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1.0 EXECUTIVE SUMMARY - ELECTRIC ENERGY EFFICIENCY
POTENTIAL

This study estimates the achievable cost effective potential for electric energy
and peak demand savings from energy-efficiency and fuel conversion measures
in Vermont. The primary cost effectiveness test used for screening of energy
efficiency measures is the Vermont Societal Test.! Energy-efficiency
opportunities typically are physical, long-lasting changes to buildings and
equipment that result in decreased energy use while maintaining the same or
improved levels of energy service. The study shows that there is still significant
savings potential in Vermont for cost effective electric energy-efficiency and fuel
conversion measures. The technical potential savings for electric energy
efficiency measures in Vermont is 35 percent of projected 2015 kWh sales in the
State, and the cost effective achievable potential is 19 percent of projected 2015
kWh sales.?

Based on cost effectiveness screening using the Vermont Societal Test,
capturing the achievable cost effective potential for energy efficiency in Vermont
would reduce electric energy use by 19 percent (1,287 GWh annually) by 2015.3
The magnitude of the potential savings is higher than results reported for recent
studies for many other States (see Table 1-7 for the results of other recent
studies). Load reductions from load management and demand response
measures, which were not analyzed in this study, would be in addition to these
energy efficiency savings. Table 1-1 below provides a summary of the achievable
cost effective energy efficiency and fuel conversion potential savings for Vermont
by the year 2015. In developing the estimates of achievable cost effective
savings potential, GDS considered savings opportunities from market driven,
retrofit, early retirement’ and fuel conversion energy efficiency program
strategies. This report also presents estimates of the achievable cost effective
potential based upon screening using the Total Resource Cost Test, the Ultility
Test, and the Participant Test.

' While the Vermont Societal Test was used as the primary test for screening, the results are
robust relative to the choice of tests and would vary little had the Total Resource Cost Test been
used as the primary test.

ZA prior energy efficiency potential study for Vermont completed by Optimal Energy in January
2003 found that the maximum achievable potential savings in Vermont for electric energy
efficiency measures was 30.8% by 2012. The title of this 2003 study was “Electric and Economic
Impacts of Maximum Achievable Statewide Efficiency Savings, 2003 to 2012, Results and
Analysis Summary”.

® The stated annual mWh savings targets in the Efficiency Vermont contract for 2006, 2007, and
2008 are 58,000 mWh, 68,000 mWh and 78,000 mWh respectively.

“GDS has also examined an additional scenario where equipment replacements are done using
an early retirement programmatic strategy. The results of this additional scenario are provided in
Appendix G of the final report.
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Table 1-1: Achievable Cost Effective Electric Energy Efficiency Potential By 2015 in Vermont

Achievable Cost Effective kWh
Savings by 2015 from Electric
Energy Efficiency
Measures/Programs for
Vermont (Cost Effective

2015 kWh Sales
Forecast for This

Percent of Sector
2015 kWh Sales

Sector According to Societal Test) Sector Forecast
Residential Sector 567,511,161 2,659,831,768 21.3%
Commercial Sector 450,383,577 2,115,167,148 21.3%
Industrial Sector 268,928,672 1,851,792,067 14.5%

Total 1,286,823,410 6,626,790,983 19.4%

1.1 Level of Financial Incentives for the Achievable Potential Base
Case Scenario

In the base case developed for this Vermont Energy Efficiency Potential Report,
GDS selected a target incentive level of 50 percent of energy efficiency measure
costs as the incentive level necessary in order to achieve high rates of program
participation necessary to achieve the savings potential. This incentive level
assumption is based upon a thorough review by GDS of numerous energy
efficiency potential studies recently conducted in the US, and a review of the
December 2004 National Energy Efficiency Best Practices Study.® Examples of
the energy efficiency potential studies reviewed by GDS are listed in Table 1-7 of
this report. The incentive levels utilized in these other energy efficiency potential
studies are described below.

e In February 2006, Quantum Consulting completed an analysis of the
maximum achievable cost effective electricity savings for the Los Angeles
Department of Water and Power (LAWPD). For the maximum achievable
electricity savings potential scenario, this analysis assumed incentives
covering 50 percent, on average, of incremental measure costs, and
marketing expenditures sufficient to create maximum market awareness
over the forecasting period.

e The 2002 California “Secret Surplus” Report examined savings potential
scenarios based on incentive levels (incentives as a percent of measure
costs) of 33%, 66% and 100% of measure costs.

e The June 2004 Connecticut Energy Conservation Management Board
(ECMB) electric energy efficiency potential study assumed incentive levels
ranging from 50% to 70% of measure costs.

® See “National Energy Efficiency Best Practices Study, Volume NR5, Non-Residential Large
Comprehensive Incentive Programs Best Practices Report”, prepared by Quantum Consulting for
Pacific Gas and Electric Company, December 2004, page NR5-51.
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The Southwest Energy Efficiency Project potential study assumed
incentive levels of 15% to 25% of measure costs.

The January 2003 Vermont energy efficiency potential study assumed an
incentive level of 100% of full measure costs for retrofit programs, and
100% of incremental costs for retail and new construction programs.

The 2005 Big Rivers Electric Cooperative (Kentucky) potential study
assumed an incentive level of 50% of incremental measure costs.

The 2005 Georgia potential study examined scenarios with incentive
levels of 25%, 50% and 100%.

A recent electric energy efficiency achievable potential study in New York
state performed by Optimal Energy assumed incentive levels in the range
of 20% to 50%.

There are several reasons why an incentive level of 50% of measure costs (and
not 100% of measure costs) was assumed for the base case for this study:

1.

First, the incentive level of 50% of measure costs assumed in the Vermont
Energy Efficiency Potential study for the base case scenario is a
reasonable target based on a thorough review by GDS of incentive levels
used in other recent technical potential studies. The incentive levels used
in the studies reviewed by GDS as well as actual experience with
incentive levels in the Northeast and other regions of the country confirm
that an incentive level assumption of 50% is commonly used for program
planning and implementation. As noted above, the very recent study
(February 2006) conducted by Quantum Consulting for the Los Angeles
Water and Power Department assumed incentives of 50% of measure
costs for its maximum achievable savings scenario. Also, the majority of
energy efficiency programs offered by NYSERDA offer no incentives to
consumers. In addition, the NYSERDA electric energy efficiency
achievable potential study performed by Optimal Energy assumed
incentive levels in the range of 20% to 50%.

. Second, and most important, the highly recognized and recently published

National Energy Efficiency Best Practices Study concludes that use of an
incentive level of 100% of measure costs is not recommended as a
program strateqy.® This national best practices study concludes that it is
very important to limit_incentives to participants so that they do not
exceed a pre-determined portion of average or customer-specific
incremental cost estimates. The report states that this step is critical to
avoid grossly overpaying for energy savings. This best practices report
also notes that if incentives are set too high, free-ridership problems will
increase significantly. Free riders dilute the market impact of program
dollars.

® See “National Energy Efficiency Best Practices Study, Volume NR5, Non-Residential Large
Comprehensive Incentive Programs Best Practices Report”, prepared by Quantum Consulting for
Pacific Gas and Electric Company, December 2004, page NR5-51.
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3. Third, financial incentives are only one of many important programmatic
marketing tools. Program designs and program logic models also need to
make use of other education, training and marketing tools to maximize
consumer awareness and understanding of energy efficient products. A
program manager can ramp up or down expenditures for the mix of
marketing tools to maximize program participation and savings.

While this new Vermont Energy Efficiency Potential Study provides an estimate
of the budget increase that would be necessary if the incentive level were raised
to 100% of measure costs, this study does not recommend an incentive level of
100% of measure costs for the above reasons. Furthermore, actual program
experience has shown that very high levels of market penetration can be
achieved with aggressive energy efficiency programs that combine education,
training and other programmatic approaches along with incentive levels in the
50% range.

Appendices A, B, and C of this report provide detailed information on the costs,
savings and useful lives of the electric energy efficiency measures examined in
this study. Year-by-year information on mWh savings by sector and winter and
summer peak demand (MW) savings are provided in Appendix D of this report.
Appendix E lists assumptions for the discount rate, inflation rate, line loss factors,
electric generation reserve margin, and power plant emissions factors. Appendix
F lists avoided costs for electricity and natural gas; retail rate projections for fuel
oil, natural gas, propane, kerosene, and water. Appendix G provides information
on the benefits and costs of an early replacement programmatic strategy.

One of the factors causing the electricity savings potential to be lower than in the
2003 Vermont energy efficiency potential study is the enactment of new Federal
and state standards for energy efficiency. Another factor contributing to lower
savings potential than in the 2003 study is the large amount of energy efficiency
savings already captured by Efficiency Vermont over the past six years. The
most recent Efficiency Vermont Annual Report states that its programs have
saved 261.7 milion kWh’ on a cumulative annual basis as of December 31,
2005. These actual savings are 4% of 2005 annual kWh sales in Vermont.

The cost effectiveness screening is based upon a long-term forecast for the rate
of inflation of 2.25%2, and a nominal discount rate of 7.975% provided to GDS by
VDPS staff.

Table 1-2 below shows the technical potential, achievable potential, and the
achievable cost effective potential for electricity savings in Vermont by 2015. The
table provides these results for the major sectors combined, and broken down by
sector.

’ Efficiency Vermont, 2005 Annual Report Summary, from Efficiency Vermont web site.
® This long-term inflation rate was obtained from the December 2005 Avoided Energy Supply
Component Study Group Report titled “Avoided Energy Supply Costs in New England”.
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Table 1-2: Summary of Overall Electric Energy Efficiency Potential in Vermont for all Sectors
(Residential, Commercial and Industrial Combined)

Estimated Cumulative Annual

Savings in 2015 as a Percent
of Total 2015 Industrial Sector

Potential

Savings by 2015 (kWh) kWh Sales
Technical Potential 2,294,594 34.6%
Achievable Potential 1,463,126 22.1%
Achievable Cost Effective 1,286,824 19.4%

Summary of Residential Sector Only Energy Efficiency Potential in Vermont

Estimated Cumulative Annual

Savings in 2015 as a Percent
of Total 2015 Industrial Sector

Potential

Savings by 2015 (mWh) kWh Sales
Technical Potential 1,057,749 39.8%
Achievable Potential 677,894 25.5%
Achievable Cost Effective 567,511 21.3%

Summary of Commer

cial Sector Only Energy Efficiency Potential in Vermont

Estimated Cumulative Annual

Savings In 2015 as a Percent
of Total 2015 Industrial Sector

Potential

Savings by 2015 (mWh) kWh Sales
Technical Potential 854,144 40.4%
Achievable Potential 516,303 24.4%
Achievable Cost Effective 450,384 21.3%

Summary of Industrial Sector Only Energy Efficiency Potential in Vermont

Estimated Cumulative Annual

Savings in 2015 as a Percent
of Total 2015 Industrial Sector

Potential

Savings by 2015 (mWh) kWh Sales
Technical Potential 382,700 20.7%
Achievable Potential 268,929 14.5%
Achievable Cost Effective 268,929 14.5%

The base case projection for the achievable cost effective potential electricity
savings is based upon cost effectiveness screening using the Vermont Societal
Test and assumes that Efficiency Vermont pays financial incentives equivalent to
fifty percent of measure incremental costs. The net present savings for the State
of Vermont for long-term implementation of energy efficiency programs
throughout the State over the next decade are $964 million. The Societal Test®
benefit/cost ratio for the achievable cost effective potential scenario is 3.45.

® According to the Final Order in Vermont Public Service Board Docket No. 5270, the Societal
Test calculation in Vermont includes a 5 percent adder to program electric energy benefits for
non-energy benefits (for environmental benefits), and a 10% reduction to program costs to
account for the risk diversification benefits of energy efficiency measures and programs. The
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This new study of the electric energy efficiency potential in Vermont is based
upon data and forecasts that are different than those relied upon in the study
published by Optimal Energy for Vermont in 2003:

This 2006 study is based upon a new electric energy and peak load
growth rate assumption for the State of Vermont provided to GDS by the
Vermont Department of Public Service in April 2006. Before the impacts of
energy efficiency programs are considered, the VDPS is assuming that
annual kWh sales in Vermont will grow at an average annual rate of 1.5%
for the period 2006 to 2015.

The new ISO-New England load forecast for Vermont (the forecast after
DSM impacts are reflected) is projecting slower load growth (only 1% a
year) than occurred during the prior decade. From 1994 to 2004, annual
kWh sales grew slightly faster, at 1.3% per year.

The benefit/cost screening analyses in this report use a new forecast of
avoided costs of electricity and fossil fuels just published in December
2005 by the New England Avoided Energy Supply Component Study
Group. The new forecast of electric avoided costs is substantially higher
than the forecast used in the 2003 study.

As of April 2006, Efficiency Vermont has been in business for over five
years and has already captured a significant portion of the available
energy efficiency potential, more than had been captured by the beginning
of 2003 when the Optimal Energy potential study for Vermont was
published. The most recent Efficiency Vermont Annual Report states that
its programs have saved 266.7 milion kWh'® on a cumulative annual
basis as of December 31, 2005. These actual savings are 4% of 2005
annual kWh sales in Vermont.

This 2006 study is based upon very recent and detailed market
assessment studies for all sectors in Vermont prepared in 2005 by KEMA.
This 2006 study uses a lower discount rate (a 5.6% discount rate in real
terms in the new study instead of the 6.8% real discount rate used in the
2003 study). This study uses a forecast for the long-term general rate of
inflation of 2.25%.

The 2006 study uses well documented end use load shapes for residential
electric space heat, electric water heating, refrigerators and other end
uses obtained from Central Maine Power Company and other electric
utilities in the region.™

Board subsequently adopted an environmental adder of $.0070 per kWh saved (in $2000). In this
report, GDS has used the definition of the Societal Test calculation as specified by the Vermont
Pubic Service Board in its final order in Docket No. 5270, and has used the $.0070 adder for
environmental benefits, adjusted to current year dollars.

10 Efficiency Vermont, Preliminary Annual Report for 2005, from Efficiency Vermont web site.

" Central Maine Power Company, Market Research and Forecasting Department, “Residential
End Use Metering Project Report”, August 1988. Provided to GDS Associates in April 2006 by
John Davulis of Central Maine Power Company. Richard Spellman of GDS, a former CMP
employee, directed this end use metering project while employed at CMP in the 1980’s.
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1.1 Study Scope

The objective of the study was to estimate the achievable cost effective potential
for energy efficiency resources over the ten-year period from 2006 through 2015
in Vermont. The definitions used in this study for energy efficiency potential
estimates are the following:

e Technical potential is defined in this study as the complete and
immediate penetration of all measures analyzed in applications where
they were deemed technically feasible from an engineering perspective.

e Achievable potential is defined as the achievable penetration of an
efficient measure that would be adopted given aggressive funding, and by
determining the achievable market penetration that can be achieved with a
concerted, sustained campaign involving highly aggressive programs and
market interventions. The State of Vermont would need to undertake an
extraordinary effort to achieve this level of savings. The term "achievable"
refers to efficiency measure penetration, and means that the GDS Team
has based our estimates of efficiency potential on the realistic penetration
level that can be achieved by 2015.

e Achievable cost effective potential is defined as the potential for the
realistic penetration over time of energy efficient measures that are cost
effective according to the Vermont Societal Test, and would be adopted
given aggressive funding levels, and by determining the level of market
penetration that can be achieved with a concerted, sustained campaign
involving highly aggressive programs and market interventions. As
demonstrated later in this report, the State of Vermont would need to
continue to undertake an aggressive effort to achieve this level of savings.

The main outputs of this study are summary data tables and graphs reporting the
total cumulative achievable cost effective potential for electric energy efficiency
over the ten-year period, and the annual incremental achievable potential and
cumulative potential, by year, for 2006 through 2015.

This study makes use of over 200 existing studies conducted in Vermont and
throughout the US on the potential energy savings, costs and penetration of
energy efficiency measures. These other existing studies provided an extensive
foundation for estimates of electric energy savings potential in existing
residential, commercial and industrial facilities.

1.2 Implementation Costs

Realizing the achievable cost effective energy efficiency savings by 2015 would
require programmatic support. Programmatic support includes financial



Vermont Electric Energy Efficiency Potential Study
Final Report — January 2007

incentives to customers, marketing, administration, planning, and program
evaluation activities provided to ensure the delivery of energy efficiency products
and services to consumers. As noted above, the base case projection for the
achievable cost effective potential electricity savings in Vermont assumes that
Efficiency Vermont pays financial incentives equivalent to fifty percent of
measure incremental costs.' This incentive level assumption is based upon a
review of numerous energy efficiency potential studies recently conducted in the
US and a review by GDS of the December 2004 National Energy Efficiency Best
Practices Study. Examples of the energy savings potential studies from Vermont
and other states reviewed by GDS are listed in Table 1-7.

GDS developed cost estimates for program planning, administration, marketing,
reporting and evaluation (‘other program costs”) based upon historical
experience at Efficiency Vermont for the period 2002 to 2005, as well as financial
incentives to electric consumers in order to realize the achievable cost effective
potential savings. It is clear that to realize all of the achievable cost effective
savings, Efficiency Vermont would have to undertake steps to add staffing (either
in-house staff or contractors), and Efficiency Vermont would have to spend
approximately $348 million in today’s dollars (this figure includes financial
incentives, but excludes the Fiscal Agent, the Contract Administrator and the
VDPS Monitoring and Evaluation functions) over the next decade to achieve
such results (or $34.8 million a 1year in 2006 dollars, assuming the EVT pays 50%
of measure incremental costs). '

If Efficiency Vermont had to pay 100% of measure incremental or full costs to
obtain achievable cost effective potential savings levels, then this $34.8 million
annual Efficiency Vermont budget for the base case scenario would increase by
at least $16.5 million a year.

A significant portion of this average annual budget of $34.8 million over the next
decade is for conversion of residential electric space heating and water heating
systems and electric dryers to alternative fuels. Table 1-3 below shows that
approximately 22 percent of the total annual budget (the total budget for
residential, commercial and industrial programs) would be for fuel conversion
programs, where electric end uses are converted to fossil fuels.

2 The January 2003 Optimal Energy potential study for Vermont assumed that Efficiency
Vermont paid 100 percent of incremental measure costs.

'3 This cost estimate is based on the key assumption that Efficiency Vermont pays at least 50% of
the incremental costs of energy efficiency measures.
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Table 1-3: Annual Energy Efficiency Utility Budget for the Base Case Scenario And Other Budgets
(Includes Burlington Electric Department)
Column 1 Column 2 Column 3 Column 4 Column 5
Total Annual
Energy
Efficiency Utility
Annual Program Budget for Annual Budget | Total Energy
Budget for Vermont for Fiscal Agent,| Efficiency Utility
Conversion of (Including Contract Agent, Budget

Electric End | Percent of Total Burlington and VDPS Including Fiscal

Uses to Fossil Vermont Electric Monitoring and | Agent, Contract

Year Fuels Program Budget| Department) Evaluation | Agent and M&E

2006 $7,282,076 23% $31,537,767 $897,000 $32,434,767

2007 $7,333,022 23% $32,174,445 $917,183 $33,091,627

2008 $7,385,115 22% $32,864,503 $937,819 $33,802,322

2009 $7,438,380 22% $33,638,628 $958,920 $34,597,548

2010 $7,492,843 22% $34,436,453 $980,496 $35,416,949

2011 $7,548,532 22% $34,946,938 $1,002,557 $35,949,495

2012 $7,605,474 21% $35,787,372 $1,025,114 $36,812,486

2013 $7,663,696 21% $36,653,612 $1,048,179 $37,701,791

2014 $7,723,229 21% $37,546,453 $1,071,764 $38,618,216

2015 $7,784,102 20% $38,466,711 $1,095,878 $39,562,590

Sum $75,256,468 22%| $348,052,882 $9,934,910| $357,987,792

Average

annual budget $7,525,647 22% $34,805,288 $993,491 $35,798,779
NPV of annual

budgets $54,333,622 22%| $249,005,011 $7,106,024| $256,111,035

1.3 Present Value of Savings and Costs (in $2006)

The results of this study demonstrate that energy-efficiency resources could play
an expanded role in the Vermont resource mix over the next decade. Table 1-4
below shows the present value™ of benefits and costs associated with
implementing the achievable potential energy savings in Vermont. Benefit/cost
screening results for the base case are shown for the Vermont Societal test, the
Total Resource Cost Test, the Utility Test, and the Participant Test. The Vermont
Societal Test net present savings to the State of Vermont for long-term
implementation of energy efficiency programs throughout the State are $964
million. The overall Vermont Societal Test benefit/cost ratio for the achievable
cost effective potential scenario is 3.45, higher than the Vermont Societal Test
ratio from the 2003 energy efficiency potential study.” The net present value
savings to Vermonters for the Total Resource Cost (TRC) Test are significantly
lower, $776 million. The net present value savings of the Vermont Societal Test
are 24% higher than the net present value savings of the TRC Test.

" The term “present value” refers to a mathematical technique used to convert a future stream of
dollars into their equivalent value in today’s dollars.

' The Societal Test benefit/cost ratio in the 2003 Optimal Energy Study was 2.31. This
benefit/cost ratio is listed in Table 5 of the 2003 study.
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Table 1-4: VERMONT SOCIETAL TEST - ACHIEVABLE COST EFFECTIVE ELECTRICITY SAVINGS POTENTIAL
SCENARIO FOR VERMONT (July 21, 2006)

Column # 1 2 3 4 5 6
Present Value of
Vermont
Implementation
Costs (Staffing, Vermont
Present Value of | Marketing, Data Societal
Present Value of| Total Measure Tracking & Present Value Of[ Net Present Test
Total Resource Incremental Reporting, etc., |Total Costs (Col 2| Value savings |Benefit/Cost
Benefits ($2006)| Costs ($2006) $2006) + Col 3) ($2006) Ratio
Residential Sector $659,181,397 $149,440,570 $51,914,527 201,355,097 457,826,300 3.27
Commercial Sector $409,669,646 $135,407,577 $26,488,747 161,896,324 247,773,322 2.53
Industrial Sector $289,612,700 $15,021,343 515,721,632 $30,742,975 $258,869,725 9.42
Total $1,358,463,742 $299,869,489 $94,124,907 $393,994,396 $964,469,346 3.45
TOTAL RESOURCE COST TEST - ACHIEVABLE COST EFFECTIVE ELECTRICITY SAVINGS POTENTIAL SCENARIO
FOR VERMONT
Column # 1 2 3 4 5 6
Present Value of
Vermont
Implementation
Costs (Staffing,
Present Value of | Marketing, Data
Present Value of| Total Measure Tracking & Present Value Of| Net Present TRC Test
Total Resource Incremental Reporting, etc., |Total Costs (Col 2| Value savings |Benefit/Cost
Benefits ($2006)| Costs ($2006) $2006) + Col 3) ($2006) Ratio
Residential Sector $543,049,183 $139,894,604 $49,550,574 $189,445,178 $353,604,005 2.87
Commercial Sector $354,807,342 $141,923,347 $26,488,747 $168,412,094 $186,395,248 2.11
Industrial Sector $268,618,432 $16,690,381 $15,721,632 $32,412,013 $236,206,419 8.29
Total $1,166,474,957 $298,508,331 $91,760,953 $390,269,285 $776,205,672 2.99

UTILITY COST TEST - ACHIEVABLE COST EFFECTIVE ELECTRICITY SAVINGS POTENTIAL SCENARIO FOR
VERMONT
Column # 1 2 3 4 5 6
Present Value of
Vermont
Implementation
Costs (Staffing,
Present Value of | Marketing, Data Utility Cost
Present Value of| Total Measure Tracking & Present Value Of[ Net Present Test
Total Resource Incremental Reporting, etc., |Total Costs (Col 2| Value savings |Benefit/Cost
Benefits ($2006)| Costs ($2006) $2006) + Col 3) ($2006) Ratio
Residential Sector $606,347,177 $89,623,458 53,603,353 $143,226,811 $463,120,366 4.23
Commercial Sector $354,806,685 $70,961,673 $26,488,747 $97,450,420 $257,356,264 3.64
Industrial Sector $268,618,432 $7,461,331 $15,721,632 $23,182,963 $245,435,469 11.59
Total $1,229,772,293 $168,046,462 $95,813,733 $263,860,195 $965,912,099 4.66

PARTICIPANT TEST - ACHIEVABLE COST EFFECTIVE ELECTRICITY SAVINGS POTENTIAL SCENARIO FOR

VERMONT
Column # 1 2 3 4 5 6
Present Value of
Vermont
Implementation
Costs (Staffing,
Present Value of | Marketing, Data Participant
Present Value of| Total Measure Tracking & Present Value Of[ Net Present Test
Total Resource Incremental Reporting, etc., |Total Costs (Col 2| Value savings |Benefit/Cost
Benefits ($2006)| Costs ($2006) $2006) + Col 3) ($2006) Ratio
Residential Sector $489,389,745 $96,531,256 $0 $96,531,256 $392,858,489 5.07
Commercial Sector $332,378,629 $70,961,673 $0 $70,961,673 $261,416,956 4.68
Industrial Sector $181,200,949 $8,345,190 $0 $8,345,190 $172,855,759 21.71
Total $1,002,969,323 $175,838,120 $0 $175,838,120 $827,131,203 5.70
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Table 1-4 also provides the benefit/cost ratios for each major market sector
(residential, commercial and industrial sectors). One factor causing the Societal
Test benefit/cost ratio calculation to differ among sectors is differences in the
incremental costs of energy efficient equipment by sector. It is common for
benefit/cost ratios to differ by sector. The Societal Test is a standard benefit-cost
test used by public utilities commissions and energy efficiency organizations in
the US and other energy efficiency organizations to compare the value of the
avoided energy production and power plant construction to the costs of energy-
efficiency measures and program activities necessary to deliver them. The value
of both energy savings and peak demand reductions are incorporated into the
Societal Test (a full description of this and other cost effectiveness tests is
provided in Section 1.4 below). The sector with the highest Societal Test
benefit/cost ratio is the industrial sector.

The Vermont Department of Public Service developed an Excel spreadsheet
model to determine the rate impacts of various budget scenarios for energy
efficiency spending in Vermont. Over the period 2006 to 2009, the average
annual rate impact (levelized) of the base case scenario for energy efficiency
spending is over 2.0%. Over the period 2006 to 2009, the average annual rate
impact (levelized) of the early retirement scenario for energy efficiency spending
is over 7.2%.

1.4 Definitions of Benefit Cost Tests

A standard methodology for energy efficiency program cost effectiveness
analysis was published in California in 1983 by the California Public Utilities
Commission and updated in December 1987 and October 2001.'® It was based
on experience with evaluating conservation and load management programs in
the late 1970's and early 1980's. This methodology examines five perspectives:

the Total Resource Cost Test

the Participant Test

the Utility Cost Test (or Program Administrator Test)
the Rate Impact Measure (RIM) Test

the Societal Cost Test

Table 1-5 below summarizes the major components of these five benefit/cost
tests. Examining this table is useful when trying to understand the differences
among the five benefit/cost tests.

'®California Public Utilites Commission and California Energy Commission, Standard Practice
Manual, Economic Analysis of Demand-Side Programs and Projects, 1987 and 2001.
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Table 1-5
Components of Energy Efficiency Benefit/Cost Tests

PARTICIPANT
TEST

RATE IMPACT
MEASURE
TEST

TOTAL
RESOURCE
COST TEST

UTILITY COST
TEST

SOCIETAL
TEST

BENEFITS:

Reduction in X
Customer's
Utility Bill

Incentive Paid X
By Utility

Any Tax Credit X X
Received

Avoided Supply X X X X
Costs

Avoided X X X
Participant
Costs

Participant X X
Payment to
Utility (if any)

External X
Benefits

COSTS:

Utility Costs X X X X

Participant X X X
Costs

External Costs X

Lost Revenues X

The five cost-benefit tests are defined by the California Standard Practice Manual
as follows:

1.4.1 The Total Resource Cost Test

The Total Resource Cost (TRC) test measures the net costs of a demand-side
management or energy efficiency program as a resource option based on the
total costs of the program, including both the participants' and the utility's costs.!’

Benefits and Costs: The TRC test represents the combination of the effects of a
program on both the customers participating and those not participating in a
program. In a sense, it is the summation of the benefit and cost terms in the

""California Public Utilities Commission, California Standard Practice Manual, Economic Analysis
of Demand-Side Management Programs and Projects, October 2001, page 18.
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Participant and the Ratepayer Impact Measure tests, where the revenue (bill)
change and the incentive terms intuitively cancel (except for the differences in
net and gross savings).

The benefits calculated in the Total Resource Cost Test include the avoided
electric supply costs for the periods when there is an electric load reduction, as
well as savings of other resources such as fossil fuels and water. The avoided
supply costs are calculated using net program savings, which are the savings net
of changes in energy use that would have happened in the absence of the
program.

The costs in this test are the program costs paid by the utility and the participants
plus any increase in supply costs for periods in which load is increased. Thus all
equipment costs, installation, operation and maintenance, cost of removal (less
salvage value), and administration costs, no matter who pays for them, are
included in this test. Any tax credits are considered a reduction to costs in this
test.

1.4.2 The Participant Test

The Participant Test is the measure of the quantifiable benefits and costs to
program participants due to participation in a program. Since many customers
do not base their decision to participate in a program entirely on quantifiable
variables, this test cannot be a complete measure of the benefits and costs of a
program to a customer.”® This test is designed to give an indication as to
whether the program or measure is economically attractive to the customer.
Benefits include the participant’s retail bill savings over time, and costs include
only the participant’s costs.

1.4.3 The Rate Impact Measure Test

The Ratepayer Impact Measure (RIM) Test measures what happens to customer
bills or rates due to changes in utility revenues and operating costs caused by a
program. Rates will go down if the change in revenues from the program is
greater than the change in utility costs. Conversely, rates or bills will go up if
revenues collected after program implementation are less than the total costs
incurred by the utility in implementing the program. This test indicates the
direction and magnitude of the expected change in customer rate levels.’® Thus,
this test evaluates an energy efficiency program from the point of view of rate
levels. The RIM test is a test of fairness or equity; it is not a measure of economic
efficiency.

As noted above, the Vermont Department of Public Service developed an Excel
spreadsheet model to determine the rate impacts of various budget scenarios for

"®*Ibid., page 9.
Y\bid., page 17.
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energy efficiency spending in Vermont. VDPS staff used this model to calculate
the year-by-year rate impacts of the base case and other scenarios examined for
this study.

1.4.4 The Utility Cost Test

The Utility Cost Test measures the net costs of a demand-side management
program as a resource option based on the costs incurred by the utility (including
incentive costs) and excluding any net costs incurred by the participant. The
benefits are similar to the Total Resource Cost Test benefits. Costs are defined
more narrowly, and only include the utility’s costs.?® This test compares the
utility's costs for an energy efficiency program to the utility's avoided costs for
electricity and/or gas. It is important to remember that the Utility Cost Test
ignores participant costs. This means that a measure could pass the Utility Cost
Test but not be cost effective from a more comprehensive perspective.

1.4.5 The Societal Test

The Societal Cost Test is structurally similar to the Total Resource Cost Test. It
goes beyond the TRC test in that it attempts to quantify the change in total
resource costs to society as a whole rather than to only the service territory (the
utility and its ratepayers). In taking society's perspective, the Societal Cost Test
utilizes essentially the same input variables as the TRC test, but they are defined
with a broader societal point of view.?" An example of societal benefits is reduced
emissions of carbon, nitrous and sulfur dioxide and particulates from electric
utility power plants.?? When calculating the Societal Cost Test benefit/cost ratio,
future streams of benefits and costs are discounted to the present using a
discount rate. The avoided costs of electricity, natural gas, propane, #2 fuel oil,
kerosene and water used in this study are provided in Appendix F of this report.

According to the Final Order in Vermont Public Service Board Docket No. 5270,
the Societal Test calculation in Vermont includes a 5 percent adder to program
electric energy benefits for non-energy benefits (for environmental benefits), and
a 10% reduction to costs to account for the risk diversification benefits of energy
efficiency measures and programs. The Board subsequently adopted an
environmental adder of $.0070 per kWh saved (in $2000). This adder replaces
the original 5% adder for environmental externalities. In this report, GDS has
used the definition of the Societal Test calculation as specified by the Vermont
Pubic Service Board in its final order in Docket No. 5270, and has used the
$.0070 adder for environmental benefits, adjusted to current year dollars. GDS
has also applied the 10% reduction to energy efficiency measure costs for all

“lbid., page 33.

21@, page 27.

*2 The Vermont Public Service Board Order in Docket No. 5270 cites the following as such
societal benefits: reductions in acidic precipitation, carbon dioxide and other greenhouse gases,
reduction in habitat destruction, and reduction in nuclear waste disposal risks).
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calculations of the Vermont Societal Test. Finally, the VDPS provided GDS with
environmental adders relating to fossil fuel savings, and GDS has reflected these
adders in the calculation of benefit/cost ratios for the Societal Test.

15 Definition of Electric Avoided Costs

The avoided electric supply costs for this Vermont energy efficiency potential
study consist of the electric supply costs avoided due to the implementation of
electric energy efficiency programs. The costs that are avoided depend on the
amount electricity that is saved, and when it is saved (in peak heating season
periods, seasonal or annual, etc.).

Second, it is very important to note that the electricity avoided costs used in the
Total Resource Cost (TRC) Test do not represent the retail rate for each
customer class. While the actual retail rate is used in the calculation of the
benefits for the Participant Test, the actual retail rate is not the avoided electric
cost used in the calculation of the benefits for the Societal Test or the Total
Resource Cost Test.

1.6 Spending Per Customer on Energy Efficiency Programs

The Vermont Department of Public Service asked GDS to identify data sources
for data on annual spending per customer on energy efficiency programs by
various energy efficiency organizations. GDS examined data from US electric
utilities available on the Energy Information Administration web site
(www.eia.doe.gov) relating to kWh and kW savings from electric utility energy
efficiency programs, and data on utility spending on energy efficiency programs.
Listed below in Table 1-6 is data on utility spending per customer on energy
efficiency by the top 20 DSM utilities in the US and for Efficiency Vermont. The
top 20 are defined as those US electric utilities that have saved the largest
percentage of annual kWh sales by 2004 with energy efficiency programs. The
average spending per customer by the top 20 DSM utilities on energy efficiency
programs ranges from $1.01 to $47.16 per customer. These twenty utilities had
the highest kWh savings based on energy efficiency savings as a percent of
annual kWh sales in 2004.

15
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Table 1-6: 2004 US Electric Utility Annual Spending Per Customer on Energy
Efficiency Programs
Name of Electric Utlity or 2002 Dollars Number ot
Energy Efficiency spent on Energy| Customers In 2004 Spending
Organization Efficiency Service Area per Customer

Vermont $16,200,000 342,142 $47.35
Seattle City of $17,474,000 370,499 $47.16
Western Mass. Elec Company $9,043,000 203,223 $44.50
Burlington City of $846,000 19,696 $42.95
Eugene City of $3,397,000 83,118 $40.87
United llluminating Co $12,968,000 320,800 $40.42
Connecticut Light & Power Co $45,130,000 1,165,140 $38.73
Massachusetts Electric Co $46,295,000 1,198,696 $38.62
Avista Corp $3,846,000 110,293 $34.87
Boulder City City of $246,000 7,580 $32.45
City of Redding $1,216,000 42,080 $28.90
Granite State Electric Co $1,090,000 39,785 $27.40
Wisconsin Power & Light Co $11,401,000 431,669 $26.41
Northern States Power Co $31,944,000 1,352,175 $23.62
Minnesota Power Inc $3,105,000 135,649 $22.89
Puget Sound Energy Inc $20,869,000 990,020 $21.08
Sacramento Municipal Util Dist $11,238,000 560,991 $20.03
Southern California Edison Co $68,922,000 4,597 577 $14.99
City of Tallahassee $799,000 95,604 $8.36
Northern States Power Co $1,285,000 238,065 $5.40
City of Springfield $70,000 69,082 $1.01

According to the Vermont Public Service Board Order in Docket, the total energy
efficiency program budget in Vermont in 2004 was $16.2 million.?® This $16.2
million budget included energy efficiency spending for Efficiency Vermont and the
Burlington Electric Department. There were 342,142 electric utility customers in
Vermont in 2004.%* Thus the average annual budget per utility customer in
Vermont in calendar year 2004 was $47.35, higher than the top twenty energy
efficiency utilities in the US. In 2005 and 2006, the annual budget has been
increased to $17.5 million per year.?

GDS has also examined data for these top 20 energy efficiency utilities on their
actual cost per kWh saved versus the percent of annual kWh sales saved
through energy efficiency programs. Figure 1-1 shows a graph of this data for
these twenty utilities. There does not appear to be a distinctly clear relationship
or clear correlation for these 20 utilities for the cost per kWh saved and the yield

* See the Board’s Order in Docket 6874 at
http://www.state.vt.us/psb/orders/2003/files/68740rd2004rates.pdf

** GDS obtained the number of electric utility customers in Vermont for 2004 from the Vermont
Department of Public Service web site at http://publicservice.vermont.gov/electric/electric-
utilities.html.

*To 