market place for all of its commercial
program offerings, so that the engineer, who designs a new office building one year, knows
to contact VGS when working on a system change-out for an apartment building the next
year. In addition to the direct resource acquisition benefits that accrue to VGS, there are
additional benefits for the three VGS commercial programs. These benefits continue to
influence the typical construction specifications created by area designers and mechanical

contractors, thus providing additional future Market Transformation benefits as well.

Program at a Glance

Program name

Vermont Gas Systems Commercial Retrofit
Program

Targeted Customer Segment

Commercial and Industrial Retrofit

Program Start Date

October 1993

Annual Energy Savings Achieved

290,870 Mcf Annualized since 1993

Peak Demand (Summer) Savings Achieved:

958 Mcf winter peak day savings since 1993

Other Measures of Program Results to Date:

Lifetime savings 5,237,102 Mcf since 1993

Budget for most recent year (and next budget
cycle if available):

2011 CY projection $239,864
2012 FY projection $268,911

Funding Sources (name and description):

Recovered entirely from rates

Website:

http://www.vermontgas.com/efficiency_programs
/comm_programs.html

Best Person to Contact for Information about the
Program:

Name

Position

Organization
Phone number

Email address

Scott Harrington or Raymond Keller

Energy Services Manager or Energy Services
Engineer

Vermont Gas Systems, Inc.

802-951-0372 or 802-951-0389

Sharrington@vermontgas.com or
Rkeller@vermontgas.com
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BUSINESS NATURAL GAS — HONORABLE MENTION

Nicor GAS ECONOMIC REDEVELOPMENT PROGRAM

NICOR GAS AND ENERGY CENTER OF WISCONSIN, ADMINISTRATORS; CNT ENERGY,
IMPLEMENTER

Program Overview

In developing its first three year energy-efficiency program plan, Nicor Gas recognized the
need and opportunity to assist customers that were working in economically challenged
areas. Nicor Gas envisioned a plan that would provide financial incentives to make energy
efficiency projects more affordable in these regions. Such a program would allow Nicor Gas
to:

e Provide the additional resources necessary to ensure that valuable energy efficiency
projects are completed in economically-challenged areas, while also creating a
positive impact in the community.

e Work with Chambers of Commerce, economic redevelopment organizations, non-
profit organizations and private businesses to leverage energy efficiency funds with
other investments that are being made specifically for community improvement
purposes.

e  Work with community-based and non-profit organizations to increase the energy
efficiency of their facilities. The program will help to reduce their energy cost
burden, allowing organizations to devote more of their resources to providing
community services.

The Nicor Gas Economic Redevelopment Program targets existing commercial, industrial
and large multi-family buildings located in areas of the utility service territory in need of
economic redevelopment. Additionally, the program also assists entities located anywhere
in the Nicor Gas service territory that contribute to the overall objective of sustainable
economic and community redevelopment. Eligible organizations typically offer community
services such as health care, education, affordable housing and job creation/retention. The
program also supports efforts to redevelop environmentally contaminated industrial and
commercial sites, commonly known as “brownfields,” with energy-efficient facilities.

Funding focuses on projects that demonstrate a strong positive community impact
including:

e  Brownfield site rehabilitation
e Job creation
e  Affordable housing solutions
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. Community-based private programs, such as health care centers, charter schools,
daycare programs and activities

The core of the Economic Redevelopment Program is comprised of customized energy-
efficiency retrofits designed to meet the needs of individual facilities. Improvements to the
building envelope, high-efficiency HVAC equipment, steam traps and improved boiler
controls are just a few examples of measures used in making existing buildings more energy
efficient.

The Economic Redevelopment Program offers comprehensive expert technical assistance
and extensive guidance throughout the process of identifying and completing energy-
efficiency improvements. Services provided by a team of professional energy engineers and
building designers include:

e A complete evaluation of the project and design documents.

e A report detailing recommended energy-efficiency technologies and systems,
estimated savings and available incentives.

e Assistance in applying for additional incentives.

e Design review and construction oversight to ensure quality results.

Financial incentives available through this program include:

e Technical consulting, design and engineering assistance (estimated $20,000 value)
provided at no cost.

¢ Financial incentives of $0.75 per therm saved (up to $100,000) per project based on

the performance of energy-efficient upgrades.

e Financial incentives for design teams to help cover the cost of design services.

The actual incentive dollar amounts and the total value of technical assistance provided are
based on the scope of the project, measures implemented and therms saved.

An example of a typical project in the Nicor Gas Economic Redevelopment Program is the
comprehensive renovation of a 93,000 square foot industrial building that has been vacant
for thirty years. After a two-phase renovation, the facility will provide light manufacturing
and office space for a company that recycles end-of-life electronics. The new owners are
upgrading energy efficiency beyond code requirements with help from the program. In the
tirst phase, the facility will receive upgrades to building shell, interior and exterior lighting
and HVAC equipment. This project will bring jobs and new business to a Tax Increment
Financing (TIF) district and divert e-waste from the landfill. When complete, annual natural
gas savings are expected to exceed 92,000 therms. The project is also eligible for electric
incentives from ComEd for savings in excess of 460,000 kWh.

Program Performance

Program performance measures are detailed in the table below. The program served only
one participant in the first year but participation in the second year has significantly
increased. The first year evaluation report is not yet complete.
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Year 1 Year 2 Year 3
(6/1/11-5/31/12) (6/1/12-5/31/13) (6/1/13-5/31/14)
Program Expenditures ($ million) $.12 $.36 (to date) N/A
Energy Savings (Gross Therms) 893.0 178,399 (to date) N/A
Number of Participants 1 32 (to date) 7 (to date)

In Nicor Gas” approved Energy Efficiency Plan, the UCT benefit-cost ratio for the Economic
Redevelopment Program was 3.2. (This analysis evaluated the program over its first three
years, which allowed for participation levels high enough to offset startup costs). Total
Resource Cost values filed in Nicor Gas” approved Energy Efficiency Plan were 2.4 for
Program Year 1, 2.5 for Program Year 2 and 2.6 for Program Year 3.

Nicor Gas estimates the lifetime cost of conserved energy (CCE) for the Economic
Redevelopment Program as $0.19 per therm. (This estimate assumes all therms reserved or
verified to-date and the estimated cost to-date to achieve those therms).

Lessons Learned

The lessons learned in this program have been numerous:

There is no single source from which to obtain maps of tax increment financing (TIF)
or enterprise zones. The economic development zones change so often that
communities have stopped developing maps.

The most efficient method to determine economic development eligibility is to
contact the economic development staff for a particular community and review the
project site address.

Forming partnerships with community loan funds, foundations and economic
development professionals is of key importance.

It is helpful to leverage existing and create new relationships with social service or
community assistance organizations. If there is a community agency, partner with
them to bring energy efficiency to their process and clients.

Program flexibility is important. For many clients, cash flow is an issue. They may
not have access to the capital needed to complete a project and must continue
fundraising as the project is implemented. This results in a longer project
implementation time and the completion of projects in phases.

Continuous, high-touch outreach is required. Several contacts are needed to bring a
project to application.

Informational webinars are helpful to introduce the program to potential clients.

It is critical to quantify the lifetime energy dollar savings that will result from an
improvement, as economic development clients are risk averse when it comes to
capital investment.

Emphasize that operating cost savings can be reallocated to support more of the
organizations’ core activities.

Engineering and technology selection assistance helps clients prioritize
improvements.
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e Make the client experience as positive and painless as possible, and exceed
expectations. Once a client experiences the program, they are eager to participate in

other projects.

Program at a Glance

Program name

Nicor Gas Energy Efficiency Program Economic
Redevelopment

Targeted Customer Segment

Commercial and industrial facilities and large multi-family
buildings served by Nicor Gas

Program Start Date

January 1, 2012

Annual Energy Savings Achieved

PY1: 893 gross therms
PY2: 179,292 gross therms (to date)

Peak Demand (Summer) Savings
Achieved

N/A

Other Measures of Program Results
to Date

Total number of applications to date: 49

Budget for most recent year (and
next budget cycle if available)

$2,029,900 for the three year Nicor Gas Energy Efficiency
Program period, June 1, 2011, thru May 31, 2014

Program Year 1: $139,904
Program Year 2: $827,858
Program Year 3: $1,062,138

Funding Sources (hame and
description)

The Nicor Gas Energy Efficiency Program is a multi-year
program funded by Nicor Gas ratepayers in compliance with
state law through a small charge identified on customer bills
as “Energy Program.” The portfolio of programs is funded
through proceeds from Nicor Gas Rider 29, the tariff rider
that allowed Nicor Gas to begin to offer energy efficiency
programs in 2010. The Economic Redevelopment Program
is one offering in the Nicor Gas Energy Efficiency Program.

Website:

NicorGasRebates.com/economic

Best Person to Contact for
Information about the Program:

Name

Position
Organization
Phone number

Email address

Tracy La Haise

Program Administrator
Energy Center of Wisconsin
608.210.7130

tlahaise@ecw.org
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COMMERCIAL AND INDUSTRIAL COMPREHENSIVE — EXEMPLARY

ARIZONA PUBLIC SERVICE SOLUTIONS FOR BUSINESS

ARIZONA PUBLIC SERVICE, ADMINISTRATOR
KEMA SERVICES INC., IMPLEMENTER

Program Overview

The Arizona Public Service (APS) Solutions for Business program is the largest
nonresidential energy efficiency program in Arizona. The program offers cash incentives,
training, and energy information services to help nonresidential customers increase energy
savings and reduce demand. KEMA Services Inc. implements the program on behalf of APS,
providing technical, marketing, outreach and application processing services. Since
inception, the program has paid upward of $73.5 million in incentives to more than 4,000
unique customers for implementing energy efficiency projects that represent more than $926
million in lifetime energy savings.

APS launched the Solutions for Business program in 2006 as part of its portfolio of energy
efficiency offerings and targets four customer project types: large existing (retrofit), large
new construction, small (retrofit) and schools (retrofit). Customer segments and building
types targeted within those project categories focus on:

Colleges/Universities
Data Centers

Grocery Stores
Hotels/Motels

K-12 Schools

Medical Facilities (In-patient/outpatient)
Offices

Industrial

Process Industrial
Restaurants

Retail

Warehouse Facilities

Solutions for Business offers cash incentives, training and energy information services to
help nonresidential customers increase energy savings and reduce demand.

The program offers incentives for a range of existing and new construction projects that
implement energy-saving equipment or controls to reduce energy use and qualify under the
program’s offerings. Technologies include lighting, HVAC, refrigeration, motors, controls
and building envelope materials.
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Training workshops are open to customers and industry professionals on a variety of
program-specific information (trade ally orientation and application training) as well as
specific energy-related topics and technologies. APS collaborates with the Arizona chapter
of the Association of Energy Engineers to coordinate and conduct training; over the past
two years, more than 600 participants have attended this program-sponsored training.
Topics range from energy studies, to motor systems and energy codes. Local subject-matter
experts serve as instructors and continuing education credits offered to attendees for most
training topics. In 2012, the program collaborated with the Governor’s Office of Energy
Policy to conduct training on energy codes and standards, and pump systems for
wastewater treatment facilities. The team also provides coordination services for the
Certified Energy Manager course and supports the ENERGY STAR® Portfolio Manager
training offered by the Phoenix chapter of BOMA.

Financing is available for energy efficiency projects through a partnership between APS and
the National Bank of Arizona. The financing option offers low interest rates to customers
who qualify for incentives from the Solutions for Business program and helps reduce
barriers to participation.

Contractors are invited to apply for membership in a Trade Ally program, launched in 2006,
that today includes more than 250 members trained in the Solutions for Business program
offerings and application process. By October 2012, 41% of members had generated 870
projects representing 70 GWh in savings and $7.9 million in incentives.

Promotion and delivery of the program occur through a highly knowledgeable team of
outreach professionals who contact customers and contractors directly to answer questions
about the program and offer assistance during the application process. Targeted and broad
marketing initiatives serve to establish a visible presence of the program offerings in the
business community and to reach smaller, niche audiences with the core message of the
value of energy efficiency. The 250-plus membership of program-trained industry
professionals in the program’s Trade Ally program, mentioned earlier, market the APS
incentives directly to customers as a key component of their own energy-related services.

The Solutions for Business program pays incentives on a variety of energy efficiency
improvements in both new construction and existing buildings, including prescriptive,
custom, technical assistance, and whole building incentives: Prescriptive incentives pay on
common equipment upgrades including lighting, cooling, HVAC testing and repair,
refrigeration and motors, in a retrofit, major renovation or new construction project; the
Express Solutions approach (formerly referenced as “direct install”) is available to all
schools in APS territory regardless of size and to APS business customers with a monthly
per-site demand of 100 kW or less; custom incentives are offered for retrofit, major
renovation and new construction energy-saving measures not included in the list of
qualified prescriptive measures; technical assistance and energy study incentives help cover
costs for energy feasibility studies, design assistance, commissioning and retro-
commissioning for new or existing business facilities; and whole building incentives are
available to explore higher performance designs and implementation of new buildings.
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Each year, the Arizona utility regulatory agency (Arizona Corporation Commission)
reviews and approves/amends the program offerings. Since inception those offerings have
included a list of incentives available by type of equipment installed based on the quantity,
size or operating level of the equipment. For example, in 2012 the incentive for replacing an
incandescent exit sign with an LED model was $25 per sign. Similarly, adding variable
speed drives to motors paid $50 per horsepower.

Custom incentives are paid at an annually set price per kilowatt hour savings up to a
percentage of incremental costs. For example, in 2012 custom incentives paid $0.09 per kWh
up to 75% of incremental costs. Customers are subject to an annual incentive cap and
require an energy analysis that demonstrates that Societal Benefits exceed Societal Costs to
meet eligibility prior to any payment of incentive.

Other offerings, including technical studies and design assistance, pay incentives based on a
percentage of the incremental cost up to a set amount as approved by the regulatory agency.
In 2012, these measures paid 50% of the cost up to $10,000.

While the program reduces the initial investment required for an energy-improvement
project, some businesses need additional assistance to fund the upfront costs. Financing
offers one solution to this project obstacle. For the past three years, APS has teamed with
the National Bank of Arizona to offer financing options for all customers who use the
Solutions for Business rebate program. Customers must meet eligibility requirements prior
to submitting a loan application, and loans cannot exceed project costs minus the rebate —
with a minimum amount of $1,000.

From 2006 to 2009, the Solutions for Business implementation team focused on promoting
incentives through customer outreach and events, and training for contractors who
provided energy-related services or products. The program designed incentives to bring
customers into the program by making energy savings affordable, attractive and accessible.
The team presented to customers and associations to educate a wide range of business
segments about the potential of energy efficiency and help generate interest in the program.

By 2010, participation and interest had grown significantly — thanks to an educated market
and to economic conditions that served to sustain customer interest. In response, the
implementation team quickly shifted its focus to managing requests for incentives with
program funds available and customer expectations for future program years. This focus
included assisting customers with application submittals and promoting financing, rebate
sales and new products through outreach and training. In 2011, the program became a
partner in the AARA-funded Energize Phoenix program that helped boost interest and
participation in the program from APS customers along the Phoenix light-rail corridor.

Program Performance

The result of these efforts and innovations has been increased participation since the launch
in 2006 that has kept pace with a steady growth in goals. Higher goals are required of the
program each year in order to achieve the state mandate to cut 22% of APS energy use by
2020.
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Performance 2010 2011 2012
Program Spending (actual) $19,753,000 $23,763,000 $31,715,000
Program Savings (net GWh) 174 185 274

No. of Participants (each year) 1,677 1,806 1,781

Cost effectiveness of energy efficiency measures installed in 2011 (from 2011 results, 2012
values currently under development):

e Lifetime benefits of installed energy efficiency measures (Societal Benefits): $148
million

e Estimated Societal effectiveness (benefit to cost): 3.0

e Program Cost per lifetime kWh saved: $0.00228 per kWh

Lessons Learned

As the market became educated and the program grew in popularity, the program went
from processing 58 project applications in 2006 to more than 3,400 in 2012, representing a
significant increase in participation among APS customers.

Over the past six years since APS launched the program, adjustments and innovations to the
program’s focus and incentives helped increase participation across a range of segments.
This focus included adjusting incentive levels, promoting technologies that offered the
greatest potential for energy savings and tailoring marketing and outreach to reach specific
segments and technology goals. The Solutions for Business program expanded its consumer
education offerings, added new tools to communicate with customers and collaborated with
outside entities to promote energy efficiency through special channels and to targeted
customers.

Program at a Glance

Program name APS Solutions for Business

Targeted Customer Segment Commercial & Industrial nonresidential customers
Program Start Date March 2006

Annual Energy Savings Achieved 2012 - 274 GWh

Peak Demand (Summer) Savings Achieved: N/A

Other Measures of Program Results to Date: N/A

Budget for most recent year (and next budget 2012 - $29.4 million
cycle if available):

Funding Sources (name and description): Business rates and Demand Side Management
Adjustment Charge (DSMAC)
Website: www.aps.com/businessrebates
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Best Person to Contact for Information about
the Program:

Name Wayne Dobberpuhl

Position Program Manager, Solutions for Business
Organization Arizona Public Service (APS)

Phone number 602-250-2535

Email address wayne.dobberpuhl@aps.com

COMMERCIAL AND INDUSTRIAL COMPREHENSIVE — EXEMPLARY

EXISTING FACILITIES PROGRAM

NEW YORK STATE ENERGY RESEARCH & DEVELOPMENT AUTHORITY (NYSERDA),
ADMINISTRATOR AND IMPLEMENTER

Program Overview

At its inception, NYSERDA'’s Existing Facilities Program (EFP) was primarily focused on
establishing the presence of Energy Service Company’s (ESCO’s) in the marketplace to
deliver Performance-Based energy efficiency projects. Until 2008, only third party ESCOs
could apply. As the focus of ratepayer funding in New York State shifted to resource
acquisition, the program evolved to allow end use customers to be direct applicants. EFP is
continuously and deliberately refined through market feedback.

EFP targets commercial and institutional businesses in sectors such as healthcare,
commercial real estate, schools, universities and colleges, and big box retail. The primary
target audience for EFP is large energy users within these verticals that will yield the highest
electric and natural gas savings. EFP has developed a key account approach; the goal of
which is to foster long-term customer relationships wherein NYSERDA can serve all of a
customer’s energy efficiency needs. These relationships focus on how the customer’s long
term energy plans can be improved with NYSERDA's technical expertise and implemented
with the help of NYSERDA's financial incentives in a way that maximizes achieved
potential.

EFP offers a portfolio of incentive opportunities to offset the capital cost of energy
improvements in existing commercial/institutional facilities across New York State, with an
integrated approach of combining electric (kWh) and natural gas (MMBtu) incentives. EFP
has helped thousands of businesses and institutions since the award-winning program
began in 1999. EFP focuses on custom, systems-based approaches that encourage
comprehensive energy solutions. These projects require more time to develop, design and
implement but yield higher energy savings potential.
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EFP offers two types of incentives: Pre-Qualified and Performance-Based. Pre-Qualified
incentives encourage customers working on small-sized energy projects and equipment
replacement projects to purchase and install more energy efficient measures. These
prescriptive incentives are structured on a fixed dollar-per-unit basis. Some of the measures
available to qualifying customers include lighting, HVAC, chillers, motors, VFDs,
commercial refrigeration, commercial kitchen equipment and washers, interval meters, and
natural gas equipment.

Performance-Based incentives are offered for customers working on large-scale projects and
the incentive amount is based on the amount of annual energy savings achieved (kWh,
MMBtu, or kW). These incentives are typically higher than those for Pre-Qualified projects,
and Performance-Based projects must meet minimum incentive thresholds to be eligible.
Performance-Based projects require an engineering analysis to substantiate energy savings,
and larger projects are potentially subject to measurement and verification (M&V) protocols
that meet international standards. The M&V process is collaboration between the applicant,
NYSERDA and technical review contractors. EFP offers Performance-Based incentives for
electric and natural gas efficiency, demand response, energy storage and monitoring based
commissioning projects.

NYSERDA is not a utility provider but has been ordered by New York’s Public Service
Commission to administer financial incentives for energy-efficiency projects cost-effectively.
Contrary to NYSERDA'’s Pre-Qualified path which offers incentives on a fixed-dollars-per-
unit basis, EFP Performance-Based path offers energy efficiency projects $0.16 per kWh
saved in Consolidated Edison’s utility territory (i.e. NYC) and $0.12 per kWh saved for rest-
of-state or “upstate” (which constitutes the remaining five (5) investor-owned utility
territories of National Grid, New York State Electric and Gas, Rochester Gas & Electric,
Central Hudson Gas & Electric, and Orange & Rockland). For energy storage projects, the
incentives rates are $300/kW and $600/kW for upstate and Con Edison’s territory
respectively. For natural gas efficiency projects the incentive rates are $15/ MMBtu saved
and $20/ MMBtu saved for upstate and Con Edison’s territory respectively. For demand
response projects the incentive rates are $100/kW and $200/kW for upstate and Con
Edison’s territory respectively.

Lastly, the offered incentive rate for Monitoring-Based Commissioning projects is
$0.05/kWh saved statewide. All projects must go through a total resource cost (TRC)
screening for eligibility at a measure and project level.

In addition to the Performance-Based incentives mentioned above, NYSERDA also offers a
Super-Efficient Chiller Bonus for eligible chiller projects. This financial bonus encourages
customers to maximize efficiency potential for the installation of new chillers that will last
decades. Water-cooled electric chillers greater than or equal to 300 tons cooling capacity are
eligible for a bonus if the proposed efficiencies exceed the associated ASHRAE 90.1 2007
(Addendum “bt’) centrifugal chiller full load standard (Path A) by at least 3% or Integrated
Part Load Value (IPLV - Path B) by at least 12.5%. Bonus incentive calculations are based on
nameplate efficiencies.
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Performance-Based Demand Response incentives are offered to offset the cost of equipment
that enables facilities to participate in New York State’s Demand Response programs.
Common measures include: load shedding controls, automation equipment and new
generation equipment. Additionally, bonus incentives are available for “fleet” installation
of new demand response-enabled load shedding ballasts and room air conditioners
[window, through-the-wall, package terminal air-conditioning (PTAC) & package terminal
heat pump (PTHP)]. Bonus incentives are offered to offset the cost of adding

integrated / tamper-proof direct load control and shedding capability to the fleet. Lastly,
higher cost sharing is offered to applicants who integrate energy efficiency and demand
response.

EFP is the product of merging two predecessor programs, the kWh-acquisition based
Enhanced Commercial / Industrial Performance Program (ECIPP) and the kW-based Peak
Load Management Program. Merging the two programs into one cleared up any
marketplace confusion and offered a one-stop shop for incentives. ECIPP itself was a
combination of previous offerings, incorporating the former Pre-Qualified program at the
time (then called the Smart Equipment Choices Program) and the custom incentive program
(CIPP). Having a consolidated umbrella offering has provided the opportunity to build a
better brand image in a single program, rather than having several smaller programs
marketed separately.

Program Performance

EFP’s most recent 3 years of performance metrics are available for 2009, 2010 and 2011. In
2009, 2010 and 2011 the program expenditures were $24.0M, $29.8M and $26.1M
respectively. Information regarding the evaluation of the EFP program is provided on
NYSERDA'’s website at http:/ /www.nyserda.ny.gov/Energy-Data-and-Prices-Planning-
and-Policy /Program-Evaluation.aspx.

2009 2010 2011
Program Expenditures ($ million) $24.0 $29.8 $26.1
Net Energy Savings® (GWh) 161 152 1152
Demand Savings? (MW) 71 160 632
Gas3 (MMBtu) NA 251 35,729
Number of Participants 1,431 2,564 2074

1GWh savings, and all metrics in this table (unless otherwise noted) include SBC and EEPS results
2MW reductions aggregates callable and permanent load reduction

3Gas MMBtu EEPS results only

aSavings for the Cooling Recommissioning component of the Existing Facilities Program were reduced in Q4 2011 to
account for the retirement of installed measures reaching the end of their useful life. This affects cumulative 2011
savings-to-date but not achievement in year 2011.

Note: An impact evaluation was completed recently and new factors will be applied retroactively and subsequently,
future reports will have new metrics. The metrics in the table above are accurate thru the 2011 year-end report and
include all factors applicable at that time.
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NYSERDA uses the Program Administrator Cost test, or PAC, (calculated like the Utility
Cost Test) to calculate the cost-effectiveness of the EFP. The PAC ratio is 10.2 with resource
benefits only and 11.6 with participant non-energy impacts. The Total Resource Cost (TRC)
test results for EFP is 1.8 with resource benefits only, and 2.0 with participant non-energy
impacts considered.

The lifetime cost of conserved energy (CCE) is calculated the same as the levelized cost of
MWh for EFP. The program’s levelized cost is $58 to $87 per MWh ($0.058 to $0.087 per
kWh) and $10 to $15 per MWh ($0.010 kWh to $0.015 per kWh) depending on the discount
rate (0% or 5.5%) used in the calculation.

Lessons Learned

Some of the lessons learned over the evolution of the Existing Facilities Program include the
value of utilizing nationally-recognized lists for qualifying/approved technologies and the
importance of getting involved in the process. For example, the DesignLights Consortium’s
(DLC) Qualifying Products List for Solid-State Lighting (i.e., LED’s) and/or Energy Star-
rated LED listed products are a requirement for eligibility for incentives through EFP.
NYSERDA staff in EFP, as well as in EFP’s counterparts in New Construction, serve as part
of the advisory board and technical committee for DLC. It's important for program
administrators to keep abreast of the testing procedures and the best products available in
the marketplace.

In recent years, EFP has become more engaged with large end-users through an evolving
key account manager strategy. This is a more proactive approach to procuring projects and
building relationships with large end-users which emphasizes the value of participating in a
NYSERDA offering that, with its measurement and verification (M&V) processes may, at
first, seem onerous. Both NYSERDA project managers and contracted outreach providers
for the program must enlighten potential customers to see the benefits of participating in
EFP, with its savings-verifying M&V process.

In conclusion, NYSERDA's EFP operates in a somewhat competitive environment, in that
customers can choose to participate in a NYS utility-offered program instead, of which
many offer lucrative incentives and their M&V process may not be stringent. History has
proven to NYSERDA that customers see the benefit of M&V, in addition to sometimes
more-strict efficiency standards (like NYSERDA’s LED policy), and appreciate what
NYSERDA'’s EFP has to offer. Customers respect NYSERDA's key-account approach to
providing technical resources, maximizing their financial benefits through NYSERDA's
research & development and offering deployment programs (like EFP) to maximize the
potential energy efficiency incentives while delivering a cost-effective program for New
York State.
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Program at a Glance

Program Name Existing Facilities Program
Targeted Customer Segment Commercial / Institutional
Program Start Date 2008*

(*As mentioned above, please note NYSERDA has
run slight versions of this program since 1999)

Annual Energy Savings Achieved 1,513.6 GWh
Peak Demand (Summer) Savings Achieved 308.9 MW (Permanent)
Other Measures of Program Results to Date 656.6 MW (Callable)
Budget for most recent year (and next budget 2012 - $30M; 2013 - $42M;
cycle if available) 2014 - $42M; 2015 - $42M
Funding Sources (name and description) System Benefits Charge (SBC)
Website http://nyserda.ny.gov/efp
Best Person to Contact for Information about the Program
Name Scott Smith
Position Program Manager
Organization NYSERDA
Phone Number (518) 862-1090 x3344
Email Address sas@nyserda.ny.gov

COMMERCIAL AND INDUSTRIAL CUSTOM — EXEMPLARY

E+ BUSINESS PARTNERS PROGRAM

NORTHWESTERN ENERGY, ADMINISTRATOR AND IMPLEMENTER
Program Overview

The E+ Business Partners Program targets electric and natural gas commercial and small
industrial NorthWestern Energy customers in Montana. In general, this program promotes
site-specific projects that include packages of DSM measures that are relevant to the
business and of interest to the business owner. A Business Partners proposal is prepared by
the property owner, usually with the help of an engineering or architectural firm. This
proposal may include any/all DSM measures that can be demonstrated as cost-effective.
Typical measures are to improve lighting, heating and cooling (HVAC) systems,
refrigeration, air handling, and pumping systems. Recently popular measures include
variable air volume systems, variable speed drive motors and associated control equipment,
and new refrigeration cases. Typically, these package proposals include a comprehensive
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retrofit of the retail and warehouse lighting systems in addition to the other more
specialized measures. The Business Partners proposals must include calculations of energy
savings and cost-effectiveness. Complex proposals must include results of computer energy
simulation using an approved software package. Both new and retrofit facilities are eligible.

The Business Partners program is a non-prescriptive rebate program with two unique
elements. The first unique element of the program is that outside service providers
(vendors) are contracted to seek out E+ Business Partners Projects and work them to
completion. NorthWestern has five of these contractors active at this time. These service
providers are placed on a “Performance Contract”. If these contractors do not produce
successful projects, they do not get paid by NorthWestern. They receive the following levels
of incentives:

Project signing and customer commitment:

o 11% of electric resource value, and/or
e 5.5% of the natural gas resource value

Project completion, and additional payment of:

o 11% of electric resource value, and/or
e 5.5% of the natural gas resource value

The second unique element of the program is that NorthWestern has developed a totally
separate team of professionals whose sole purpose is to find qualified E+ Business Partners
Program leads among commercial/small industrial customers and refer those leads to the
contractors/vendors described above. They have no other purpose than to tirelessly
promote the E+ Business Partners Program and find and qualify leads for referral. They
have no alliances, loyalties or allegiances to any program vendor or contractor. They are
accountable directly to NorthWestern DSM staff.

E+ Business Partners Program offers customized incentives to unique, site-specific projects
and can accommodate most projects that provide cost-effective conservation. Cost-
effectiveness must be supported by specifications and energy savings calculations that pass
muster with utility engineering staff.

Projects for the Business Partners program can originate with the customer, with the
implementation staff, or with NWE staff. Utility program staff will provide project scoping
studies both at a customer’s request and in cold calls. A proposal includes a facility
description, the proposed measures, cost estimates, an economic analysis, and a project
implementation schedule. The proposal is reviewed and analyzed by program
implementation staff and by NorthWestern staff. Incentives for a project are capped so as to
not reduce the project’s payback period to less than one and one-half years.

When utility program staff are satisfied that a proposed project meets the program
requirements, they submit a rebate funding request internal to NorthWestern based upon
the project’s scope, cost, and projected energy savings. Upon approval of the request by
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NorthWestern management, the program staff makes an offer to the customer to fund the
proposed project. If the customer agrees to the offer, a contract is drafted. The contract must
be previewed by the same NorthWestern parties who were required to approve the rebate
amount and, following the customer’s signature, is executed by all of those same parties.
This process can take two to three months.

During the project implementation phase, program staff and implementation staff
sometimes provide advisory services to the customer such as assistance in review of design
or bid documents, assistance in investigating or arranging financing options, project
management assistance, and assistance with project commissioning.

Upon receiving the customer’s written notification of project completion, for which there is
no prescribed form or format, the program staff authorize a rebate check. All Business
Partners projects are verified and inspected by program staff or Customer Advocates. When
Customer Advocates perform an inspection, they typically take the rebate check with them
to deliver to the customer at the time of the inspection.

Financial incentives to the property owner/participant (different from the
vendor/contractor incentives discussed above) are given in the form of a cash incentive,
paid by check upon completion of the project and inspection by the utility or its agent. This
incentive is based on the electric and/or natural gas resource value of the energy saved over
the life of the measure(s). The incentive offered ranges up to approximately 50% of the
avoided cost-based resource value of the project. Customers/participants are expected to
contribute some of their own money to the project, and the utility also considers the simple
payback faced by the customer when calculating this financial incentive. Negotiation of the
incentive amount also occurs to encourage customers to commit and complete their projects.
In the negotiations, the utility bases its position on the results of the Utility Cost Test
benefit/ cost ratio.

NorthWestern’s DSM Program staff have worked in this field for most of their careers, and
they know well the difficulty of trying to directly reach those customers whose facilities or
processes are both eligible for and would benefit from the program. Direct contact is best,
and ongoing support and “hand-holding” is needed and most effective in getting
commercial DSM done. Ultility staff cannot be in the field and in the office at the same time,
so an extension of their reach and presence is achieved through the design and ongoing
operation of the E+ Business Partners Program.

While there is no project minimum or maximum size, not every project that qualifies for the
program warrants the effort required for program participation (for example, the mere
replacement of a water heater). The program seeks custom applications that, ideally, involve
multiple measures or system redesign and not simply the change of a single piece of
equipment.

This program was initiated in 2005 with one outside contractor who was somewhat
reluctant to try the Performance Contract approach. At that time, utility avoided costs were
somewhat higher which enabled fairly attractive financial incentives to be paid to both
contractors and customers. The first program contractor met with success in finding and

59

Schedule TW-3



LEADERS OF THE PACK © ACEEE

completing projects, and then expressed interest in a longer term contract with
NorthWestern Energy.

NorthWestern introduced more competition into the E+ Business Partners Program by
finding and hiring additional vendors/contractors who began to compete with one another
to find the best projects and get them completed and claim the incentive. NorthWestern
then identified a group of talented and highly motivated individuals within the ranks of its
other outside service providers and assigned them to be marketing and outreach specialists
for the E+ Business Partners Program. This team is paid a salary and their travel costs are
fully reimbursed by NorthWestern. They make cold calls, hold training and informational
sessions, and “work their turf” like seasoned sales representatives.

Program Performance

Various measures of the E+ Business Partners Program’s performance are provided in the
table below. Average electric program expenditures have ranged from one to two million
dollars. Natural gas program expenditures have been significantly lower. A realization rate
of .95 was applied to gross electric savings to calculate net electric savings. A realization
rate of 1.14 was applied to gross natural gas savings to calculate net natural gas savings.

2009 2010 2011
Electric Program1 Expenditures ($ million)  $1.57 $1.29 $2.10
Nat. Gas Program?2 Expenditures ($ million) $0.02 $0.10 $0.21
Gross Electric Savings (kWh) 3,594,233 2,803,257 3,628,957
Net Electric Savings (kWh) 3,406,881 2,657,135 3,439,795
Net Demand Savings (kW) 389 303 393
Gross Natural Gas Savings (dKt) 2,283 1,709 5,214
Net Natural Gas Savings (dKt) 2,597 1,944 5,932
Number of Participants (Completed 35 39 34

Projects)

1 Order 17063
2 Order 17070

Both the electric and natural gas components of the program are cost-effective with

Utility /Program Administrator Cost (UCT) Test ratios of 1.55 and 2.04 respectively over all
years (2007-2011). Similarly, the Total Resource Cost (TRC) Test indicates that the program
is cost-effective with a benefit/cost ratio of 1.07 for the electric portion of the program and
of 1.44 for the natural gas portion of the program for the 2007-2011 time period. Lifetime
cost of conserved energy for this program is estimated at $0.055/kwh and

$4.826/ dekatherm based on the TRC test and $0.037/kwh and $2.966/ dekatherm based on
the UCT test.
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Additional evaluation results can be found in the process and impact DSM Program
Evaluation completed for NorthWestern by SBW Consulting, Inc. in January, 2013 (see
http:/ /www.northwesternenergy.com/documents/StudiesReports /ExhibitMHB1a.pdf).

Lessons Learned

The mix of competition, performance-based compensation for contractors, site-specific
projects, flexibility with qualifying DSM measures, customized incentives and aggressive
marketing support in the E+ Business Partners Program has been successful for
NorthWestern and its participating customers.

Experience from this program affirms what many in the DSM community already believe to
be true:

e Customers need convincing and persuading.

e They need the program “hassle factor” reduced.

e They need hand-holding, and somebody to help them decide and then help them get
the work done.

e They want cash.

e They want somebody they can trust.

The program’s approach encourages the development of one-on-one relationships with
customers and vendors, an approach that works well in a state like Montana with a small
population. The greatest marketing success has come from direct outreach to folks in the
industry - engineers and equipment vendors. Over time, the development of personal
contacts and relationships has resulted in customers coming to the program with projects.

Program at a Glance

Program name E+ Business Partners Program
Targeted Customer Segment Commercial/small industrial electric and natural gas
Program Start Date July 2005
Annual Energy Savings Achieved 18,500,000 kwh; 5,526 dKt
Peak Demand (Summer) Savings Achieved 2 MW
Other Measures of Program Results to Date
Budget for most recent year (and next budget $1,900,000
cycle if available)
Funding Sources (name and description) Energy Supply
Website: http://www.northwesternenergy.com/eplus
Best Person to Contact for Information about the
Program:
Name David Bausch, PE
Position Senior DSM Engineer
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Organization NorthWestern Energy
Phone number (406) 497-2322
Email address David.bausch@northwestern.com

COMMERCIAL AND INDUSTRIAL CUSTOM — EXEMPLARY

SELF DIRECTED CUSTOM EFFICIENCY

XCEL ENERGY, ADMINISTRATOR AND IMPLEMENTER

Program Overview

Xcel Energy launched the Colorado Self Directed Custom Efficiency Product in 2009. The
Product provides increased rebates to large commercial and industrial electricity customers
who engineer, implement and commission qualifying projects at their facilities. Under the
Self-Direct Custom Efficiency Product, the customer performs the design, engineering,
measurement, verification, and reporting of energy efficiency projects approved by Xcel
Energy. Eligible business customers must be in the Colorado service territory, have
aggregate peak demand at all meters of at least two megawatts (MW) in any single month,
and have an aggregate annual usage of at least 10,000,000 kWh.

Any technology, process, or system improvement that saves electricity and meets rebate
eligibility requirements can be rebated through the program. Self Direct was designed to
provide a path for customers who have access to appropriate resources to properly identify,
quantify, scope and implement a project, without the assistance of Xcel Energy. Due to this
increased reporting and validation burden placed on the customer, Xcel Energy is able to
provide a larger rebate.

The Self-Direct Product also allows the customer to “bundle” electric energy saving
opportunities into one project, which allows them to more accurately define a project and
capture all of their qualifying energy saving activities. All measures included in the
bundled project must have electric energy (kWh) or demand (kW) savings on Xcel Energy's
service.

The intent of the offering is to allow customers with the internal expertise, or access to
expertise, to drive their own energy efficiency projects while providing utility incentives to
help them overcome financial barriers to implementation. This work can either be
performed by the customer, if they have the available internal resources, through a third
party such as an ESCO (Energy Service Company), or by utilizing an engineering firm in
order to meet the Product participation requirements.
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Participation is a multi-step process. Customers first receive a rebate application from their
Xcel Energy account manager, who ensures that all Product eligibility requirements are met.
Pre-qualified customers then identify energy efficiency opportunities in their building and
submit a detailed energy efficiency improvement plan to Xcel Energy. Xcel Energy reviews
the project and provides a TRC (total resource cost) calculator for the customer to analyze
the cost/benefit relationship of the project. The TRC must be greater than 1.0 to qualify for
a rebate. Payback periods must be greater than one year and less than the lifetime of the
equipment to qualify for a rebate.

Upon review and pre-approval of the improvement plan, customers are notified of their
project’s approval and their potential rebate amount. At this stage a monitoring plan is
finalized to verify the project’s results. When the customer has completed implementation
of the project, they will submit a completion report including measurement and verification
of the energy savings if savings are anticipated to be greater than 250,000 kWh. Once the
completion report is approved by Xcel Energy, the rebate based on M&Vd savings will be
issued to the customer.

The Self-Directed Custom Efficiency Product offers increased performance-based rebates in
exchange for the customer bearing the responsibility of project commissioning and M&V.
Rebate amounts are based on the energy savings of the project with the customer choosing
whether they would like to receive up to $525/kW or $0.10/kWHh. The rebate is capped at 50
percent of the project’s incremental costs.

The Self-Direct Product was launched in 2009 as a result of discussions with stakeholders
and approval by the Public Utility Commission during Xcel Energy’s 2009/2010 Biennial
DSM Plan application.

Program Performance

Now in its third year of implementation, has seen considerable customer interest and has
achieved early success. Participating customers report high satisfaction with the program
and vendors are optimistic for the future of performance contracting due to increasing
customer prioritization in addressing energy costs. After launch in 2009 and 0 participants,
the Self Direct Product realized significant growth in 2010 with ten projects completed and
8.97 GWh achieved against a goal of 4.4 GWh. 2011 had 2 participants and achieved 7.67
GWh achieved against a goal of 5.6 GWh.

One customer received the largest rebate given to date in any DSM program of $731,263.
This same customer participated in the program in 2011 and has now realized 9.1 GWh of
savings and received rebates totaling $1,444,202. 2012 had 5 projects completed and
achieved a record 9.7 GWh of savings against a goal of 8.98 GWh, and paid the second
highest rebate of $685,378. 2013 has a pipeline of over 8 GWh. Average savings per
participant is 1.7 GWh with TRC’s of over 2.0. Since the 2009 launch the Self Direct program
has achieved over 26 GWh and 3531 kW of savings and paid rebates in excess of 3.4 Million
Dollars
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Actual program spending dropped from $1,877,874 in 2010 down to $977,629 in 2011 before
being increased again in 2012 to $1,182,587.

Program savings and cost effectiveness, especially in the context of annual spending, are
summarized in the table below:

Net KWh Net kW Cost Effectiveness
2010 8,965,180 1,955 Net kW
2011 7,666,147 428 Net kW
2012 9,723,468 1,148 Net kW TRC (2012 Plan) 1.79*

*Utility Cost Test (UCT) is 4.67; lifetime cost of conserved energy (CCE) is $.01 ($0.00 per kWh).

Impact evaluations are available at:
http:/ /www.xcelenergy.com/About_Us/Rates & Regulations/Regulatory_Filings/CO D
SM

Lessons Learned

With such a small pool of very large eligible customers and the potential for wide variability
in participation, this program should be utilized as a key component of a well-rounded
portfolio, but should not be expected to carry the weight of the entire business offering. The
cycle from evaluation of an improvement to implementation of a project typically occurs
over multiple years so a DSM portfolio will need to manage the peaks and valleys of a
program like this.

Designing a program to maximize responsiveness to industrial customers' needs is critical.
Establishing strong working relationships between the program staff and customers,
thereby providing continuity of program staffing and offerings, is a key element of success.

Program at a Glance

Program name Self Direct Custom Efficiency
Targeted Customer Segment Large Commercial and Industrial
Program Start Date 2009
Annual Energy Savings Achieved 2012 Net Generator kWh 9,723,468
Peak Demand (Summer) Savings Achieved: 2012 Net Generator kW 1,128
Other Measures of Program Results to Date: Exceeded 2012 goal by 108%
Budget for most recent year (and next budget $1,908,790
cycle if available): $1,914,342
Funding Sources (name and description): DSMCA rate rider and utility base rates
Website: www.xcelenergy.com/business
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Best Person to Contact for Information about the

Program:
Name Dominic Kennedy
Position Product Portfolio Manager
Organization Xcel Energy
Phone number 303-294-2918
Email address Dominic.W.kennedy@xcelenergy.com

COMMERCIAL LIGHTING — EXEMPLARY
ENHANCED LIGHTING PROGRAM

PUGET SOUND ENERGY, PROGRAM ADMINISTRATOR AND IMPLEMENTER

Program Overview

With a change in federal lighting efficiency standards impacting T12 technology effective in
July 2012, there is a need to encourage lighting projects to include more extensive measures
than simple T12 to T8 conversions to ensure continued success of commercial lighting
efficiency programs. Puget Sound Energy’s (PSE’s) Enhanced Lighting Program
comprehensive approach meets that need.

To set solid foundation, projects must follow several rules and guidelines in order to qualify
for participation in the Enhanced Lighting Program: they must cut lighting power density,
be comprehensive themselves, only certain qualified products and technologies are
permitted, and in many cases and application projects are mandated to include lighting
controls or automated lighting controls.

Building lighting power density (LPD) after the project is complete must be at least 10%
below that required by section 1530 of the Washington State Energy Code edition effective
at the time of project initiation. Projects not meeting this requirement will be paid at Tier 1
levels unless changes are made to bring them within compliance of this rule. This
requirement may be increased or decreased in response to changes in the Washington State
Non Residential Energy Code and/or as PSE gains more understanding of capabilities to
exceed code-mandated Lighting Power Allowance (LPA) requirements.

Projects performed in this program must be comprehensive. All lighting on the qualifying
PSE account must be addressed, inside and out. If the business has more than one account,
sub-account, or meter serving the business, all within one building, the entire building must
be encompassed by the project. If a business uses a space within a building that is used by
one or more other businesses, the entire space being used by this business must be
encompassed by the project. If a business has more than one building, and the buildings are
on separate accounts or sub-accounts, the customer may elect to perform a comprehensive
project on the individual buildings identifiable by separate accounts or sub-accounts.
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e Allinterior and exterior lighting must be considered part of the project

¢ Allincandescent lamps must be replaced with a qualifying LED, CFL or T8
technology.

e Exterior lighting must also be addressed if it is the responsibility of the business
being retrofitted. This includes wall packs, walk-way lighting, facade lighting,
decorative lighting, and parking lot lighting.

e Appropriate controls must be installed in all spaces.

LED products may be used if they are on one of these lists: ENERGY STAR qualifying
commercial LED lighting products, Design Lights Consortium list of qualifying products, or
Lighting Design Lab list of qualifying products (or meet the qualifications to be on the
Lighting Design Lab list). (Exit signs and backlit signage are exempt from this requirement.)

CFL products may be used if they are currently listed by ENERGY STAR on their list of
qualified CFL lamps.

Other lighting technologies may be used if demonstrated to be more efficient and cost
effective than other options if all other criteria of this program are met, with the exceptions
of the following lighting technologies: incandescent, T12, high pressure sodium, and low
pressure sodium.

Controls must be used anywhere they would be required by the current Washington State
Energy Code if the building were being built new at the time of the project with the
exception of section 1513.3 Daylight Zone Control requirements. If not otherwise required
by code (if the building were currently being built), automatic lighting controls must be
used in the following places:

e Individual offices

e Restrooms

¢ Open plan office spaces

e Parking garages and lots

e High bay spaces (warehouses, barns, gyms, etc...)

e Exterior area lighting

e Stairwells

e Perimeter lighting photo-control when appropriate (optional) Follow Washington
State Energy Code requirements per 1513.3 Daylight Zone Control.

Program Performance

The Program has ramped up energy savings quickly and become a major contributor to
overall lighting energy savings. The Enhanced Lighting program has been integral in Puget
Sound Energy’s energy efficiency portfolio even though it has only been active since August
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of 2011. To date the Enhanced Lighting Program totals 10% of all custom commercial
lighting projects while accounting for 23% in total savings for all custom commercial
lighting projects.

The table below summarizes the savings and costs over the life of the program.

Puget Sound Energy Enhanced Lighting Program Data

Participants | Projects | Project Cost | Incentives Annual Savings (kWh/yr) TRC
1st Year 22 22 $918,031 $594,549 2,212,392 1.90

Completed
2nd Year 44 45 $2,984,980 |S$1,945,195 12,178,371 3.22
In Process 42 45 $3,408,405 |$1,864,153 6,899,448 1.60
Totals 108 112 $7,311,416 |$4,403,897 21,290,211 2.30

1) 1stYear consists of data from 8-1-2011 thru 7-31-2012.
2) 2nd Year consists of data from 8-1-2012 thru 2-15-2013.
3) Cost Effectiveness Threshold "Total Resurce Cost" (TRC) =0.50

The enhanced incentive provided through the program has assisted the participating

businesses

to not only lower their energy cost but to also exceed mandated energy codes for

lighting while becoming a community steward of energy efficiency.

Lessons Learned

Implementing the Enhanced Lighting Program has brought about some challenges resulting
in the following lessons learned:

PSE soft launched the program for a period of approximately 4 months. This
allowed PSE to fine tune various aspects of the program including the excel tool
used to calculate energy savings, expand training to staff, provide one-on-one
training with trade allies, and expand / revise program requirements based
upon internal staff and trade ally feedback.

Trade allies have found various facility types that work well with this program.
One type of facility that works well with this program is car dealerships. It
seems that the increased incentive levels offered through PSE’s Enhanced
Lighting program help drive the more costly retrofits to exterior pole lighting.
There was some initial confusion with our trade allies on what distinguished this
program from PSE’s other lighting offerings. It has taken some time to get them
familiar with the program requirements. Additionally, we have improved the
Excel tool used to calculate energy savings to make it more clear when a project
qualifies and when it doesn't.

Program at a Glance

Program name Enhanced Lighting Program
Targeted Customer Segment Commercial
Program Start Date August 2011
Annual Energy Savings Achieved 21,290,211 kWh/yr
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Other Measures of Program Results to N/A

Date:

Budget for most recent year (and next N/A - Part of our custom programs.

budget cycle if available):

Funding Sources (name and description): PSE Conservation Rider - Customer Conservation Charge to PSE
Utility Bill

Peak Demand (Summer) Savings Achieved:  N/A

http://pse.com/savingsandenergycenter/ForBusinesses/Pages/

Website: Enhanced-Lighting-Program.aspx

Best Person to Contact for Information
about the Program:

Name Corey Corbett

Position Supervising Engineer
Organization Puget Sound Energy
Phone number 253-395-6978

Email address corey.corbett@pse.com

COMMERCIAL AND INDUSTRIAL RETROCOMMISSIONING — EXEMPLARY

COMMERCIAL RETROCOMMISSIONING PROGRAM

SOUTHERN CALIFORNIA EDISON, ADMINISTRATOR AND IMPLEMENTER
Program Overview

With an annual budget of $3 million, the Southern California Edison (SCE)’s commercial
retrocommissioning (RCx) program is one of the largest programs of its kind. The program
was first implemented on a full scale in the 2006-09 program cycle. With a budget of $8
million in 2006-09, the program was designed to improve the operation of large commercial
buildings with a square footage of 100,000 square feet or higher (this limit was later dropped
to 25,000 square feet in 2010-12 to allow for small- and medium-sized commercial
buildings). By the end of 2009, the program saved SCE customers 17 GWh and 1.1 MW in
electricity and 200,000 therms in natural gas on an annual basis (gross savings). The
program was co-funded by Southern California Gas (SCG), and this co-funding
arrangement ensured that participating customers received full benefits in terms of savings
and financial incentives for all major fuel sources. Despite the cofounding, the program is
managed solely by SCE.

The RCx program provided free investigation/study to participants via approved RCx
providers in the network. Along with this no-cost investigation, the participants qualified
for financial incentives based on gross energy savings (kWh), peak demand reduction (kW),
and natural gas savings (therms). Targeted end uses and measures included HVAC systems,

68

Schedule TW-3


http://pse.com/savingsandenergycenter/ForBusinesses/Pages/Enhanced-Lighting-Program.aspx
http://pse.com/savingsandenergycenter/ForBusinesses/Pages/Enhanced-Lighting-Program.aspx
mailto:Corey.corbett@pse.com

LEADERS OF THE PACK

refrigeration systems, control systems, and some lighting systems. Due to the long-project
cycle and the upfront investment to pay for the RCx investigation study, the 2006-09
program introduced several safeguards to ensure that only serious participants and viable
projects were enrolled in the program. These safeguards included having the participant
sign an agreement upfront to implement all reasonable measures under a year in simple
payback (or the participant would have to reimburse the investigation cost to the program),
and paying implementation incentives only for measures with a simple payback of over a
year.

While the 2006-09 program was a resounding success in terms of meeting program metrics
and savings goals (in an impact evaluation done on behalf of the California Public Utilities
Commission the realization rate was estimated at 94% for kWh, 204% for kW, and the net-
to-gross ratio was 86%), a process evaluation done by SCE-contracted consultants found
several areas for improvement. The recommendations included simplifying the calculation
process to avoid having RCx service providers spend too much of their own resources to
perform calculations, and improving drop-out rates of projects from the investigation stage
to implementation.

In response to the recommendations by the process evaluation, the program management
team implemented simplified calculations methodologies for simple measures, which led to
standardized calculation templates and the Building Optimization Analysis (BOA) tools,
and introduced a scoping phase, where the potential RCx provider is allowed one day on
the building site to perform preliminary analysis before committing to the project. This
scoping phase is coupled with a pay-for-performance structure on the provider’s contract to
ensure that they can deliver the level of savings predicted in their scoping analysis.

As SCE’s RCx program looks toward the future, it will keep evolving and improving to
ensure that the program remains relevant and effective in the marketplace. In 2013-14, the
RCx program is rolling out further enhancements that are expected to improve the program
further. One of the major changes is with respect to how the program works with RCx
providers. The RCx program sees an opportunity to further transform the RCx market by
introducing a new program design that will allow all eligible RCx providers to participate
and thrive with the program. The program is also looking forward to integrating Energy
Management and Information tools into its program delivery.

Program Performance

The Commercial RCx program performed well in the 2010-2012 program cycle. Throughout
the three years, there were over 150 project applications submitted from 56 distinct
customers. A total of fifty-five projects were committed for incentive payments. Presently,
the gross energy savings to be claimed total to about 6.95 million kWh, with 500 kW of
permanent peak demand reduction and 265,100 therms of natural gas savings. To achieve
these savings, the program spent around $2.1 million, which includes provider costs and
incentive payments. Based on these costs, the program’s cost effectiveness is right around
$0.30 per gross kWh, which is a significant improvement from $0.47 per gross kWh in the
2006-2009 program cycle. As a point of clarification, this cost effectiveness estimation does
not include other SCE program costs such as SCE labor, administrative costs, and overhead
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costs At this point, there is not an impact evaluation available for the 2010-2012 program
cycle but there are plans to conduct one in 2013.

The table below breaks down program expenditures, energy savings and participation by

year for the 2010-2012 program cycle.

2010 2011 2012
Program Expenditures $307,294 $586,478 $773,526
Gross Electric Savings (kWh) - - 6,878,149.5
Gross Natural Gas Savings (Therms) - - 262,154.5
Gross Demand Savings (kW) - - 499.7
Number of Participants (Committed Projects) 21 33

Lessons Learned

The Commercial RCx program is currently undergoing a program re-design for the 2013-
2014 program cycle to take into account some of the lessons learned from the 2010-2012
program cycle.

One main lesson to focus on involves allowing for a greater number of approved providers
to conduct customer sites screening and RCx investigations. Having only one consultant
screening customer sites and nine approved providers in the previous cycle was detrimental
to program participation and pipeline growth.

Another lesson to address involves the policy of only paying incentives on measures with
greater than 1-year payback. This policy results in less incentive money for the participants
and adds a natural limitation in participation. Offering incentives for all measures,
regardless of payback, will help in this arena.

Lastly, changes to the project application flow to be less cumbersome would allow for a
more streamlined approach. Too many project phases exist (Screening, Scoping,
Investigation, Application, MLF Review, Customer Agreement, Installation Report, IST
Review, Incentive Payment) and a streamlined approach would provide a less complicated
format for participants.

Program at a Glance

Program name

Southern CA Edison’s Commercial
Retrocommissioning Program

Targeted Customer Segment

Non-residential Commercial Customers with a
square footage of 25,000 or higher

Program Start Date 1/1/2010
Annual Energy Savings Achieved Average of 2,316,958 kWh per year
Peak Demand (Summer) Savings Achieved ~ 500 kW
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Other Measures of Program Results to Date ~ 265,122 therms
Budget for most recent year (and next budget 2012 budget: ~ $5,362,300
cycle if available) 2013-2014 budget: ~ $2,182,000
Funding Sources (name and description) SCE Customer Rates
Website http://www.sce.com/rcx/ (undergoing revisions)
Best Person to Contact for Information about the
Program:
Name Zhong Li
Position Manager
Organization Southern CA Edison
Phone number 626-302-0397
Email address Zhong.Li@sce.com

COMMERCIAL AND INDUSTRIAL RETROCOMMISSIONING — EXEMPLARY

COMED SMART IDEAS FOR YOUR BUSINESS
RETRO-COMMISSIONING (RCX) AND MONITORING-BASED COMMISSIONING (MBCX) PROGRAM

COMED, IN PARTNERSHIP WITH NICOR GAS, NORTH SHORE GAS, AND PEOPLES GAS,
ADMINISTRATOR
NEXANT, IMPLEMENTER

Program Overview

In February 2008, the Illinois Commerce Commission approved ComEd’s 2008-2010 Energy
Efficiency and Demand Response Plan. The company was authorized to collect funds for
the implementation of energy efficiency programs targeting residential and business
customers through a rider on all bills. On June 1 of that year, ComEd launched Smart Ideas
for Your Business (SIFYB), which offered incentives for standard (prescriptive) and custom
energy efficiency projects. Four retro-commissioning pilot projects were conducted during
the first program year, with Nexant providing the engineering services.

Those initial RCx projects established the basic program incentive structure, which remains
in place today. Customers receive a free expert analysis of the performance of their
building’s energy-using systems conducted by an approved engineering firm. In return,
they agree to spend at least a minimum amount on implementation of low and no-cost
operational improvements with a combined simple payback of 18 months or less. The
program targets retail / office buildings, commercial real estate, hospitals, education,
hospitality, and other building types with more than 150,000 £t2 of air-conditioned floor
space.
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Since that first year, several significant enhancements have been made to program strategy.
Most important, a multiple service provider model was implemented beginning in Program
Year 2. The engineering firms selected to be approved service providers act as the primary
sales channel for the program, typically generating over 80% of new projects in a given year.
By paying for all engineering costs, ComEd allows service providers to offer an RCx study
at no charge to qualified customers, which helps the providers to strengthen their existing
relationships with building management and to generate new revenues. In turn, the
program gains visibility and valuable access to decision-makers at facilities which fit the
program criteria.

A periodic RFP process is conducted to add new service providers and remove under-
performers. In this way, the program not only gains access to additional customer decision-
makers, it also enables the recruitment of providers with strengths in specific market
segments (hospitals, office buildings, hotels, educational facilities, etc.) Currently, there are
27 firms serving as approved RCx providers.

A second major strategic shift was the expansion of the program to include investigation for
potential therm saving opportunities. Partnering with the gas utilities in ComEd’s territory
has brought considerable value to the program; investigating for gas and electric savings
simultaneously is far more efficient than doing so separately, which makes RCx more cost-
effective for all parties. Further, it allows the utilities to address the energy efficiency needs
of their customers in a more comprehensive manner.

Another important refinement has been to allow increased flexibility in project processes.
For example, combining planning and investigation phases into a single process and single
engineering report lowers costs and helps providers meet short customer timelines without
sacrificing technical quality. Customer budget cycles also present frequent challenges; by
being flexible with implementation schedules for specific measures, delays related to
waiting for allocation of funds can sometimes be reduced.

These modifications have all contributed to the program’s success. By the end of Program
Year 5 (May 31, 2013), nearly 100 GWh and over 2.3 million therms in savings will have
been generated by approximately 150 completed RCx projects. While service providers
continue to successfully recruit new participants -- a substantial pipeline of projects is
developing for Program Year 6 - the program will need continued innovation to maintain
its growth. As the ideal, easy-to-get RCx projects are captured, it will be increasingly
important to broaden the program’s appeal, both in terms of customer flexibility and in
types of buildings served.

Some examples of this expanded approach have already been implemented. In mid-2012, a
monitoring-based commissioning option was introduced to give customers the opportunity
to look for operational improvements on a longer-term basis. A cash incentive is provided
to help defray the cost of installing enhanced building automation software, and then
participants are paid 7 cents per kWh (and $1.00 per therm in Nicor territory) for verified
savings that result from the project during a monitoring period of at least 18 months.
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In February 2013, ComEd launched a new study that will be offered at no cost to all
customers with buildings meeting RCx program eligibility guidelines. As opposed to the
operational measures identified by RCx, this study will search for capital and retrofit
opportunities for gas and electric energy-saving improvements at customer facilities, and
also provide analysis of available standard and custom incentives and payback periods.
Implemented improvements will lower the building’s energy usage baseline, increasing the
effectiveness of any ensuing RCx.

In the longer term, the program is studying the substantial body of data from completed
projects to date to search for potential improvements. For example, it is clear that a
relatively small group of operational measure types generated a large portion of total
energy savings in most projects. In Program Year 4 (the first full year of gas utility
participation), over 90% of the electrical savings and almost 80% of the gas savings fell into
three categories: economizer and ventilation control, equipment scheduling, and fan
optimization/air distribution. Within those categories, two measures - scheduling of air
handling units and reducing/resetting of duct static pressure - generated 52% of the
program’s total electric savings for the year. By determining common measures that
provide the most savings per dollar spent, ComEd is working to develop a scaled-down
process that will allow a limited-scope RCx to be offered to smaller and less ideal buildings
and still remain cost-effective.

The program is also building out its analytical capabilities to better target specific market
segments. While office buildings, hospitals, and educational institutions represent most of
the completed RCx projects to date, ComEd is developing tools to better understand the
market potential across various other building types. Through its efforts to build out an
innovative IT platform that merges utility information, usage data, program participation
data, and firmographic data, ComEd is rapidly developing its ability to identify promising
customer segments for not just RCx, but for its entire suite of energy efficiency programs.

In the end, the goal of the entire Smart Ideas for Your Business portfolio is to achieve deep
energy savings for its customers, whether those savings come from RCx or other
approaches. Better understanding of what customers are looking for in terms of energy
efficiency, and what opportunities are present at their individual buildings, is critical in
determining the best ways to help them reduce energy usage. Data collected by the RCx
program is shared with other programs, and vice versa; in that way, ComEd and its partners
and implementers can use their expanding analytical capabilities to determine the approach
that best fits each customer’s unique requirements.

Program Performance

The table below provides the expenditures, gross and net electric savings and participation
for the ComEd Smart Ideas for Your Business Retro-Commissioning (RCx) and Monitoring-
Based Commissioning (MBCx) Program for the three most recent years with available data.
Expenditures, energy savings and participation have all increased over this time period.
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Program Yr 2 Program Yr 3 Program Yr 4
Program Expenditures ($ million) $2.19 $3.19 $4.84
Gross Electric Savings (MWh) 7,174 21,574 27,315
Net Electric Savings (MWh) 6,574 15,382 25,021
Number of Participants 14 34 50

Data regarding the program’s cost-effectiveness is summarized in the following table.

Program Yr 2 Program Yr 3 Program Yr 4
Total Resource Cost Test Ratio 1.41 e TBD
Lifecycle Program Cost $.078/kWh $.116/kWh TBD

Note: ComEd feels that there is considerable uncertainty inherent to the methodology used to determine the

above metrics for cost-effectiveness:

. Many RCx projects in the Smart Ideas program span multiple program years, making it very difficult to
attribute costs or savings to a single year for analytical purposes

e During one program year (PY3), several compressed air pilot projects were evaluated as part of the RCx
program; in other years, compressed air projects are not included in RCx program evaluation

e The need to make multiple assumptions about measure persistence and various other factors also increases
uncertainty

Lessons Learned

Several lessons have been learned in the areas of marketing and customer service and
satisfaction, including the following:

e Using multiple RCx service providers is an extremely effective method to increase
program visibility with target customers and to gain access to customer decision-makers

¢ Potential roadblocks on the customer side of projects, such as legal/contractual and
funding approval issues, should be addressed at the earliest time possible to minimize
the risk of delays

e Providing process flexibility where possible can help address customer concerns and
broaden the target market. Successful strategies so far include: combining planning and
investigation phases to accelerate project timelines; developing a campus approach to
allow a groups of smaller buildings to undergo RCx; allowing staggered implementation
of selected measures; and including savings from decreased usage of district energy in
RCx.

¢ Conducting joint RCx with gas utility partners improves customer satisfaction and
makes the process more cost-effective for all parties

e Gathering feedback from all sources - customers, service providers, program
implementers, and evaluators - is critical to ongoing improvement in program processes
and marketing strategy

Some of the lessons learned concerning program design, management, and other areas are:
e A relatively small number of measure types generate the majority of both electric and
gas savings for most RCx projects

74

Schedule TW-3



LEADERS OF THE PACK

Information management is key to maximizing the identification of possible energy
saving opportunities across efficiency programs

Developing and sharing scorecards to rank service providers drives performance
improvement, as each firm seeks to differentiate itself from its peers

Evaluation survey tools used to determine program influence should be different from
self-reporting customer surveys used for the same purpose, as the customer may be
reluctant to admit a lack of knowledge regarding potential savings from RCx measures
that in fact required detailed engineering analysis to identify

Program at a Glance

Program name

ComEd Smart Ideas For Your Business Retro-
Commissioning and Monitoring-Based Commissioning

Targeted Customer Segment

Retail/office buildings, commercial real estate, hospitals,
education, hospitality, and other building types with more
than 150,000 ft2 of air-conditioned floor space

Program Start Date

June 1, 2008

Annual Energy Savings Achieved

27.3 GWh and 1.1M therms saved (gross) for Program
Year 4, which ended May 31, 2012

Peak Demand (Summer) Savings
Achieved

n/a

Other Measures of Program Results to
Date

By end of Program Year 5 (May 31, 2013), 150 RCx
projects expected to be completed in total.

In Program Year 4, the RCx program achieved the
following results:

50 completed projects for 35 different participants
(several participants had multiple projects)

22 joint gas-electric projects
$3.1 million in verified annual energy cost savings

32 million square feet of floor area impacted, with an
average building size of 640,000 ft2

Budget for most recent year (and next
budget cycle if available)

Projected program costs for PY5 are $3.5M as of January
2013

Funding Sources (name and description)

Energy efficiency tariff / rider on customer bills

Website

www.ComEd.Com/RCx

Best Person to Contact for Information
about the Program:

Name

Position
Organization
Phone number

Email address

Rick Tonielli

Sr. Energy Efficiency Program Manager
ComEd Energy Efficiency Services
(630) 437-2438

Richard.tonielli@comed.com
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COMMERCIAL AND INDUSTRIAL RETROCOMMISSIONING — EXEMPLARY

PAcCIFIC GAS AND ELECTRIC (PG&E) INDUSTRIAL RECOMMISSIONING (IRCX)

PG&E, ADMINISTRATOR
NEXANT, INC., IMPLEMENTER

Program Overview

Since 2010, Nexant has been implementing the Industrial Recommissioning (IRCx) program
sponsored by Pacific Gas and Electric Company (PG&E) —the largest investor-owned utility
in the United States.

As a performance-based resource program operating in one of the most advanced energy
efficiency markets in California, the IRCx program targets the heavy industry and
manufacturing sector and generates energy savings by helping PG&E customers optimize
their manufacturing processes by systematically studying low-profile energy losses that
commonly occur in manufacturing facilities. These energy losses rarely receive much
attention from facility staff and can occur for a variety of reasons such as compressed air
leaks, damaged equipment insulation, and “dirty” heat transfer surfaces. In many cases,
these losses can account for nearly 15% of a facility’s total energy consumption. By focusing
on energy savings measures that do not require a major capital commitment but are
effective in lowering energy bills and reducing maintenance time and expense, the program
improves equipment life, reliability, productivity, and —most importantly — increases
customer knowledge of preventive maintenance techniques and technology.

Under the IRCx program, industrial customers receive a free recommissioning audit as well
as financial incentives for implementing both recommissioning measures and preventive,
proactive maintenance plans. Primary elements of the IRCx program include:

e A preliminary energy audit (or walkthrough) identifies the energy-using equipment
at each facility that is a good candidate for recommissioning (RCx). Identified RCx
opportunities are then discussed with the customer to help in evaluating which ones
they would like to pursue.

e If a customer is interested in the identified measures, a detailed survey is conducted
by Nexant or vendor firms having expertise in the targeted processes, such as
quantifying steam trap leaks, optimizing compressed air system performance, or
documenting boiler operating efficiency.

e A final implementer-approved study report is presented to the customer to inform
management of the benefits of such measures and to encourage the long-term
implementation of recommissioning.

e The facility owner engages in energy measure and persistence method planning and
execution.
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e The implementer verifies savings produced and the maintenance plan.
e PG&E renders the qualifying incentive payment to the customer with the
implementer’s final approved energy savings.

To ensure savings persistence, the IRCx program requires the customer to implement a
maintenance plan for the systems analyzed that can consist any of the following;:

e Computerized maintenance management system (CMMS) with a designated staff
operator

e Advanced monitoring, diagnostic, and control system

e One- to three-year service contract with a preventive maintenance contractor

Once the program is implemented in a particular facility, cash incentives based on verified
savings are paid directly to the customer to offset up to 50% of the recommissioning cost
and the maintenance plan. Common IRCx measures include:

e Leak repairs and maintenance (compressed air, steam, compressed gases)
e Combustion efficiency optimization

¢ Insulation repair

e Belt drive upgrades

e Sequencing and compressor controls

e Heat transfer surface cleaning and maintenance

e Process optimization through system tuning

e Process cooling system optimization

Providing proactive maintenance services and achieving persistent savings over time in
industrial facilities is challenging. In the industrial arena, each plant is unique, even within a
single industry type. For example, in glass manufacturing, a facility that produces flat glass
is very different from one that produces bottles; in addition, for each subsystem within the
plant (e.g. compressed air, combustion), a different type of expertise is required along with a
unique, proactive maintenance plan. In general, companies providing services for
compressed air systems do not have in-house experts on combustion systems. The IRCx
program facilitates the delivery of audits, and if needed, maintenance services, by subject
matter experts in these types of specific disciplines.

IRCx is also ideal for increasing cross marketing and collaboration among the other utility-
sponsored incentive programs. During the IRCx audits, retrofit measures are routinely
identified and customers are referred to other applicable retrofit incentive programs, as
appropriate. Similarly, many projects are referred to the IRCx program by such
collaborative retrofit programs, enabling customers to receive maximum benefits in an
efficient manner.

As part of PG&E’s Energy Efficiency Portfolio, the 2010-2012 IRCx program was an overall
success, with PG&E recently extending the program into the 2013-2014 cycle and expanding
the program market to include food processing customers as well.
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PG&E’s 2013-2014 Energy Efficiency Portfolio is funded through a public goods charge
placed on customer rates as mandated by the California Public Utilities Commission. Where
possible, portfolio programs leverage additional outside funding which may come from
such sources as federal, state, and local governments, manufacturers, trade allies, and other
stakeholders.

The IRCx program is a performance-based resource program (also known as 3rd party
program in California) which focuses on rewarding a non-utility program implementer (3rd
party program implementer) based on actual energy savings installed. This model shifts
performance risks from California utilities (EE fund administrator) to 3rd party
implementers.

Program Performance

Participation in the IRCx program has ranged between six and eleven customers in the last
three years. Annual program expenditures have run between $675,500 in 2010 and $1.64
million in 2012. The program is cost-effective with a Utility Cost Test benefit/cost ratio of
1.51 and a Total Resource Cost Test benefit/ cost ratio of 1.39. The lifetime cost of conserved
energy is $.1033/kWh and $.93/therm. Gross and Net energy savings are provided in the
tables below. Impact evaluations are currently in progress and will be available in the near
future.

2010 2011 2012
Program Expenditures ($ million) $.68 $1.66 $1.64
Gross Energy Savings (kWh) 3,130,561 1,572,591 6,331,906
Gross Demand Savings (kW) 368.3 181.6 726.4
Gross Therm Savings 56,470 1,373,345 164,524
Net Energy Savings (kWh) 2,191,393 1,100,814 4,432,334
Net Demand Savings (kW) 257.8 127.1 508.5
Net Therm Savings 39,529 961,342 115,167
Number of Participants 6 10 11

Lessons Learned

Utilizing subject matter experts (SME) in marketing the PG&E IRCx program, in addition to
performing audits, has greatly increased program participation as the customer has
increased confidence that their needs will be met in a streamlined fashion.

Prior to performance of energy audits, initial screenings of potential candidates ensures
program resources are spent only on qualified and motivated customers with the financial
resources to install the recommended energy efficiency measures.
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Program name

Pacific Gas and Electric (PG&E) Industrial
Recommissioning (IRCx)

Targeted Customer Segment

Industrial and Food Processing Sectors

Program Start Date

1/1/2010

Annual Energy Savings Achieved
(total 2010-2012 cycle savings divided by three)

3,678,353 kWh per year
531,446 therms per year

Annual Peak Demand (Summer) Savings

Achieved (total 2010-2012 cycle savings divided
by three)

425.4 kW per year

Other Measures of Program Results to Date
(such as number of participants, participation
rates or market penetration)

27 Participants

Budget for most recent year (and next budget
cycle if available)

2010-2012 Cycle: $4,729,807
2013-2014 Cycle: $3,000,000

Funding Sources (name and description)

California Public Utilities Commission public
goods charge on customer rates.

Website

http://ircx.nexant.com/

Best Person to Contact for Information about the
Program:

Name

Position
Organization
Phone number

Email address

Mushtaq Ahmad

Senior Program Manager
Nexant, Inc.
415-369-1039

mahmad@nexant.com

INDUSTRIAL AND LARGE COMMERCIAL — EXEMPLARY

PRODUCTION EFFICIENCY

ENERGY TRUST OF OREGON, ADMINISTRATOR AND IMPLEMENTER

Program Overview

Energy Trust of Oregon provides energy-efficiency services and cash incentives to all sizes
and types of industrial and agricultural customers through the Production Efficiency
program (PE). Production Efficiency (PE) provides a diverse set of custom and streamlined
offerings that have been designed to help these energy-intensive and complex businesses
achieve significant amounts of savings on an ongoing basis. Production Efficiency aims to
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acquire cost-effective electric and gas savings through technical assistance and financial
incentives for high-efficiency design, equipment and operations in existing and new
industrial and agricultural processes and facilities. Energy Trust promotes innovative
technological and behavioral approaches to industrial energy efficiency and provides
technical expertise, training and project funding to help companies plan, manage and
improve their energy efficiency.

Energy Trust opened its doors in 2002 as a nonprofit organization with a mission to invest in
cost-effective energy-efficiency, buy down the above-market costs of renewable energy and
transform markets. Production Efficiency started in 2003 as one of Energy Trust’s first
programs, and has remained a significant and highly cost-effective portion of the Energy
Trust efficiency portfolio. Managed by an external Program Management Contractor for the
tirst 5 years, PE used a custom project approach to focus primarily on the highly cost-
effective efficiency opportunities in primary and secondary process equipment.

In late 2005, program evaluation and an organization-wide management audit both
recommended that a change in delivery model could be beneficial in order to establish more
effective communications and build long-term relationships with larger customers who
have significant and ongoing savings potential. In 2007, program management was brought
in house, and since that time, there have been rapid innovations in program design,
development of new channels to market, and diversification of sources of savings. These
new offerings and strategies complement and increase the throughput of custom capital
projects that continue to provide the majority of savings.

The program is organized around and achieves savings through two primary pathways to
market: custom and trade ally driven. Each is targeted to specific industry needs and/or
market segments with differing complexity, delivery channels and development is delivered
by Program Delivery Contractors (PDCs) acting as energy efficiency account managers. The
Custom track includes capital, operations & maintenance (O&M) measures and strategic
energy management (SEM) offerings. By performing custom analysis and verification of
savings for each project, the program has the flexibility to work with large industrial
retrofits, unique process improvement projects and emerging technologies and practices.
The Custom track works with medium to large industries, which are provided energy
efficiency services and incentives to drive deep and persistent process efficiencies. Custom
capital and O&M projects are supported by assigned PDCs and a pool of technically
specialized Allied Technical Assistance Contractors (ATACs), who provide detailed
technical studies. SEM opportunities are identified by PDCs and delivered by a separate
pool of Industrial Technical Service Providers (ITSPs). All in all, approximately 30 Oregon
firms participate as contractors in some role in the Custom track.

Custom incentives are based on the project:

e Energy Trust offers cash incentives, calculated on an individual case-by-case basis
for almost any type of energy efficiency project with savings that can be quantified
through a study and verified. PE provides free custom technical analysis studies
through qualified Allied Technical Assistance Contractors. Custom track incentives
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are $.25/ annual kWh saved and $2.00 per annual therm saved, capped at 50% of
eligible project costs

e The 90 x 90 industrial O&M incentive is for stand-alone Custom O&M measures and
provides 90% of implementation costs to sites that implement recommended O&M
measures and required persistence strategies within 90 days, capped at $.08/kWh
and $.40/therm. Sites that complete after the 90 day implementation period revert to
the standard O&M incentive for 50% of project costs.

e Sites participating in Energy Trust’s Strategic Energy Management initiatives receive
valuable free training, technical support and coaching to establish or develop a
comprehensive SEM program at their plant. Incentives for achieving behavioral/
O&M energy savings during implementation of a Strategic Energy Management
(SEM) offering are $0.02/annual kWh saved, or $0.20/annual therm saved.

Industrial lighting and the Small Industrial Initiative are both delivered through trade ally
networks, developed and organized by a different set of PDCs. Trade allies are recruited
and provided with calculated savings tools and a simplified incentive process. This is
effective for standard measures where savings are easily calculated by common formulas
with a small number of inputs. It streamlines program participation and reduces the cost of
delivery, enabling a cost-effective approach to smaller projects. Measures include simpler
energy-efficient equipment upgrades such as lighting, drives, insulation, HVAC, pumps,
motors, small compressed air, irrigation upgrades, refrigeration/cold storage, and process
equipment.

Program Performance

A summary of the program’s expenditures, energy savings, sites served and projects
completed is in the table below. Preliminary data for 2012 indicates energy savings of 14.5
aMW and 879,387 Therms.

Program volume for the Production Efficiency program has more than quadrupled over the
past 5 years as Energy Trust has expanded tracks and created new initiatives. The Trade
Ally tracks in lighting and small industrial have been the major contributors to this growth.
Currently, Production Efficiency completes close to a thousand projects a year and expects
this to be about the same or a higher in 2013.

2009 2010 2011
Program Expenditures ($ million) $16.2 $20.0 $26.6
Electric Savings (aMW) 9.0 aMW 15.9 aMW 13.8 aMW
Natural Gas Savings (Therm) 232,341 606,116 1,032,517
Number of Sites Served 475 626 708
Number of Projects Completed 645 872 976

Energy savings from the PE program have been and remain the lowest cost resource in the
Energy Trust portfolio, with levelized costs in 2011 of $0.025/kWh and $0.19/therm. As
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code changes and other market effects continue to challenge cost-effectiveness in residential
and commercial resource acquisition programs, the PE program plays an essential role in

keeping average acquisition cost for the portfolio below the 2011 levelized cost performance
benchmarks of $0.035/ kWh and $0.60/therm set by the Oregon Public Utility Commission.

Evaluations for the PE program are located at

http:/ /energytrust.org/library /reports/Evaluation 2007-2008 Production_Efficiency.pdf,
http:/ /energytrust.org/library/reports/100903_PE_ImpactEval0.pdf. The 2009-2012
impact and process evaluations are expected to be completed in 2013.

2009 2010 2011
Levelized Cost/kWh* $0.027 $0.022 $0.025
Levelized Cost/Therm* $0.23 $0.22 $0.19

*Note: Lifetime cost of conserved energy

The Energy Trust cost effectiveness policy includes an in-depth description of the various
costs and benefits that are included in the Energy Trust’s societal cost test. The following
table shows the utility cost and societal cost benefit cost ratios for PE.

NPV 1 of NPV of

2011 Benefit Cost oty Societal Non- Utilit Societal Utilit Societal
enefit Cos ility ocieta ility ocieta
Ener
Ratios Energ)_/ Energy gy Cost Cost BCR BCR
Benefits  Benefits Benefits
(millions)  (millions)
Production
Efficiency $78.8 $97.3 $22.4 $24.4 $52.7 3.2 2.3
Production $8.7 $10.8 $.44 $2.0 $5.8 4.3 1.9
Efficiency - Gas ’ ) ) ) ) ) )
Production $70.1  $86.5 $21.9  $22.3  $468 3.1 23

Efficiency - Electric

Lessons Learned

¢ Industrial sites have huge and ongoing potential for cost-effective efficiency
opportunities. While many industrial customers believe they’ve done all
efficiency at their sites, Energy Trust has found that advances in technology,
changes in production capacity or product mix and emerging waste-reduction
priorities are providing new opportunities to save energy in manufacturing.

e Manufacturers rarely initiate energy efficiency without program intervention.
With Oregon’s low energy costs, energy can represent less than 5% of costs
associated with production, which is not a priority for most customers.

e Customers will engage with a well-designed program. In some states,
manufacturers have been exempt from public benefits programs in the belief
they could be more successful on their own (self-direction). In Oregon, self-
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direction is on the decline as some large customers are opting to pay the public
purpose charge to receive the services and incentives of the PE program. (See
ACEEE research on self-direct programs, Chittum 2011.)

The program priority must be to lower the first cost of projects. Industries
typically make investment decisions on simple payback criteria, or simple return
on investment (ROI) and internal rate of return (IRR) calculations. Our market
research identified a target payback range of 0 - 6 years at most sites. Incentives
paid upon project completion have the biggest impact on investment decisions.

Financing is not a barrier to efficiency investment for medium to large
industries. Most manufacturers are in owner occupied facilities, with
maintenance and engineering staff. They have ready access to credit, but often
self-capitalize projects. These customers rarely outsource essential services or
lease equipment. Energy Trust’s market research showed a strong cultural bias
against incurring debt for operations.

Staff capacity -- the knowledge and dedicated time to change how they are
using energy - is a challenge. Industrial participants are technical people, often
engineers, who understand why energy projects make sense. The focus on Lean
manufacturing, and a lean workforce, has stretched our champions’ capacity and
energy efficiency is often an add-on to their already full-time job. Program
offerings should be designed, tuned and focused make it as easy as possible for
staff to be successful.

Additional customer support surfaces more cost-effective savings. PE is sales-
based with a focus on developing long-term relationships to help customers
achieve significant ongoing savings. In Oregon, increased program delivery
expenditures have delivered higher savings and lower resource acquisition costs
than increased incentive levels. Customers recognize the value of program
assistance in customer satisfaction surveys.

There are big savings in low and no-cost O&M measures. Operational
inefficiencies are often not visible to customers without program intervention.
The PE program assigns a 3-year measure life to qualified O&M projects which
are implemented along with persistence strategies such as monitoring, changes
to standard operating procedures and controls programming,.

Strategic Energy Management is a game-changer for industrial efficiency
programs. SEM drives changes to help sites manage their energy use. Energy
Trust achieves immediate savings through operational changes and enables
greater participation with larger capital projects. Energy Trust Production
Efficiency has led the country in implementing SEM programs since 2009,
delivering training and support to 70+ industrial sites.

Targeting by sector may be off-target. Sectors can help identify customers and
target outreach to customer with high technical potential for savings. In Oregon,
food processors and nurseries have strong professional associations with energy
efficiency campaigns. But Energy Trust believes that manufacturers have more
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affinity by culture than by sector - for example, Lean manufacturers have more
in common with each other than with less creative organizations in their sector.

Program at a Glance

Program name Production Efficiency

Targeted Customer Segment All Industrial and Agricultural Customers
Program Start Date 2003

Annual Energy Savings Achieved 2012: 127,020,000 kWh; 879,387 therms
Peak Demand (Summer) Savings Achieved This is not a metric that Energy Trust reports on.

Other Measures of Program Results to Date

Budget for most recent year (and next budget 2012 Budget : $32.7 million total ($29.3 electric,
cycle if available) $3.4 gas)
2013 Budget: $34.2 million total ($30.9 electric,
$3.3 gas)
Funding Sources (name and description) Energy Trust began operation in March 2002,

charged by the Oregon Public Utility Commission
with investing in cost-effective energy efficiency,
above-market costs of renewable energy and
market transformation activities.

Through state legislation, tariffs and other
requirements, Energy Trust is funded by 1.5 million
customers of Portland General Electric, Pacific
Power, NW Natural and Cascade Natural Gas.
Customers of all four utilities pay a dedicated
percentage of their utility bills to support a variety of
energy-efficiency and renewable energy services
and programs.

Oregon State Legislated Public Purpose Charge; SB

1149 & SB 838

Website: http://energytrust.org/industrial-and-ag/
Best Person to Contact for Information about the
Program:

Name Kim Crossman

Position Industrial Sector Lead

Organization Energy Trust of Oregon

Phone number (503) 459.4074

Email address Kim.crossman@energytrust.org
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INDUSTRIAL AND LARGE COMMERCIAL — EXEMPLARY

ENERGY SMART INDUSTRIAL (ESI)

BONNEVILLE POWER ADMINISTRATION (BPA), ADMINISTRATOR
CASCADE ENERGY, INC., IMPLEMENTER

Program Overview

Public utilities in the Pacific Northwest have over 2,400 MW of industrial load. From the
Northwest Power and Conservation Council’s Sixth Power Plan, BPA set the goal to reduce
industrial energy usage by 12 aMW (or 105,120,000 kWh) in fiscal year2 (FY) 2010 and by 15
aMW (or 131,400,000 kWh) in FY2011. These energy savings goals were nearly double the
industrial savings achieved in the previous two years.

In response to new energy savings targets, BPA management decided to collaborate with an
outside partner for the design and implementation of a new industrial program to assist
BPA utility customers and their industrial end users increase the cost- effective realization of
energy efficiency savings. After an extensive RFP process, BPA selected Cascade Energy
(program partner) to work with the BPA Industrial team in develop and roll out the new
program. Injust four months, BPA and Cascade Energy designed the new regional
industrial program, Energy Smart Industrial (ESI), which officially launched on October 1,
2009.

ESI primarily targets industrial market segments common to the Pacific Northwest,
including pulp & paper, wood products, food processing, and water/wastewater.
However, any industrial customer of a participating utility is eligible for program
participation. All industrial measures are targeted through the following:

e Traditional custom projects (e.g., energy efficiency measures in systems such as,
refrigeration, compressed air, wastewater and lighting, to name just a few).

e Simplified deemed calculator projects for lighting and small compressed air.

e No-cost/low-cost operations and maintenance improvements.

e Behavior-based/continuous improvement methods.

The BPA ESI program is designed to offer a fully integrated set of components for
participating utilities to choose from and uses several innovative delivery approaches.
Everything from custom projects to energy management savings to “small industrial
measures” that provide simplified tools and streamlined processes to handle everything

2BPA’s fiscal year (FY) period is from October 1st to September 30th.
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from small capital projects to a robust lighting trade ally component that leverages a strong
team of lighting specialists in the field to identify, support, and process prescriptive lighting
projects. BPA’s ESI program flexibility can be applied to a broad range of industrial needs,
facility sizes, and technologies. One critical barrier, having limited BPA staff (e.g., not
having enough dedicated full-time employees or “FTE”), was solved by outsourcing the
program delivery/implementation to a third-party program partner —adding the necessary
“boots on the ground.” [Note: BPA staff provide overall program management and
oversight.]

Two components that bring additional innovative approaches to the ESI program are:

1. The utility-assigned ESI partners (or “ESIPs”), which are also called the ‘face of the
program,” serve as the single point-of-contact to both utilities and their industrial
customers - —helping them meet their industrial sector goals by defining, developing,
and managing all forms of electrical energy saving projects from “cradle to grave.”

Their professional qualifications include a mix of formal engineering education,
marketing and communications skills, and backgrounds in energy management. Several
ESIPs have experience in major regional industries like pulp and paper, food processing,
water/wastewater, and mining.

2. BPA’s ESI program developed processes and procedures for market delivery through the
following three program components:

¢ Energy Program Manager (EPM): funding of energy efficiency resources at
qualifying industrial facilities to alleviate staffing impediments to energy
conservation.

e Track and Tune (T&T): low/no-cost operations and maintenance improvements
with incentive funding for three-to-five years and include tools for interval data
acquisition and performance tracking.

e High Performance Energy Management (HPEM): a 12- to 15-month management
systems approach to energy efficiency, using behavior-based and continuous
improvement methods. Measurement and incentive funding is available for
three-to-five years.

Savings from T&T and HPEM are quantified relative to a program-supported, multi-
variable regression model that follows the guidelines of International Performance
Measurement and Verification Protocol (IPMVP). Both components reward persistence in
savings through ongoing monitoring and annual performance-based incentives over a
three-to-five year period.

Another change the ESI program made was requiring utilities pass through 100% of BPA-
funded incentives to their industries. Initially in October 2009, the program’s maximum
incentive rate for custom projects was the lesser of $0.25/kWh of verifiable energy savings,
up to 70% of the incremental project cost. Then in October 2011, BPA allowed utilities more
flexibility to reduce those incentive rates (on a project-by-project basis) to better manage
their allocated energy efficiency incentive (EEI) budgets. In addition to incentives, the ESI
program could pay up to 100% of the costs for technical consulting services needed to
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identify energy saving opportunities, analyze the impact of projects, and generate the
appropriate technical reports.

Program Performance?

Program expenditures, energy savings, demand savings and participation levels are
provided in the following two tables.

2010 2011 2012
Program Expenditures ($ million) $30.4 $36.7 $15.2 est.
Energy Savings (kWh)* 115,632,000 253,514,400 91,980,000 est.
Demand Savings (aMW)* 13.20 28.94 10.50 est.
*Net savings.
Participation 2010 2011 2012
Enrolled Utilities 99 104 105
Engaged Utilities 63 80 86
Participating End Users 219 378 478.

Over the course of a short period of time, the ESI program significantly increased the
realization of industrial energy savings above that of previous historic levels. Savings have
been acquired in a very cost-effective manner. The total cost of industrial acquisition ranks
among the lowest at BPA ($1.59 MM/aMW or $0.18/kWh total cost). The lifetime cost of
conserved energy is $23/MWh. The overall levelized cost is $0.025/kWh for the FY2010-
2011 program period.

A recently conducted process evaluation of BPA’s ESI program indicates participants are
highly satisfied with the program and believe it offers a broad range of tools to help save
energy. Approximately 8 out of 10 respondents from the industrial sector said they were
highly satisfied with the services provided through the program. According to evaluation
results, 84% of BPA utility customers who responded said they have been able to offer a
comprehensive energy efficiency program that covers all types of saving opportunities.
Nearly 9 out of 10 utility respondents said BPA’s ESI program equipped them to expand
efficiency-related technical support to their industrial accounts. And finally, 3 out of 4
utilities said the program helped them complete more energy efficiency projects within the
industrial sector.

The process evaluation covers the 2010 and 2011 program period was conducted and
produced by Research into Action (RIA) and is available at the following link:

3 In October 2012, BPA attempted to change “utility reporting systems;” however, due to multiple issues, the
system was taken off-line in December 2012 and sometime later was replaced with an interim solution; therefore
at this time, BPA is unable to provide sector/programmatic/ utility incentive details.
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http:/ /www.bpa.gov/energy/n/reports/evaluation/pdf/ESI Process Evaluation 2010-
2011.pdf

A separate impact evaluation was also conducted which verified savings claimed by the ESI
program’s innovative Energy Management pilot. Independent evaluators statistically
verified 92% of the more than 14 million kilowatt-hours industrial participants realized
during the program’s first year. The results of a series of cost tests, also reported the
ratepayer funds used for energy management makes for a solid public investment. Utilities
and participants alike reap a payoff when industrial businesses engage in the energy
management for three-to-five years, or longer.

The statistical analysis in the impact evaluation report was conducted by the Cadmus
Group. The full report is available at the following link:

http:/ /www.bpa.gov/energy/n/reports/evaluation/pdf/BPA_ Energy Management Imp
act_Evaluation_Final Report with Cover.pdf.

Lessons Learned

Prior to BPA’s ESI program, another barrier identified by consultants in an initial market
characterization study was substantial confusion by utilities and industries on who to
contact about available industrial offers; this led to a lack of accountability. BPA had used a
Customer Service Team (CST) approach where each utility worked with an assigned BPA
Energy Efficiency Representative and BPA Engineer that would contact the utility and/or
industry.

BPA’s ESI program design consolidated the CST approach into one position - the ESIP. For
all things industrial, the utility and industry now have one point-of-contact to coordinate
and market ESI program components and address specific needs to meet their goals. This
simplified communication to help utilities better access and understand the new program
components; it also helped establish trust and a strong working relationship among BPA,
utilities, and their industries.

An additional key factor was the decision to approach each utility as a separate customer by
understanding their needs, concerns, and barriers to taking on industrial energy efficiency
and working to help them overcome those barriers. With over 100 participating utilities and
over 600 industrial facilities visited, there obviously is not a “one-size fits all”
communication protocol. Everything from small project successes coupled with assistance
in completing current projects to clearly explaining the details of the ESI program
components have been fundamental to bringing new utilities and their industries into the
program while expanding the participation of historically active utilities.

Program at a Glance

Program name Energy Smart Industrial
Targeted Customer Segment Industrial Sector End Users
Program Start Date 10/1/2009
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Annual Energy Savings Achieved*

FY2010: 13.20 aMW = 115 632,000 kWh
FY2011: 28.94 aMW = 253,514,400 kWh
FY2012: 10.50 aMW = 91,980,000 kWh (estimated)

Peak Demand (Summer) Savings Achieved

N/A

Other Measures of Program Results to Date

Exceeded the FY2010/2011 savings target
90% of eligible utilities have enrolled

Utility and end users high satisfied
(see ESI Process Evaluation)

Budget for most recent year (and next budget
cycle if available)*

FY2010/2011: $67.1MM
FY2012/2013: $31.1MM estimate
FY2014: $ unavailable

Funding Sources (name and description)

BPA/Utility paid incentives

Website

www.energysmartindustrial.com

Best Person to Contact for Information about
the Program:

Name

Position
Organization
Phone number

Email address

Jennifer Eskil
Agriculture/Industrial Sector Lead
Bonneville Power Administration
509-527-6232

jleskil@bpa.gov

*Note: The savings and budget figures provided for FY2012/2013 are estimates at this time, given BPA’s limited
utility reporting system. We are unable to provide estimates for FY2014 due to BPA’s implementation contract with
Cascade Energy expiring on September 30, 2013. BPA staff is working with Supply Chain.

INDUSTRIAL AND LARGE COMMERCIAL — EXEMPLARY

Focus ON ENERGY INDUSTRIAL PROGRAM

WISCONSIN ENERGY CONSERVATION CORPORATION (2005-2010); THE SHAW GROUP (A
CB&I cOMPANY) (2011-CURRENT), ADMINISTRATORS ; SCIENCE APPLICATIONS
INTERNATIONAL CORPORATION (SAIC), ENERGY, ENVIRONMENT & INFRASTRUCTURE, LLC,
IMPLEMENTERS

Program Overview

The Focus on Energy Industrial Program has targeted all eligible industrial customers in
Wisconsin that received electricity or natural gas from a participating utility. The industrial
sector consists of approximately 12,000 customers ranging in size from small light
manufacturing to heavy industrial processes. In Wisconsin, the largest and most energy-
intensive industries, and those with the greatest opportunities to realize the benefits for
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energy savings are pulp and paper mills, food processors, metal casters, plastics
manufacturers, printers, ethanol producers, and wastewater facilities.

All end uses for which there are energy efficiency best practices are or have been included.
Electric efficiency measures include lighting, motors/drives, compressed air, pumps,
blowers, controls, filtration, refrigeration, aeration, vacuum, HVAC, information
technology, process heating and cooling, and other manufacturing processes. On the natural
gas side, the Program has targeted steam systems, hot water, process heating, comfort
heating, building shell, heat recovery, biomass and biogas conversion.

Expert field energy advisors have provided direct service delivery through communication
channels with customers, trade allies, and utility key account managers. The Program has
relied on relationships with key Trade Allies, business associations, and participating
utilities to support program awareness and incentive delivery. Best Practice training events,
in the form of classroom courses and webinars, have been delivered for a wide array of
technologies and systems, including steam, process heat, ventilation, pumps, compressed
air, refrigeration, and Practical Energy Management. The Program has applied its Energy
Best Practice Guidebooks to bring Best Practices to key cluster industries.

To drive additional savings and customer participation the Industrial Sector Program
released special offers designed to break down critical barriers customers often face when
trying to implement efficiency projects such as lack of staff time and resources. These offers
have included a Large Project Competitive RFP which increased the annual customer cap by
$100,000 so that customers could do larger projects, Staffing Grants which allow companies
to “hire” a full-time equivalent to identify energy efficiency projects, and the bundling of a
U.S. DOE ARRA grant.

There are five types of incentives offered:

e DPrescriptive Incentives - hundreds of prescriptive incentive offerings for
technologies such as lighting, compressed air, VFDs, and boiler tune-ups have been
offered by the Program.

e Custom incentives - offered in two (2) tiers for verified electric and natural gas
projects: Tier I offered$0.04 per kWh and $0.40 per Therm, and Tier II offered $0.06
per kWh and $0.60 per Therm.

e Feasibility Studies - up to 50 percent of the cost of a study, not to exceed $7500, was
paid to studies that showed good potential for energy saving projects.

e Staffing Grants - for customers who could demonstrate need for human resources to
complete projects.

e Special offers, including DOE Energy Savings Assessments, Compressed Air Leak
Study and Repair, Compressed Air Retro-commissioning, Process Energy Bounties,
and Performance Based Assessments were used to engage Trade Allies and leverage
new projects.
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Beginning largely as an incentive program, with energy advisor field support, the Focus on
Energy Industrial Program has built upon this core service offering to provide technical
expertise for Wisconsin’s industrial customers. The Program has reached out to key
business allies, including especially business associations, Trade Allies, and utility key
account representatives. Critical to program design, the Program conducted one on one and
business roundtables to better understand the needs, both in terms of customer barriers and
of program design. The rewards have been customer trust and program participation in a
market that tends to be very conservative and focused on production.

While standard and custom incentives have led the way, innovative approaches, including
feasibility studies, performance-based assessments, staffing grants, and competitive RFPs,
developed over the years, have yielded even more robust participation in this sector
program.

Early on, the Program introduced Practical Energy Management®, geared to teaching and
providing individual customers with a customizable template that enables them to gain
control of their energy costs. Over the years, Focus on Energy had developed and
supported training in the key industrial systems such as steam, heat processing, compressed
air, and refrigeration, relying heavily on the U.S.DOE’s Best Practices approach.

While employing a targeted cluster approach, through the development and dissemination
of industry-specific Energy Best Practice Guidebooks for Pulp & Paper, Food Processing,
Metal Casting, Plastics, Ethanol, and Water/ Wastewater, the program has consistently
exceeded its contractual goals and increased participation throughout the state. The
Program has also initiated special offerings and self-use tools to reach the more numerous
smaller industrial customers which are dominated by metal fabrications and other similar
industries.

The Program immediately seized upon the industrial opportunities afforded by the
U.S.DOE’s Best Practice approach when it came out, about eight years ago, leveraging
specialized training and project grant resources, including the DOE ARRA funding.

In 2012, Focus on Energy decided to restructure the program to target customers stratified
by energy usage. With this change Focus on Energy created programs such as a Large
Energy Users (LEU) program, a general Business Incentive Program, a Chains and Franchise
program, and Small Business program. Because 70% of the current LEU program
participants are industrial customers, the LEU program uses many of the same components
from the previous incarnation as the Industrial Sector program recognized here. (The LEU
program was not nominated for this review because it is too new.)

Program Performance

The Focus on Energy Industrial Program consistently exceeded its goals for both natural gas
and electric savings and recently has provided a Program cost-effectiveness of
approximately 2.75. Over the years, spanning from 2001 into 2012, the Program reached
almost 4000 customers, over one-third of the market. This includes all of the top 200 eligible
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industrial energy users in the state. There were 952 individual companies participating in

2011 alone.
Year Incentives* Labor Total
2009 $15,209,018 $8,175,782 $23,984,800
2010 $13,783,470 $7,420,860 $21,204,330
2011 $12,555,605 $4,395,000 $16,950,605
2012** (3 mo) $2,010,100 $1,037,020 $3,047,120
TOTAL $43,558,193 $21,028,662 $64,586,855

*Does not include $14.6 million of USDOE ARRA funding for nine large customer projects in 2010-2011
** |n 2012 the Industrial Sector Program ceased operating and customers were transitioned into the Large Energy
Users Program.

Natural gas savings have increased, while electric power and energy savings have been

declining, as shown in the table below.

Year kW kWh Therms

2009 40,136 220,741,895 11,296,428
2010 26,451 177,045,564 8,730,693
2011 19,642 145,180,531 8,513,558
2012 (3 mo) 12,010 88,632,532 19,810,982
TOTAL 99,239 631,600,522 48,351,661

All values are net gross, except for 2012 which are tracked gross savings.

In spite a downturn in the economy and a slow recovery, Program participation has
continued relatively steady over the past few years. Strong participation is largely due to
program awareness and the maturity of industrial customers as the Program has grown
over the years and the availability of talented energy advisors and key Trade Allies
distributed throughout the state.

Year Projects Participants
2009 5,427 950

2010 4,600 800

2011 5,038 952

2012 (3 mo) 1,200 459

TOTAL 16,265 3,161

A Program Cost Test is done by the Evaluation Team, in lieu of a Utility Cost Test, since a
non-utility entity administers the program for the Public Service Commission of Wisconsin
and Wisconsin participating utilities. Program design, including the incentive rate structure,
are generating by DSM modeling software that provides reasonable values in the context of
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market penetrations for various measures. Model development generally ensures that
program delivery is cost-effective from a program standpoint. Periodic B/C analyses are
conducted from the Program Cost and Total Resource Cost perspectives. One recent
Benefit-Cost analysis was completed in 2009 and showed an Industrial Program B/C of 3.5.
Please contact the administrators for the report.

Also, a more recent independent evaluation of the entire Focus on Energy Program done by
Cadmus for CY2011, yielded a Business Programs’” TRC of 3.41, with the Industrial Program
generating 42 percent and 62 percent of savings, respectively, for electricity and therm
savings. The report is available through the Focus on Energy website.

Lessons Learned

Over the 12 program years, the Industrial Program learned many lessons related to program
design and delivery, and of course they do not all fit here. A few key principles:

¢ The need to listen closely to customers to determine what program initiatives
will be most effective in addressing their barriers. Understanding this lesson has
generated strong program credibility and trust and is responsible for many of
our offerings, including the Staffing Grant.

e A combination of technical expertise and financial incentives are powerful for
effective program delivery.

¢ Energy management support ensures long-term customer participation and
savings.

¢ Independent studies can generate significant project activity if strategically
administered, especially if they are performance-based.

e Leveraging partnerships with organizations having similar missions, such as the
Wisconsin Paper Council or the U.S.DOE, can yield significant results.

Program at a Glance

Program name Focus on Energy Industrial Program
Targeted Customer Segment Industrial electricity and natural gas users of
Wisconsin

Program Start Date 2001
Annual Energy Savings Achieved 154 million kWh; 9.3 million Therms (2011)
Peak Demand (Summer) Savings Achieved: 21.0 MW (2011)
Other Measures of Program Results to Date: Over $15 million in U.S.DOE support grants
Budget for most recent year (and next budget $17 million (2011)
cycle if available):
Funding Sources (name and description): Public Benefits charge on electric and gas bills
Website: www.focusonenergy.com
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Best Person to Contact for Information about the

Program:
Name John Nicol
Position Program Manager
Organization SAIC
Phone number 608-277-2941
Email address nicolj@saic.com

INDUSTRIAL AND LARGE COMMERCIAL — HONORABLE MENTION

CUSTOMER MEMORANDUMS OF AGREEMENT

NSTAR ELECTRIC & GAS, ADMINISTRATOR AND IMPLEMENTER

Program Overview

The Customer Memorandums of Agreement program targets customers in the top 2
quartiles of NSTAR’s energy sales. Like most utilities, NSTAR has a few very large
customers who have opportunities that are many orders of magnitude beyond the next
lowest cohort of customers. For NSTAR, the top 2 represents about 150 customers out of a
total of 70,000 C&I customers which represent 50% of total sales and therefore, as a proxy,
50% of the efficiency opportunity. The NSTAR effort began with one pilot, MIT, and now
has multiyear memorandums of understanding (MOUs) with 15 customers.

NSTAR's experience has been that the trade ally driven simplified “prescriptive” incentive
model does not serve larger customer needs. Large customers have complex systems that
require individualized, sophisticated analysis and customized solutions and they often have
sophisticated internal engineering and financial capabilities. From NSTAR's perspective,
this combination of savings potential and in-house capacity increases the possibilities for
deep savings - and warrants dedication of a like match of utility resources and expertise.

The NSTAR MOU process begins with discussions between senior NSTAR and customer
decision makers to help NSTAR understand the customer’s near and long-term business
motivations and limitations. This sets a framework to develop a mutually satisfactory,
customized, multiyear efficiency plan to capture opportunities that meet NSTAR’s resource
acquisition criteria and the customer's investment and operational needs. The final MOU
details very specific commitments and strategies by each party to acquire target levels of
efficiency resources. NSTAR only moves forward when there is a match between our
acquisition requirements and a sincere customer commitment to engage resources - only
when it truly benefits both parties, and both parties are willing to commit.

In implementation, a core team of customer and utility subject matter experts is established.
The team must include a key champion from the customer’s organization who has the
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appropriate stature to represent it to his/her upper management. The team may also
include sales, technical, implementation, procurement, political or any other constituency
that is deemed critical to address barriers to success. The team must also have access to
resources to augment its own expertise where necessary with outside experts. The team
should be small enough to remain functional and be empowered to make decisions. It is
responsible for designing the MOU and plan as well as implementing it.

The Customer Memorandums of Agreement program includes electric and gas end uses.
Projects to date have involved campus-wide lighting upgrades, numerous mechanical
system recommissioning and retrocommissioning projects, space-specific (office, classroom,
laboratory) reduction targets of >20%, replacement of fan coil units with ECM’s and
modulating valves, employee/occupant behavioral challenges, etc.

The mix of services offered and delivery approach is different in every case, and is captured
with specificity in each MOU. The MOU is the culmination of structured negotiations
between key decision makers (e.g., those who can make resource commitments) from
NSTAR and the customer. Examples include: leverage of existing utility equipment
procurements for volume pricing; turnkey installation services through pre-approved utility
contractors; integration of customer and utility engineering reviews and installation
inspections to maximize skills utilization and minimize costly duplication; simplified
incentives such as $/kwh; expansion of eligible technologies/ strategies beyond the common
portfolio; support of behavioral efforts; facility staff and user training; joint application for
outside federal and state funding/ grants; sharing of company-specific expertise; test bed for
new technologies and promotions; and publicized status as an elite company/institution in
the industry or community.

Incentives are negotiated individually with each customer, but never exceed the NSTAR's
portfolio-wide average. While each MOU is confidential, because the cost structure is
designed not to exceed the portfolio average of the portfolio savings, acquisitions can grow
to scale without negatively impacting the company. The total benefit package to the
customer includes not only the incentives but also the ancillary services - loaned technical
expertise, access to volume pricing in equipment purchasing, staff and occupant training,
etc.

Program Performance

Expenditure information for this program is confidential. When NSTAR negotiates MOUs,
the company establishes a mutual agreement that customer investments and NSTAR
incentives will be held in confidence. This allows NSTAR to customize and maximize
investments for each agreement, based on the unique financial circumstances and hurdle
rates of each customer. Publicizing these details could be a detriment to negotiations going
forward. In aggregate, the incentives offered in the MOU agreements are no more than the
average incentive paid across NSTAR’s portfolio of C&I programs.

Program energy savings for the Customer Memorandums of Agreement program are
summarized in the table below.
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2011 2012
Gross Annual Electric Savings (kWh) 102,570,984 78,643,508
Net Lifetime kWh 2,194,573,914 1,123,374,147
Gross Natural Gas Savings (Therm) 298,252 509,738

Lessons Learned

NSTAR begins with high level discussions because it must determine at the onset, before it
commits significant resources, if there is a match between its resource acquisition
requirements and the customer’s objectives for their facility, and their willingness/ability to
make change and to commit resources and make decisions to do so. Not all of the goals need
to be aligned, however, there must be significant overlap in order to expect success.

The pathway from the initial discussions to a final plan is unique to each MOU. Sometimes
the initial discussions reveal insufficient overlap of goals to progress further. NSTAR’s
experience is that the work from initial meeting to a sighed MOU takes 6-12 months.

It is important that Memorandums of Understanding capture, in detail, the very specific
commitments and strategies each party will commit to and an action plan and schedule to

execute them.

The MOU must be implemented by a core team that consists of customer and utility subject
matter experts. The team must include a key champion from the customer’s organization
who is both committed to the effort and has the appropriate stature to represent it to his/her
upper management. The team may also include sales, technical, implementation,
procurement, political or any other constituency that is deemed critical to address barriers
to success. In addition, the team must also have access to resources to augment its own
expertise where necessary with outside experts. The team should be small enough to remain
functional and be empowered to make decisions.

Program at a Glance

Program name

Customer Memorandums of Agreement

Targeted Customer Segment

NSTAR’s largest 150 customers - who have control
50% of the total system savings opportunity.

Program Start Date

2010

Annual Energy Savings Achieved

200,000,000 Net Lifetime kWh

Peak Demand (Summer) Savings Achieved

Other Measures of Program Results to Date

Provides multi-year backlog of projects. Ability to drive
comprehensiveness through deep engagement.

Budget for most recent year (and next budget cycle
if available)

Not published due nature of negotiated program
design

Funding Sources (name and description)

EE program funds - SBC, RGGI, other
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Website
Best Person to Contact for Information about the
Program:
Name Frank Gundal
Position Senior, Manager Implementation
Organization NSTAR Electric & Gas
Phone number 781-441-8151
Email address Frank.Gundal@nstar.com

COMMERCIAL NEW CONSTRUCTION — EXEMPLARY

NEw CONSTRUCTION PROGRAM

NEW YORK STATE ENERGY RESEARCH & DEVELOPMENT AUTHORITY (NYSERDA),
ADMINISTRATOR

VARIOUS IMPLEMENTERS

Program Overview

The New Construction Program (NCP) has been in continuous operation since it was
established by NYSERDA in 2000. The long term objective is to effect a permanent
transformation of the way commercial and industrial buildings are designed and
constructed in New York State. The NCP is currently soliciting applications for the eleventh
round of the open enrollment program. The NCP has tailored each Program Opportunity
Notice (PON) in response to regulatory requirements, changes in the energy efficiency and
construction markets and State energy codes.

The program targets commercial/industrial and some multifamily customers. NCP
provides technical assistance and financial incentives to promote the adoption of energy
efficient equipment and green construction in new and substantially renovated buildings.
Technical assistance is provided on a cost shared basis. Capital financial incentives are
designed to offset a portion of the incremental cost between equipment and systems
proposed by the applicant, as compared to equipment and systems that meet a baseline
requirement for energy efficiency (currently ASHRAE 90.1-2007, equivalent to the current
New York State Energy Conservation Construction Code). Additional incentives are
available for building commissioning, applicant design teams and projects which achieve
LEED® or NY-CHPS certification. Incentives are tailored for upstate projects (outside New
York City) and projects within the Consolidated Edison service territory (New York City
and immediate surrounding area). Copies of the current incentive offerings are available
upon request.
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The NCP team includes in-house project managers and coordinators, who develop the
program, provide oversight of individual projects and process applications and payments.
The internal team works with external firms under contract to NYSERDA as outreach
project consultants (OPCs) and technical assistants (TAs). OPCs provide outreach, field
liaison and customer support, while TAs work directly with customers and design teams to
identify and analyze energy efficient designs and measures.

From the outset the NCP recognized that large, complex projects and small, simple
structures present different opportunities for energy savings. The program responded to
these differences with multiple approaches to participation, including pre-qualified
equipment, custom measure analysis and whole building design. Through support of
several green rating systems, including the USGBC LEED® program and the New York
Collaborative for High Performance Schools (NY-CHPS), NCP also recognized the
interrelationship between saving energy and sustainable building design. Realizing that
optimum performance of energy efficient systems impacts long term energy savings, the
NCP provided incentives for building commissioning.

Understanding the unique characteristics of agriculture, manufacturing assembly lines,
process equipment and data centers, NYSERDA gradually developed separate programs to
address these process opportunities, and split them off from their original home in the NCP.

NCP found that customers of larger, more complex projects were willing to push for deeper
energy savings, provided additional financial support was available. NCP capitalized on
this opportunity by creating a tiered incentive for design teams and a tiered financial
incentive structure for whole building design projects, which provide higher incentives for
correspondingly higher energy savings.

For many years NCP was fully subscribed, but the severe economic downturn coupled with
increasing savings goals per program dollar resulted in a reduction in applications. NCP
responded by dramatically increasing program outreach, with a focus on
architecture/engineering firms, industrial development agencies, real estate legal firms,
developers and other groups with an early knowledge of upcoming projects. In 2011 the
aggressive outreach yielded a 154% increase in project leads and a 32% increase in project
applications, as compared to 2010.

Program Performance

Electric program expenditures for the last three years were $16.8 million in 2010, $24.3 in
2011 and $21.5 in 2012. There were a total of 1571 program applicants for 2010 through
2012. Average projected first year net energy savings for the most recent 3 years is 18.1
GWh and 5.3 MW projected first year summer peak. The most recent impact evaluation is
located at http:/ /www.nyserda.ny.gov/Program-Evaluation/NYE$-Evaluation-Contractor-
Reports/2012-Reports/Impact-Evaluation.aspx, in the pdf titled New Construction
Program.

The New Construction Program is cost effective with benefit/cost ratios for the Program
Administrator Cost (PAC) Test ranging from 4.3 to 7.8 and ratios for the Total Resource Test
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ranging from 1.6 to 2.9. With both of these tests, the lower number incorporates resource
benefits only and the higher number incorporates both resource benefits and non-energy
impacts. The Lifetime cost of conserved energy (CCE) is described in the table and notes
below:

Metric CCE for New Construction Program
Total Cost per MWh $481to $76
NYSERDA Cost per MWh $17 to $28

Notes:

The table above summarizes the cost per MWh analysis conducted for the NYSERDA New Construction Program.
First-year costs were levelized over the lifetime of the energy savings. Levelized cost is the first-year cost
converted to equal annual payments (using an assumed discount rate) divided by the annual MWh.

The low end of the range is based on a discount rate of 0%. The high end of the range is based on a discount rate
of 5.5%.

Program and customer costs associated with non-electric savings were excluded. The proportion of costs
attributed to electricity was estimated as the proportion of the combined electric and natural gas savings
represented by electric savings. Electric savings were converted to MMBtus using a factor of .00341 per kWh.

Lessons Learned

Primary lessons learned from the New Construction Program are in the areas of promotion
and marketing of the program.

e Aggressive outreach can significantly increase applications, particularly when
conducted at a small group or individual level.

o Project kickoff meetings are great opportunities to encourage applicants to consider
deeper energy savings, particularly when the discussion is supported with case
studies of similar projects.

e The plaque program is well received by participants. NYSERDA provides a bronze
plaque to participants whose buildings are projected to perform at least 30% better
than the baseline. Participants often display the plaques in a prominent location.
Plaque delivery combined with public presentation of a large display check is a great
way to recognize the participant’s adoption of energy efficient construction, while
helping to advertise NYSERDA's programs.

e NYSERDA promotes early involvement for larger projects, to maximize
opportunities for energy savings and incentives. Early guidance by NYSERDA
Technical Assistants reduces or eliminates costly re-drawing and re-specifying by
the applicant’s design team. The downside is that the failure rate of building
projects tends to be higher in the early phases of design. Applicants may be unable
to obtain financing, may lose proposed tenants, or may not obtain zoning or
planning approvals; the reasons projects terminate are many and unpredictable. As
a result, NCP has experienced an historic dropout rate in the range of 40-50 percent.
This creates challenges in reaching program savings goals with built projects. NCP
routinely accepts a large number of applications to offset the dropouts.

e Through an analysis of applications NCP has discovered a relationship between the
applications per month, and the Architecture Billings Index (ABI) published by the
American Institute of Architects. The application curve appears to lag the ABI curve
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by a month or two, implying that the ABI may be a predictor of near term NCP
application activity. The analysis is ongoing.

Program at a Glance

Program name

NYSERDA New Construction Program

Targeted Customer Segment

Commercial/Industrial, and some Multifamily
(multifamily min. 4 stories, min. 5 units and pursuing
LEED® certification)

Program Start Date 2000
Annual Energy Savings Achieved 458 GWh
Peak Demand (Summer) Savings Achieved 122,000 kW

Other Measures of Program Results to Date

941,000 MMBtu annual natural gas savings; $109
million paid incentives for 1567 projects; 170 million
square feet of new and substantially renovated buildings
with improved energy performance; 32% market
penetration (most recent Market Characterization and
Assessment report); 95% of participants likely to
recommend NCP to others and 93% likely to participate
again (most recent Process Evaluation report)

Budget for most recent year (and next
budget cycle if available)

$37 million (2012)

Funding Sources (name and description)

System Benefits Charge collected by New York State
Investor Owned Utilities

Website:

www.nyserda.ny.gov/new-construction

Best Person to Contact for Information
about the Program:

Name

Position
Organization
Phone number

Email address

Priscilla Richards
Program Manager
NYSERDA
518-862-1090 x 3312
pjr@nyserda.ny.gov

COMMERCIAL NEW CONSTRUCTION — EXEMPLARY

NEWw BUILDINGS
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ENERGY TRUST OF OREGON, ADMINISTRATOR
PORTLAND ENERGY CONSERVATION, INC., IMPLEMENTER
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Program Overview

Energy Trust New Buildings works with Oregon commercial real estate developers and
building owners to support energy-efficient new buildings and major renovations within
Portland General Electric, Pacific Power, NW Natural and Cascade Natural Gas territories.
The program serves all vertical markets ranging from office and retail to schools and data
centers — more than 40 market sectors overall. The program includes ground-up new
construction, major renovation and tenant improvement projects.

New Buildings serves electric and gas end uses by targeting building envelope; prescriptive
and custom gas equipment; prescriptive, calculated and custom HVAC and lighting;
controls; plug load; water heating; solar thermal; foodservice equipment; motors and
variable speed drives; LEED® building; and process measures for custom and prescriptive
data center measures. Also targeted are commissioning and post-occupancy through
ENERGY STAR® using EPA’s ENERGY STAR Portfolio Manager, and cross-promoting
solar electric with Energy Trust’s solar program.

Energy Trust New Buildings provides incentives for energy-efficient design and equipment
to support construction of high-performance commercial buildings and major renovations
of all sizes and types of buildings. In total, the program provides a comprehensive set of
services and incentives: plan reviews; early design assistance; energy modeling assistance;
enhanced technical assistance; commissioning; standard equipment incentives (more than
100 prescriptive measures not including lighting); calculated lighting power density
reductions and HVAC incentives; modeled savings incentives for whole building
approaches; special measures (incentives for energy-efficient equipment or systems that are
not prescriptive, calculated or included in an energy model); LEED incentives for projects
that achieve LEED certification and save energy beyond the 2010 Oregon Energy Efficiency
Specialty Code; low-rise multifamily ENERGY STAR Builder Option Package for projects
three stories or less that install specific equipment types; and post-occupancy incentives.
Once the building is constructed and occupied, Energy Trust can help cover the costs of
earning the ENERGY STAR from the U.S. Environmental Protection Agency.

New Buildings is positioned as a technical resource and market innovator. Two successful
pilots — Path to Net Zero and Small Commercial Efficiency — spawned 20 buildings in
Oregon bringing new ideas to help transform the built environment. Taking a target market
approach to deliver small retail and small office packages, building owners and trade ally
contractors are collaborating more than ever to build a “Good, Better or Best” building — an
attractive new standard Energy Trust is setting. To advance even further down the path
toward net zero, together, design firms, contractors and owners are actively working with
Energy Trust’s technical staff in the earliest stages of a project to lock-in winning design
strategies and tiered incentives of up to $0.30/kWh.

Energy Trust has also looked to collaborate with many other organizations leading the way,
such as the American Institute of Architects’ Committee On The Environment, and Cascadia
Chapter of the U.S. Green Building Council to provide training on specific topics of interest
such as financial business case, post-occupancy and net zero strategies — providing the
“how to” not just the “why to” incorporate efficiency.
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Energy Trust began serving utility customers in 2002 as a nonprofit organization with a
mission to invest in cost-effective energy efficiency, buy down the above-market costs of
renewable energy and transform markets. Within a year, the New Buildings program was
designed and launched with a few standard offers and two engineers. Demand for the
program grew quickly. In only a decade, New Buildings cumulatively saved more than 219
million kilowatt hours and 3.9 million therms of natural gas, and caught the attention of
small and large key market players that continue to push the envelope of savings —
spurring the cycle of innovation and making Energy Trust’s investment of ratepayer dollars
more effective.

Energy Trust celebrated its 10-year anniversary in 2012, and during that time has helped
customers use energy efficiently or generate renewable power at nearly 438,000 residences,
businesses and industrial facilities. Between 2002 and 2011, participating customers have
saved more than $1 billion on their energy bills. In addition to these accomplishments, New
Buildings’ contributions include:

e 70% market penetration rate based on square footage

e Comprehensive services and delivery starts with early design assistance, and leads
to installation incentive opportunities, post-occupancy and commissioning

e Tiered incentives and enhanced technical assistance to support projects on the path
to net zero energy

e 100 standard measures offered, not including lighting measures

o Offer tiered “good, better, best” packages for six small commercial building types
(developed using a batched modeled savings approach)

The program plays a role in the state as a whole as well. Oregon is among the leading states
in building code energy efficiency, and most recently introducing a significant code baseline
change of 15%. Oregon is one of a few states with a Reach code.

Program Performance

The expenditures, energy savings and sites served for the Energy Trust New Buildings

program over the last three years is in the table below. Impact evaluations for the program
are available for 2008 through 2011.

2010 2011 2012*
Program Expenditures ($ million) $13.04 $11.15 $14.10
Net Electric Energy Savings (kWh) 41,793,155 35,720,120 57,550,434
(GL<K/O\/SP1$; Electric Energy Savings 50,126,700 40,656,593 67,129,823
Net Gas Energy Savings (Therm) 716,857 583,137 586,750
Gross Gas Energy Savings (Therm) 1,137,898 813,937 643,680
Number of Sites 252 297 302

*2012 savings and financial information are preliminary. Official results will be available April 15, 2013, in the Energy
Trust 2012 Annual Report to the Oregon Public Utility Commission.
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The program is cost-effective as indicated by the utility cost and societal cost test ratios
shown below.

2009 2010 2011
Utility Cost Test 2.6 3.8 3.0
Societal Cost Test 2.2 2.8 1.8
Levelized Cost ($/kWh) $0.036 $0.021 $0.024
Levelized Cost ($/Therm) $0.41 $0.32 $0.40

Note: 2012 analysis is pending.

Lessons Learned
The primary lessons learned from the Energy Trust New Buildings program are:

e Early engagement. It is essential to engage with projects early in the design process
to maximize program influence and energy-efficiency potential. New Buildings’
early design incentives and assistance has helped to provide a good “carrot” for
projects to engage Energy Trust early on.

e Education and training. The program naturally operates in parallel to the code cycle
and has a distinct opportunity to help educate on code updates and prepare the
market for likely future code changes. New Buildings has enhanced its training and
code assistance role and begun to capture additional market transformation savings.

o Target market offerings. Offerings that cater to a specific market’s project types and
savings potential are essential for simplifying participation, ensuring predictability
of incentives, and increasing participation and depth of savings from small
commercial projects.

e Leverage and collaboration. Particularly in the engagement of the design
community, the program benefits from leveraging existing organizations and
initiatives, and aligning offerings with those that have momentum and familiarity in
the market. For instance, the New Buildings LEED track has ensured a streamlined
process for those projects pursing LEED certification.

Program at a Glance

Program name New Buildings

Targeted Customer Segment Serves electric and gas end uses by targeting building envelope;
prescriptive and custom gas equipment; prescriptive, calculated and
custom HVAC and lighting; controls; plug load; water heating; solar
thermal; foodservice equipment; motors and variable speed drives;
LEED building; and process measures for custom and prescriptive
data center measures. Also targeted are commissioning and post-
occupancy through ENERGY STAR using EPA’'s ENERGY STAR
Portfolio Manager and solar electric.

Program Start Date January 2003
Annual Energy Savings Achieved  Total from 2003 through 2012: 218,896,634 kWh and 3,875,910
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therms

Peak Demand (Summer)
Savings Achieved:

Approximately 134% of average MW on a net basis

Other Measures of Program
Results to Date:

97% overall savings realization

1,634 sites served

70% market penetration rate

Participant satisfaction with the program was 4.2 on a 5 point scale

Evaluators recently indicated that early design assistance appears to
be having market transformation effects

150 trade allies, contractors, equipment suppliers
71 design allies developers, owners, professional design firms,

Expanding the overall ally network to also include solar trade allies
and solar design allies in addition to lender allies, including banks,
credit unions and qualifying financial institutions with a preferred
green lending product

Host and won an award from the Oregon Association of Professional
Energy Managers for our role and sponsorship of the Building Energy
Simulation Forum, a local and national group created for energy
analysts/modelers to collaborate, share the latest techniques,
problem-solve and share lessons learned — this has improved the
quality of energy models we review

Recently added a Lighting Design expert to provide consultation

Technical Outreach Managers provide one-on-one project support
statewide

Budget for most recent year
(and next budget cycle if
available):

2013: $18,059,856
2014: $16,784,857

Funding Sources (name and
description):

In 1999, Oregon lawmakers and citizens envisioned a future with
Oregon homes and businesses powered by clean, affordable energy.
A new nonprofit organization — Energy Trust of Oregon — was created
to lead the way.

Energy Trust began operation in March 2002, charged by the Oregon
Public Utility Commission with investing in cost-effective energy
efficiency, above-market costs of renewable energy and market
transformation activities.

Through state legislation, tariffs and other requirements, Energy
Trust is funded by 1.5 million customers of Portland General Electric,
Pacific Power, NW Natural and Cascade Natural Gas. Customers of
all four utilities pay a dedicated percentage of their utility bills to
support a variety of energy-efficiency and renewable energy services
and programs.

Website:

http://energytrust.org/newbuildings

Best Person to Contact for

Information about the Program:

Name
Position

Organization

Jessica Rose
Business Sector Manager

Energy Trust of Oregon
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Phone number 503-459-4060

Email address Jessica.Rose@energytrust.org

RESIDENTIAL AUDIT AND WEATHERIZATION — EXEMPLARY

HOME PERFORMANCE SOLUTIONS

CoLuMBIA GAS OF OHIO, ADMINISTRATOR
CONSERVATION SERVICES GROUP, IMPLEMENTER

Program Overview

In February 2008, Columbia formed a Demand Side Management (DSM) Stakeholder Group
to help develop a comprehensive DSM portfolio for its residential natural gas customers.
The DSM Stakeholder Group included representatives from the Office of the Ohio
Consumers” Counsel (“OCC”), the Public Utilities Commission of Ohio (“PUCQO”), building
trades, state and local government, business and industry, and energy conservation service
providers. Michael Blasnik and Associates was selected to design the residential DSM
programs. The goal of the initial DSM portfolio was to achieve natural gas customer usage
reductions in a cost-effective manner, while maintaining or improving the comfort, health
and safety of customers and the durability of their premises. On September 9, 2011
Columbia filed an application to continue and expand DSM programs by investing
approximately $20 million annually for calendar years 2012-2016.

One of the key residential programs in the portfolio is Home Performance Solutions. The
objective of the Home Performance Solutions program is to provide incentives to Columbia
customers living in existing residential buildings to install high quality attic and wall
insulation and advanced air sealing retrofits, and to increase the market share of high-
efficiency furnaces installed during heating system replacements.

Other than the low-income sector, Ohio’s home performance industry and market had not
been developed prior to the implementation of Columbia’s DSM programs in 2009. While
electric utilities had requirements for energy efficiency beginning in 2009 and gas utilities
now have certain negotiated programs, the development of home performance in Ohio was
recent.

While all of Columbia’s residential customers are eligible for the Home Performance
Solutions program, marketing efforts target customers with high usage (>100 Mcf per year)
and customers already replacing an existing furnace. Customers who live in homes built
before the implementation of Ohio residential building energy codes are considered
primary targets for this program.
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Home Performance Solutions offers rebates to customers for attic and wall insulation,
blower door guided air sealing, and HVAC measures that are deemed cost-effective by the
program energy audit. Rebates are approximately 40% of the insulation cost, approximately
60% of the air sealing cost, and $200 for a high-efficiency furnace upgrade for single
measure installations. More comprehensive retrofits are encouraged by increasing the
rebates when multiple energy conservation measures are installed to: approximately 60%
for insulation, approximately 70% for air sealing, and $400 for a furnace upgrade.
Customers with incomes at or below 80% of AMI receive rebates of 90% of the insulation
and air sealing costs and $1,000 for a high-efficiency furnace upgrade. There are no caps on
the air sealing or insulation rebates. Rebates are offered on a per hour basis for air sealing
and per square foot for attic and wall insulation.

In 2009, Conservation Services Group (CSG) was hired as the program implementation firm
through a competitive bid process. One energy audit tool is used in the program and energy
audits are conducted by CSG employees and a limited number of independent energy
auditors in order to ensure a sound and consistent approach. The energy audit fee for
customers with incomes greater than 80% of area median income (AMI) is $50, while the
audit fee for customers with incomes equal to or less than 80% AMI but greater than 150%
of the Federal Poverty Guidelines (FPG) is $20.

Using industry best practices, the highly-trained, BPI-certified energy auditors conduct
comprehensive energy audits that include blower door testing, infrared thermography, and
combustion safety and efficiency testing. The energy audit also includes installation of
lower-cost energy conservation measures, including programmable thermostats and
efficient, low-flow showerheads, when applicable, to improve program savings.

Weather normalized natural gas usage data is integrated into the energy audit process to
accurately calculate cost effectiveness of HVAC replacement, attic and sidewall insulation,
and air sealing retrofits. Only those air sealing and insulation measures determined to be
cost effective at the time of audit are eligible for incentives, while the furnace must be cost
effective at the package level to be rebate-eligible.

Major program retrofit energy conservation measures are performed by “pre-qualified”
insulation, air sealing, and HVAC contractors. Contractors must attend program training
and be in good standing with the Better Business Bureau in order to be accepted into the
program. A key component of the initial program orientation is the review of the program’s
Materials and Installation Standards to ensure best installation practices and solid real-
world savings.

A rigorous quality assurance plan is a key program component, with 100% of the first 10
jobs inspected and an additional 10% thereafter, depending on the current standing of the
contractor in the “Contractor Scoring System”. Implemented in 2011, the Contractor Scoring
System provides a systematic approach to evaluate the contractors” quality of work.
Contractor overall scores increased from 8.8 to 9.2 (on a 10 point scale) in 2012, while scores
in sidewall insulation increased from 7.41 to 9.42 in that same year.
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Home Performance Solutions was designed to simplify the process of identifying and
implementing cost-effective energy improvements through the provision of high quality,
but simplified, home energy audits and generous customer financial incentives. As the
program has grown, so have the requirements to include the mandatory use of infrared
cameras and sidewall density calculation forms on all sidewall insulation jobs and Manual J
heat load calculations for all HVAC jobs. A robust continuing education program now exists
for the contractor network, including BPI Building Analyst and Whole House Air Leakage
Control Installer training.

Program Performance

A summary of the program’s expenditures, projected energy savings and audit and retrofit
activity for 2010-2012 is provided in the table below.

2010 2011 2012
Program Expenditures (actual, $ millions) $5.09 $11.08 $8.04
Projected Savings (gross Mcf) 76,172 133,955 98,371
No. of Audits/Home Retrofits (each year) 5,011/3,303 6,500/3,982 5,846/2,072

The program boasts an impressive 54% conversion rate. A 2010 evaluation4 of the pilot
phase of the Home Performance Solutions program determined a Utility Cost Test (UCT)
benefit/cost ratio of 1.07 and a Total Resource Cost Test (TRC) benefit/cost ratio of .93.
Benefit/ cost ratios for the program measures were 2.07 (UCT) and 1.57 (TRC). The lifetime
cost of conserved energy (CCE) was $0.66/ ccf (based on a discount rate of 5.94%).

Lessons Learned

A successful residential retrofit program needs to remain fluid to adapt to market needs.
Throughout the program cycle, Columbia and CSG have remained in-tune to the program
needs, from back end processes and procedures, to energy auditor, contractor and customer
needs. The program has remained flexible, from the institution of the contractor scoring
system, to the creation of a customer “kicker”-- an additional customer incentive that was
developed in 2010 to incentivize customers to “Act Now” to complete energy efficiency
upgrades, resulting in a 20% increase in conversion rates and a shortened conversion cycle.
Innovative marketing ideas to respond to the market needs, including the Neighborhood
Home Performance program —an approach wherein entire communities can be qualified for
the additional benefits based on the average median income of the community, not the
individual —also represent the fluid nature of the program.

While adapting to the ever-changing market needs, program management has also learned
that there are industry best practices that must also be adhered to in order to remain
successful in today’s marketplace. These best practices include, but are not limited to:

4 Columbia Gas of Ohio, HPS & SES Impact Evaluation, M. Blasnik & Associates
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e Comprehensive BPI audits to include blower door testing, infrared thermography,

combustion safety testing

Program operations manual

Integration of customer billing data to accurately model projected energy savings
BPI certification requirements for energy auditors and installation crew leads
Documented Materials & Installation Standards

Rigorous hands-on continuing education plan for contractor network; including

NATE training and certification, BPI Building Analyst training and certification, BPI
Whole House Air Leakage Control Installer training and certification

e Mandatory use of infrared thermography and sidewall insulation density
calculations, blower door guided air sealing, Manual ] heat load calculations for

HVAC system replacements

Program at a Glance

Program name

Home Performance Solutions

Targeted Customer Segment

Residential gas heating customers

Program Start Date August 2009
Annual Energy Savings Achieved 2012: 98,371 Mcf projected
Peak Demand (Summer) Savings Achieved NA

Other Measures of Program Results to Date

The Home Performance Solutions program
produced an incremental projected savings of
211,080 Mcf (258% of goal) in the initial 2009-
2011 program cycle. To date, 63% of 2009-2011
audits have moved forward with at least one major
measure (retrofit). Over $9.7 million in rebate
dollars was provided to customers over the initial
three years. Additionally, 135 jobs were created or
sustained because of the program. A rigorous
quality assurance plan, combined with the ongoing
training of both home energy auditors and
contractors and the maintenance of a toll-free
customer service line has led to a 94% customer
satisfaction rating.

Budget for most recent year (and next budget
cycle if available)

2012: $8,706,469
2013: $9,026,922

Funding Sources (name and description)

DSM rider

Website

columbiagasohio.com/hps

Best Person to Contact for Information about the
Program:

Name
Position

Organization

Jack Laverty
Manager, Demand Side Management

Columbia Gas of Ohio
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Phone number 614-460-4714

Email address jlaverty@nisource.com

RESIDENTIAL AUDIT AND WEATHERIZATION — EXEMPLARY

ENERGYWISE

NATIONAL GRID, ADMINISTRATOR
RISE ENGINEERING, IMPLEMENTER

Program Overview

Rhode Island's EnergyWise program serves single family (1 -4 units per building), market
rate multifamily (five or more units per building) and income eligible multifamily
customers. The program offers a no-cost in-home energy assessment to evaluate a home's
energy efficiency. The assessment puts the customer on the path to reducing costs and
saving big on energy-efficient upgrades. The home energy assessment includes a visit from
an Energy Specialist who evaluates the home's energy use including air leakage, insulation,
window and door units, heating system, hot water system, appliances, lighting and water
saving enhancements. Also, a personalized summary of energy-saving recommendations is
presented at the end of the assessment with actionable steps that can lower heating and
cooling costs. Rebates of 75% of insulation costs up to $2,000 and up to $750 worth of free air
sealing for gas and electrically heated homes are available. Finally, 0% financing is available
for the installation of qualified energy efficient improvements to the home. Income eligible
services for multifamily customers are at no charge to the customer.

Specific measures targeted include:

e Comprehensive energy assessment, including customer education

e Weatherization, including wall, attic, basement, and pipe and duct insulation, as
well as air sealing (caulking, weather stripping, door and window hardware,
window parting beads and stops)

e Combustion safety testing of heating systems

e Blower door analysis

¢ Low-flow showerheads and faucet aerators

e Metering of refrigerators

¢ Installation of compact fluorescent lamps (CFLs) and LEDs (in some applications)

e Advanced power strips

e Multifamily building measures include common area lighting fixtures, HVAC
motors and controls, and heating systems
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Rise Engineering is the lead vendor and oversees the day-to-day operations including
scheduling, assessing and installing energy efficient instant savings measures such as
advanced power strips and lighting and water conservation measures. In addition, Rise
coordinates the independent insulation contractors that provide air sealing and
weatherization services when customers request follow on work. Finally, the lead vendor
also conducts quality assurance inspections of all weatherization work. Rise invoices the
Program Administrator, National Grid, and updates the savings for each project.
EnergyWise is approved by the Environmental Protection Agency (EPA) and Department of
Energy (DOE) for the Home Performance with ENERGYSTAR® national initiative.

EnergyWise in Rhode Island supports multiple customer segments. Customers include
single family (1 -4 units per building), market rate multifamily (five or more units per
building) and income eligible multifamily.

With the single family delivery process, customers schedule a home energy assessment
either by calling the lead vendor or filling out an on-line form for an assessment. Once the
appointment is scheduled, Rise provides a comprehensive whole house/whole building
assessment and installs instant savings measures. Customer education is provided by verbal
communication during the audit and additional program materials are also provided to the
customer at the end of the visit. An Action Plan detailing additional weatherization and air
sealing recommendations is provided at the completion of the assessment. If a customer
proceeds with additional work, a contractor is scheduled by Rise to perform the follow-on
work. Once a contractor is selected and scheduled, a blower door test will be conducted at
the beginning of the work day before weatherization begins. Another blower door test is
conducted at the completion of weatherization work. When work is completed, Rise
conducts the quality assurance and quality control of weatherization services, provides
invoicing to National Grid, and inputs savings achieved. A third-party vendor is also used
to provide additional quality assurance inspections

Multifamily assessments proceed in a similar manner with an initial assessment of the
facility. An additional component of the visit is that common room visits are included in
recommendations. For units with more than 50% of occupants below sixty-percent of the
st