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Executive Summary

This Investment Analysis Report focuses on the ldgveent of program effectiveness ratios,
and more broadly, the development of a frameworkcémducting an on-going analysis of the
investments made by CCEF in its voluntary markéiatives. The indicators and analytical
framework developed in the Program Analysis prepadrg NMR for CCEF (March 2006)
anchor the development of program effectivenesssat this report. For the near term analyses
included in this report, two outcome indicatorslaeting near term program activity in the
voluntary market demand are examined: ratepayaupsyand cumulative clean energy (kWh)
purchased through the Connecticut Clean Energyo@ptprogram, which began in April 2005.
The investment analysis calculates the cost pepager signup and cost per cumulative kWh,
through December 2005, through the end of 2006 tlamaigh the end of 2007, marking the end
of the first Strategic Plan.

Because the Connecticut Clean Energy Options pnogvas established outside of the CCEF,
only a portion of the signups for the program caratiributed to CCEF’s program expenditures.
To isolate the fund’s impact, a Delphi analysis wadertaken, in which a panel of experts was
asked to develop projections of annual programigygation under two sets of assumptions —
one that included CCEF'’s past and continued invok#st in supporting clean energy purchases
and one that assumed that the Clean Energy Oppormgram was not supported by CCEF

activity. In this analysis actual sign-up and otleticator performance are compared to the
Delphi results that assume that no CCEF activigpsuted the Clean Energy Options program,
allowing the effects of the CCEF programs to beftioeis of the investment analysis.

CCEF’s program expenditures in support of the vi@onclean energy initiatives have been

divided between two partially distinct objectivesore focusing on voluntary market demand
programs and the other on public awareness andaBdngrograms. Assignment of program

expenditures, and assumptions made to the investamatyses, were based on CCEF budget
documents and the Program Logic Model develope€@EF by NMR.

Results are shown in the table below.
Table ES1 — Summary of Investment Analysis

Outcome Indicator 1 — Sign-ups of Residential Ratep  ayers
Cumulative Cost Per Net Sign-U

Through 2005 | Through 2006 |Through 2007
Cumulative Cost per Net Sign-up $1,581 $442 $201

Annual Cost Per Net Sign-Up, Using Calendar Year Co  sts
2005 2006 2007
Annual Cost per Net Sign-up $1,581 $236 $102

Annual Cost Per Net Sign-Up, Using Fiscal Year Cost s
2005 2006 2007
Annual Cost per Net Sign-up $1,347 $134 $83
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Outcome Indicator 2 — Residential Clean Energy Purc

hases

Cumulative Cost Per Net Clean Energy kWh

Through 2005

Through 2006

Through 2007

Cumulative Cost per Net kWh

$0.7075

$0.1083

$0.0307

Annual Cost Per Net Clean Energy kWh, Using Calenda

r Year Costs

2005 2006 2007
Annual Cost per Net kWh $0.7075 $0.0535 $0.0135
Annual Cost Per Net Clean Energy kWh, Using Fiscal  Year Costs
2005 2006 2007
Annual Cost per Net kWh $0.6029 $0.0304 $0.0110
Outcome Indicator 3 — Residential Avoided CO  , Emissions
Cumulative Acquisition Cost Per Net Ton of CO
Through Through
2005 Through 2006 2007
Cumulative Acquisition Cost per Net Ton of CO » $1,581 $442 $201
Annual Acquisition Cost Per Net Ton of  CO,, Using Calendar Year Costs
2005 2006 2007
Annual Acquisition Cost Per Net Ton of CO » $1,581 $236 $102
Annual Acquisition Cost Per Net Ton of  CO,, Using Fiscal Year Costs
2005 2006 2007
Annual Acquisition Cost Per Net Ton of CO » $1,347 $134 $83

The results shown generally fall within ranges odgram expectations. However, it must be
noted thathey are highly sensitive to the assumptions inetlich the analyses and are reflective

of very near term program activity and modeling rapphes and assumptions that are more
robust over the longer term.
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1 Introduction

The voluntary clean energy purchase program, knasvthe Connecticut Clean Energy Options
program (CCEOQ), was established by the CCEF asutgrawth of the Connecticut Department
of Public Utility Control Decision in Docket No. @¥7-16. Two “Alternative Transitional
Standard Offer” (ATSO) providers, Sterling PlanetdaCommunity Energy, were selected
through a bidding process and entered into corstraith CL&P and Ul to offer a clean energy
option (through the providers’ own purchase of RE@s ratepayers of those two electric
distribution companies in the state, beginning priA2005.

In its first overall strategic plan, covering therjpd 2005-2007, the CCEF established three
organizational goals, one of which (Goal 3) focusadncreasing both consumer knowledge of
clean energy and consumer participation in the iattgqpn of clean energy resources. Two

objectives were established to support this gaa, for each of the above two elements of the
overall goal.

Since 2003 CCEF has implemented a variety of progrand launched initiatives designed to
educate, inform, and increase consumer awarenesg Hie benefits and availability of clean
energy. Beginning in 2005 some of those activitiese directly intended to influence sign-ups
for clean energy electricity, while others wereigesd to increase awareness, understanding and
availability of clean energy, ultimately leadingrtere participation in the CCEO program.

In 2006 a team of consultants led by Nexus MarketeRrch (NMR) conducted an analysis of
the costs associated with acquiring those voluntaayket sign-ups — one of the two Objectives
of Goal 3 in the Strategic Plan. The analysis wasspective — estimates of future program
participation and program costs were used to devplogram effectiveness ratios past April
2006, the point at which actual participation datare not available. The current analysis
examines the same program period, April 2005 thmoDgcember 2007. Now, however, more
expenditure and participant data are availableblerathe investment analysis of the initiatives
in support of the CCEO program to reflect the dgbwegram activities during that timeframe.

This report revisits the 2006 Investment Analysiatenal, keeping much of the review and

presentation of the programs and overall progragiclthat defines the interrelationship among
the various CCEF voluntary initiative programs. ®dtave been updated to reflect actual
program performance and actual expenditures, pirmyithe basis for the current investment

analyses. The study again focuses on an examinatithre costs associated with the acquisition
of sign-ups to the Clean Energy Options program thedresulting clean electricity associated
with those CCEF induced sign-ups. While there tjeare other outcomes associated with the
programs under Goal 3, in the end they are alhohdd, over time, to lead to an increase in the
purchase of clean electricity. It is worth notihgt this report was not designed to examine all of
the effects through 2007 either of CCEF’s actigitrelated to influencing purchases of clean
energy or on purchases of clean electricity thas baen occurring outside of CCEF'’s

! The Docket was established in response to Pulslid®3-135 enabling the DPUC to establish an altaraa
transitional standard offer option for consumeg thcorporated clean energy as the resource pngvttie
electricity.
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involvement. Among these are purchases of clearggrby municipalities that have committed
to the “20% by 2010” campaign; the reduced eneg hy municipalities that have earned PV
system installations through their participatiortiie Clean Energy Communities program; and
clean energy RECs purchased by various institutiondoth the private and public sectors,
Much of the effects of these activities only begae noticeable in the latter half of 2007. One
would anticipate further examination of these ati&g in any subsequent evaluations of the
Goal 3 programs.

2 Voluntary Initiatives Program Logic

Although the CCEF recently prepared a Compreherisnergy Plan and update goals and
objectives structures to guide its operations anitities for several years beyond 260he
guiding document for the period of this analysi€GEF’s Strategic Focus (2004-2007). This
document presented three strategic goals and okgsdbr the organization:

1. Program Goal 1 Connecticut ratepayers will have access to arsievsupply of installed
clean energy resources.

2. Program Goal 2 CCEF will support the early stage developmerthefclean energy
industry in Connecticut

3. Program Goal 3 The CCEF will play a significant role in incr@ag consumer
knowledge of clean energy and in consumers acts@iking and adopting clean energy
technology for their homes, businesses, and inistitsi.

The Voluntary Market Demand Programs and the Pubhiareness and Education activities are
implemented under Program Goal 3, supporting twatesgic objectives:

1. Objective 3A— 0.5% of electricity demaravill come from voluntary purchases of clean
energy resources.

2. Objective 3B— Drawing from a baseline survey, there will bgngficant increase in the
knowledge and awareness of the benefits and audilaif clean energy resources by
Connecticut residents.

Figure 1 below shows the relationship organizatibthe CCEF programs that support Program
Goal 3.

2 The new Comprehensive Energy Plan was approvedeblpPUC on November 12, 2008 in Docket No. 08-04-0
% Objective 3A goal is to be achieved by the endGfi7.
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Figure 1: Program Goal 3 Objectives, Programs, Targ ets

Program Goal
3
Objective 3B:
Public Awareness and
EducatioQ Programs

Target: Target: Target: Target:
Residential C&l General K-12 and

Ratepayers Ratepayers Public Higher
Education

Figure 1 shows a clear delineation of the targgredips for the two program objectives, based
in large measure on the nature of the Program @gscthemselves. As the purpose of the first
Objective (3A) is to increase the purchase of cleaargy to 0.5% of the state’s electricity mix
by the end of 2007, the targeted audiences forrarogactivity inherently must be residential,
commercial, and industrial ratepayers. Those rgegawill need to make the purchases of clean
energy for this Objective to be met. To increagekihowledge and awareness of the benefits and
availability of clean energy resources by Connettiesidents (Objective 3B), CCEF has
implemented programs that will meet the Objectimebbth the short term, by targeting the
general public, and the long term, by targetinglstus at all levels of education.

While this construct in Figure 1 helps CCEF comroate its programs in a meaningful way, the
objectives themselves are not completely distimotnf each other. For example, efforts to
increase awareness about the merits of clean eneithyaffect consumers as they consider
whether to sign up for the clean energy optiongam, and as consumers do sign up and share
that activity with neighbors, it will increase awaess of clean energy. Therefore, because of the
interactive effects of the Goal 3 programs’ outcen@bservations about the results of specific
program outcomes cannot be completely associatdd amly the direct expenditures made to
those specific programs. It is necessary to haverther understanding of the relationships
among the programs and the interrelated natureeo$teps undertaken in implementing them.

The complex interrelationships between the prograhes program’s outputs, and the expected
outcomes or effects are illustrated in the proglagic model for CCEF’'s Goal 3 developed by
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NMR, shown in Figure 2. This model presents the relationship betweenptiograms, the
outputs and targets of those programs, and the-shaermediate-, and long-term outcomes that
the overall voluntary market initiatives are inteddo achieve. As the arrows in the model show,
program activities generate a large array of ogtplatough the associated program targets, and
these in turn logically result in the program’s aahes. Consequently, for a dollar spent to
reach a specific program target, the impact of thalar becomes mixed with other program
dollars spent the further down it is traced in pinegram logic. For example, Public Awareness
program funding, in support of Objective 3B, leddsearned media outreach, which lead to
signups for clean energy through Connecticut CEeaergy Options, which is also an outcome
under Objective 3A.

The indicators and analytical framework developedthe Program Analysis anchor the
development of program effectiveness ratios in thygort, as they provide the links between
programs, and thus program expenditures, and ttoemes associated with Objective 3&he
analysis of CCEF’s voluntary initiative program @sfments involves an examination of the
costs associated with the voluntary programs ardotiicomes that can be attributed to those
programs. In simplest terms this involves identifyithe outcomes, short- and long-term, that
result from the programs, and comparing them to dbsts that are associated with those
programs.

* This is discussed further ifProgram Analysis and Monitoring and EvaluatioarPfor the Connecticut Clean
Energy Fund: Public Awareness, Education, and MalynMarket Demand Initiatives” Nexus Market Ressar
January 2006

®> Within the model, all program elements (activitiestputs, and outcomes) are catalogued and igkhtify
specific indicator identifiers.

® For details about the results of the CCEF’s anessmampaign, see “Connecticut Clean Energy Fungr&m
Goal 3 Annual Report (April 1, 2007 to March 3108)' Nexus Market Research, June 2008 and “Momitpand
Evaluation of the Connecticut Clean Energy Fundai@ly Balanced Scorecard Report on Program G@abarth
Quarter 2007)” Nexus Market Research, June 2008.



Figure 2: CCEF Program Goal 3 Logic Model
(Base Year for Outcomes is July 2004; Implementatio  n Current as of December 2005)

Objectives Objective 3A: Objective 3B:
Voluntary Market Demand Initiative Public Awareness and Education Initiative
Programs
and Public Awareness Programs Education Programs
Inputs Community Smart Clean Energy  Connecticut Center Connecticut Science
Innovation Power (3B) Trail (3B) for Science and Center Collaborative
Grants (3B) Exploration
Outputs to Paid media to Visitors to sites on | Visitors to
Customers/ reach consumers the Clean Energy  exhibits at
through TV, Trail science centers
Targets Radio, and Print
Reached Media
T7 T8 T9
—
Short- Open C&l market  JSignupsthrough Increase in actions Free media on TV, Messaging (It's Recall of Gain funding
and obtain CT Clean Energy fiaken to support  Radio, or Print real, it's here, its CCEF/Smart- leverage over
term commitments Options clean energy about CCEF or working”) reaches Power advertising CCEF pariners
Outcomes clean energy targets
(0to 3 Years) s1 S2 s3 sS4 % < S5 s7
— \

— N

Intermediate-
term Municipal and Significant increase | Significant increase | Significant increase| Significant increase| Significant increase |Increased Improved Significant
Outcom C&I commitments fin consumption of Jin number of in awareness and |in knowledge about|in awareness and |likelihood to perceptions of increase in
utcomes consistently deliverfclean energy (kWh) Jcustomerssigning jknowledge of how and where to |knowledge of clean |purchase clean  benefits and advertising and
(0 to 6 Years) on clean energy up for clean energy |CCEF specific purchase clean energy and specific |energy at going  personal relevance promotion by
purchasing activities energy technologies price levels of clean energy partners and
(“Viability”) (“Availability”) (“Substitutability”) marketers
M1 M2 v <= o 4 s G e vy < M8 M9
Reduced peak/load in  Reduced Greenhouse  Reduced regulated air  Increase in energy Increase in economic co- Clean energy Market transformation
SWCT Gas Emissions due to CTpollution due to CT clean security co-benefits benefits marketing profitable to sustain clean energy
Long- clean energy energy consumption without CCEF support demand
term consumption
Outcomes L1 L2 L3 L4 L5 L6 L7

(6+ Years)
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3 Methodology

The process used in this investment analysis Bnéiafly the same as the one used for the 2006
analysis, though several additional analyses haea bdded for this report. The methodology is
based on developing program effectiveness ratidsichw are ratios of the expenditures
(numerator) associated with indicators of the ontes themselves (denominator). First, a set of
appropriate outcome metrics is identified basedassumptions of direct impacts traced to the
most relevant programs. To determine an appropoiateome estimate (denominator), however,
requires a subsequent estimate of the “net” impatite CCEF programs on the voluntary clean
energy market, apart from the natural market effe€tnally, the program cost-effectiveness
ratios are estimated by isolating expenditure destsociated with the specific programs and
assumptions identified in the first step.

3.1 Outcome Indicators

For the Voluntary Market Demand Programs objectaeyeral indicators are used, to reflect
differing aspects of the overall program’s efforts.

3.1.1 Signups through CT Clean Energy Options (S2)

This indicator reflects a short-term outcome of pihegram resulting from resources assigned to
the Connecticut Clean Energy Communities Prograth SmartPower. In Figure 2 the targets
reached through these program investments, notaltjyuts T1 through T4, are identified by

black arrows and text. Sign-ups to the Clean En€éagtion Program were expected to occur
within the first three years as a result of CCEg'egram investments that work most directly
with influential stakeholders to reach their netkgorof potential program participants —

innovators and early adopters. This is the leadmlbycator of program participation and can

provide program managers with information about lppegrams are performing.

S2, the initial measure of program activity, agpresentation of the two targeted populations of
Objective 3A in Figure 1, is the number of resig@nand C&I customers who sign up for the

clean energy options program. Because to datevelatfew C&l customers have chosen to

participate in the program and program initiativesre targeted toward residential customers,
this analysis focuses only on the residential qusts. The analysis examines the number of
signups at the end of three calendar years: 20086,2and 2007, which is the end of CCEF’s
first Strategic Plan period. The investment analysicludes a calculation of the CCEF

“acquisition” cost per residential participant imetclean energy options program for each of
these three periods.

3.1.2 Amount of Clean Energy Purchases (S2+)

Eligible ratepayers who participate in the ATSOgreom have the option of purchasing 100% or
50% of their electricity use from clean energy sesr(by paying the selected ATSO provider a
premium above the price of conventional electri¢dy the value of the associated renewable
energy credits). From an analytic perspective oleanc energy ratepayer may thus not be
equivalent to another — one may have purchasee thie percentage of clean energy as another.
In addition, consumers use different amounts oftetety from one another, so while one’s
participation in the clean energy options programeiflected in the participant count metric, it
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does not provide any indication of the amount ebal energy that has been purchased through
the program. Indicators that focus on the amourmie#n energy electricity consumption provide
a more direct measure of the program’s success#gting the objective of the voluntary market
demand programs than do participant counts. Onle iswlecator reflects the cumulative amount
of clean energy electricity ratepayers have pumthasnce the beginning of the program. As
with the sign-up analyses, the total amount ofrcleaergy purchased by residential ratepayers
though the end of 2005, 2006, and 2007 will be erad) on both a cumulative and an annual
basis.

3.1.3 Amount of Avoided CO ;, Emissions

One of the purposes underlying the CCEF’s existeadbe mitigation of greenhouses gases
through the development of clean energy marketspamjgcts. Because the electricity generated
by clean energy resources supported by CCEF’s irvegds is connected to the regional electric
grid, the introduction of clean energy into the teys leads to the reduction of electrical
generation elsewhere on the grid. Further, asethisting stock of electric generation is
predominantly fossil and nuclear-based, the intctidn of clean energy generation resources
will almost invariably reduce the emissions of £L0he potential amount of avoided €© thus
another outcome indicator of this CCEF initiatiaad can be estimated as a direct corollary to
the amount of clean energy purchases in sectio2 3ldove. The investment analysis includes
the cost of the potential cumulative avoided emnissiof CQ.

3.14 Other Indicators

There are other indicators that can inform the mwgmanager of the results of program activity
and offer opportunities for near term program miodifons without constructing cost-outcome
relationships. Examples include the number of mpalties that have enrolled in the 20% by
2010 campaign, the amount of clean electricityoftigh RECSs) purchased to meet the campaign
obligation, the number of municipalities that hayealified for the Clean Energy Communities
Program, the number of PV installations on municfpailities, and the number of signups for
50% clean energy. With the limited disaggregatibrihe cost data, conducting an investment
analysis with these outcomes would not provide ar@aningful information. In addition, as
mentioned in the Introduction above, many of theegerities only began to be noticeable in mid-
2007, and limited data are available. Direct exatiom of the trend-lines of these indicators,
along with anecdotal information on how these &ty are developing, may be more
appropriate for gaining a short term appreciatmnhiow well the programs are deployihg.

The influence of the public awareness and educatiograms is more difficult to establish, and
in the near term they may be less meaningful thasd associated with the market demand
initiatives. A review of the Program Logic Modelasis how the outcomes of expenditures, or
investments in these public awareness and educatiograms are intended to influence
consumer behavior, leading to increased purchatetean energy. The investment analysis
focuses on the associated outcome indicators, aachiaes the effectiveness of the awareness

" For example, as of December 31, 2007 Clean Er@ogymunities (CECs) program had consistently ougperéd
non-participating communities in terms of totalrsigs (CECs represent 17% of municipalities but aotéor 51%
of all signups).
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investments through the signups to the clean eneptigns programi.In this analysis the focus
is on the short-term outcome S2. Over time othécarue indicators can be included, including
those ones associated with M3 and M2.

3.2 Net Analysis

Connecticut’s clean energy options suppliers alsoction in the state without CCEF’s
involvement and program investments in seekinghtmerage the volunteer market, as do other
clean energy suppliers. Any analysis of CCEF’s &tweents in Goal 3 activities must therefore
only include program outcomes that are a resulthef organization’s efforts, and exclude
comparable outcomes that would have occurred witttwal programs’ existence. The analysis
thus becomes a net analysis, comparing the actagdatnoutcomes with estimates of what the
outcomes would have been had the programs notibgeace.

There are several ways to estimate this “baselautivity, and the choice of which to use is
generally based on a considered balance amongvéilaality of data to support the alternate

approaches, the relative costs to undertake tleenalives, the time available to conduct the
studies, and the anticipated range of certainty tiese different approaches might provide in
relation to the project being examined. For examplee approach is to compare the CCEF
results with locations elsewhere which have similkey characteristics (e.g., income,

demographic distribution, education levels, etcithva clean energy program but no external
program to increase awareness or encourage pusclidselean power. Another potential

approach is to conduct an econometric analysis tjaintifies the factors that affect the
ratepayers’ decision to purchase clean power frorAESO provider and yields the net result.

A third is to conduct what is known as Delphi as@éy The process relies on a panel of experts
with diverse views on the general subject of clpawer to respond to alternate scenarios of the
future, one with the CCEF programs and one witltbose programs, and to estimate future
ratepayer participation in the ATSO providers’ clemergy options offers based on each of the
scenarios. Once each panel member has respondediuadly, the results are summarized and
circulated to the members, who have an opportulaitynodify their estimates based on the
summarized responses of the other Delphi panel3é&pending on the complexity of the
scenarios and the number of panel members, on@@ munds are conducted.

The Delphi approach was selected as the most wkeateans to obtain a baseline estimate for
this study’ Seven individuals knowledgeable of the energydfiel Connecticut or the region
participated on the panel. Two Delphi rounds wemedeicted, allowing the panelists to review
the results provided by their fellow panelists. &lats were asked to estimate the annual (year-
end) levels of awareness among Connecticut resideingrid-delivered clean energy, of the
Clean Energy Options program, and the number ocArCEnergy Options residential sign-ups,
for two scenarios: (1) That CCEF's programs arglace and continue to be for the next 10

8 The investment analysis does not take into consiite other CCEF investments, such as On-Site Rable
Distributed Generation and Residential solar P\esys, as they are associated with Goal 1 and wikely have
only a minor impact in influencing public awaren#sat would lead to signups rather than new P\aiteions.

® “Voluntary Clean Energy Market Baseline in Conimaat A Delphi Panel Assessment“ Nexus Market Reea
June 2006
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years, and (2) that there are no such progranmthiédosame period. The Delphi analysis asked the
panelists to make year-end projections through 2@¥ginning at the end of 2006, from a
similar year end 2005 starting point. For analy#est rely on actual program results, the
difference between the actual outcome indicatodstha Delphi derived baseline (i.e., no CCEF
programs) data is the amount of outcome activitybaitable to the CCEF programs. The Delphi
estimates of future program results with CCEF paioginvestments can also be compared with
the baseline projections to develop estimates wiréuprogram results associated with CCEF’s
involvement.

As indicated above, the annual projections of @yep awareness and program signups were
developed by a panel of seven experts. To devalapa figures for each indicator, the Delphi
study summed the results of the panelist’s prajestiin two ways — by determining the median
result among the estimates and by calculating teanmaverage) result for each indicator.
Because of the small number of panelists involvedeaveloping the estimates, the mean values
can be largely affected by panelist data that ateeeably higher or lower than the other data.
The median results, on the other hand, provide e rsiable set of data from which to conduct
the investment analysis. The results discusseldenext and presented in the analysis tables are
consequently based on the data resulting from énwation of the medians. Table 1 shows the
sign-ups attributable to CCEF activities, and tatadised to calculate the net growth in sign-ups
for the Clean Energy Options program. These inch@eDelphi projection of residential sign-
ups without the involvement of CCEF’s programs aaotlial sign-up data through 2387

Table 1. Residential Sign-Ups for the Clean Energy  Options Program Attributed to
the CCEF Activity, 2005-2007

2005 | 2006 2007

Delphi Panel Sign-ups - Baseline (no

program) 5,200 | 7,400 | 6,758
Actual Clean Energy Sign-ups 5,628 | 10,191 | 16,376
Sign-Ups Due to CCEF Activities 428 | 2,791 | 9,618

3.3 Program Outcome Related Expenditures

The investment analysis of the voluntary market aeaninitiative (Program Objective 3A)
includes all the costs associated with those progrehat directly or indirectly influence the
near-term program outcome under Program Objectike—3the participation of sufficient
ratepayer participation in the Clean Energy OptiBnsgram to reach 0.5% of total electricity
consumption by year-end 2007 from clean energyhases. As the Program Logic Model in

9 For this analysis, residential Clean Energy siga-were derived from utility customer data ratthemt marketer
data. Utility customer data were chosen becauseptevided both sign-up information and monthlyotiieity
consumption. The sign-up data were typically ondtweservative side, on a month to month basis,Usecthere is
a lag between program enrollment through the marketnd utility billing for the clean energy. Inditibn, because
utility reported data do not differentiate betwaesidential and C&l customers, residential sign-wpse estimated
as 98% of reported utility customers. Resideni@h-sips have represented at least 98% of all markeported
sign-ups since the beginning of the program.
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Figure 2 shows, in addition to those programs activiges directly involved in attaining
Objective 3A (sign-ups), some of the general awessrprogram activity under Objective 3B
also results in customer sign-ups for the Clearrdgn®ptions program. One step in preparing
the cost data for use in the analysis is thus teraene which Program Objective 3B programs
do influence ratepayer signups, and to assign eepernof those funds toward achieving the
market demand outcomes in Program Objective 3A.

Program expenditure data through 2007 were obtafr@d the program manager. Table 2
below shows, by calendar year, the costs assocvwatbdthose programs under CCEF Goal 3
which to a greater or lesser degree influence custgarticipation by year, by program, and by
Objective, as assigned by CCEF staff.

Table 2: Total CCEF Program Expenditures for Goal 3 - 2003-2007**

3.3.1 Estimation of Objective 3A Program Expenditur

Objective 3A Objective 3B

2003 Expenditures 2003 Expenditures
No program funding SmartPower $250,000

2004 Expenditures 2004 Expenditures
No program funding No program funding

2005 Expenditures 2005 Expenditures
Clean Energy
Communities 1&2 $17,818 SmartPower $900,000
SmartPower $150,000 Clean Energy Trail $24,954
RECs $6,446
M&E $37,430

2006 Expenditures 2006 Expenditures
SmartPower $200,000 SmartPower $100,000
Clean Energy Community Innovation
Communities 1&2 $159,883 Grants $99,125
RECs $5,116
M&E $115,506

2007 Expenditures 2007 Expenditures
SmartPower $150,000 SmartPower $450,000
Clean Energy Community Innovation
Communities 1&2 $247,937 Grants $88,163
RECs $19,741 Clean Energy Trail $6,270
M&E $57,802

es to Objective 3A Program

Outcomes
The Clean Energy Communities Program (CECP) issihgle program designed to support
directly the attainment of Objective 3A. This pragr supports those municipalities who, after

1 Wwhile the table includes all program expenditureder Program Objective 3B, only a portion of theds are
included in the final analysis. Because some ofjiigeral awareness program activity under Obje&i/eesults in
customer sign-ups for the Clean Energy Optionsnamga portion of the associated funds are assitpveard
achieving the market demand outcomes in Prograradiiae 3A.
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having signed on to SmartPower’'s “20% by 2010” caimpp (municipalities commit to
purchasing 20% of their electricity from clean eyyesources by 2010) promote clean energy
purchases within their boundaries; for every 106t@mers who do sign up for clean energy
CCEF provides a 1 kW photovoltaic system to the igipality. As the Logic Model in Figure 2
shows (through several paths, most directly cellsof T2 to S2), the intended short term
outcome of the use of these funds is signups fearclenergy. Data show that several
municipalities joined the Clean Energy Communit®gram during the second and third
guarters of 2005, as did ratepayers in severahagd communities. The analysis here will thus
include the expenditures associated with this @nogr

Expenditures for the SmartPower campaigns supperbtganization’s earned media and other
efforts, as it has promoted general awareness eobénefits of clean energy and the “Clean
energy. It's real. It's here. It's working” campaigA portion of the funds, however, were

designated directly for Program 3A initiatives iapport of the Clean Energy Communities

Program, in direct support of Objective 3A. Theaseds, noted in Table 3 above, are included in
the analysis.

The other two cost categories shown in Table 3 wur@dejective 3A are ancillary to the
implementation of activities to attain this obj&eti but are costs associated with these efforts.
One relates to expenditures associated with theresinative costs for the sale of renewable
energy credits (RECs) associated with the photaiwlsystems installed on several Clean
Energy Communities. The other cost is associated @n-going monitoring and evaluation of
the voluntary initiative programs.

3.3.2 Estimation of Objective 3B Program Expenditur es to Objective 3A
Program Outcomes
During 2003 and 2004 CCEF, along with several peivéoundations, invested in the
establishment and startup of SmartPower, an orgaoizdesigned to create awareness about the
benefits of clean energy among Connecticut's ateconsumers. These funds were used in a
variety of media outlets, to initiate awareness maigns that would begin the process of
informing consumers about the benefits of clearrggnsources and encouraging them to use
clean energy. These early investments, even bdfareestablishment of the Clean Energy
Options Program, both reinforced and built upon éxesting general awareness among the
state’s population about clean energy.

CCEF has continued to support SmartPower, througgaing funding, as the primary way to
maintain and enhance public awareness of the nadrdiean energy. While the primary focus of
SmartPower’'s efforts under Objective 3B is to iase general public awareness, those
awareness efforts have also been expected to mc#ueities, municipalities, and individual
ratepayers to participate in the voluntary markemadnd initiatives. This is shown in the
Program Logic Model, as the SmartPower effortsstu@vn to support several activities under
Objective 3A. Accordingly the analysis here assigf% of these SmartPower funds to support
Objective 3A programs and outcomes and 60% to @ge8B programs and outcomes.

Communities that have committed to SmartPower’s B§92010 Campaign are eligible to
receive a $5,000 Community Innovations Grant. Beedbe grants are to be used to support
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local clean energy awareness and education profe@sF has assigned this program to
Objective 3B. When applying for the Community Inatiens Grant Program (CIGP) grant,
applicants must identify the primary goals of tmej@ct, which include raising community
awareness, educating school students, or increagjngups to the Clean Energy Options
program. An examination of program reports forpatijects completed between October 2006
and August 2007 indicated that approximately 38% of the funds wiereprojects that yielded
sign-ups for clean electricity.In deciding what portion of the CIGP expenditusksuld be
assigned to Objective 3A for all of 2006, it waswased that this percentage of the program’s
expenditures also led to sign-ups during the egpket of 2008*. Analysis of subsequent
reports, for all CIGP projects completed betweept&aber and December 2007, indicated that
during this period approximately 70% of the fund=refor projects that resulted in Clean
Energy Options sign-ups. CIGP expenditures werealed to Objective 3A for the first half of
2007 using the 38% result of the data review. Rersecond half of 2007 the percentages from
the two sets of reports were averaged based aapiplecable number of months (two months for
38%, four months for 70%). The result, 59%, isuhkie used to allocate CIGP expenditures
from Objective 3B to Objective 3A for the latterithaf 2007

The Clean Energy Trail program, intended to ineeawareness by demonstrating previous
projects installations, has received funding suppo2005 and 2007 under Objective 3B. The
Program Logic Model shows that it may have an euatirand distant influence on customer
signups (largely through message reinforcement)ida lesser degree than do the SmartPower
and Community Innovation Grants programs. Accoryingnly 20% of these expenditures are
included in the investment analysis.

Table 3 below presents the program costs thatoeilised in the investment analysis. The
entirety of the costs associated with programsiwi@bjective 3A are included in the Table,
similar to the costs in Table 2. Those portionprofgrams assigned by CCEF to Objective 3B
which also support Objective 3A, as described aparealso included in the following table.
The relevant percentage allocations to Object 3Aads0 presented in the table, reflecting the
portions assigned to influencing the Objective 3Acomes, as shown in the Program Logic
Model and discussed above.

12 CIGP applications and grantee reports were pravifeBob Wall of CCEF.

13 Grant dollars were allocated according to a contpegeighting factor based on grant goals iderditiy grantees
in their reports to CCEF. Grant dollars were altedaevenly among each goal identified by grantées.example,
if a grant report identified raising community aemess and increasing sign-ups as grant goals, 546 grant
funds were allocated to increasing sign-ups fomptingoses of this analysis.

! The 2006 Investment Analysis Report had assunad40?6 of CIGP expenditures should be assigned to
Objective 3A

1> CIGP recipients have engaged in a wide variesutif/ities that include substantial amounts of noder time
from recipients. Some activities have been veryi$ed on raising signups, while others have had wicae
educational and public awareness focus CIGP muipiconsistently account for disproportionate am®of new
signups each quarter. For more details, see “Mdngand Evaluation of the Connecticut Clean End¥ggd:
Quarterly Balanced Scorecard Report on Program &@aburth Quarter 2007)” Nexus Market ResearcheJu
2008.
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lysis — 2003-2007

Objective 3A Objective 3B
2003 Expenditures 2003 Expenditures
No program funding $0 | SmartPower (40%) $100,000
2004 Expenditures Expenditures
No program funding No program funding
2005 Expenditures 2005 Expenditures
SmartPower $150,000 | SmartPower (40%) $360,000
Clean Energy Communities
1&2 $17,818 | Clean Energy Trail (20%) $4,991
RECs $6,446
M&E $37,430
2006 Expenditures 2006 Expenditures
SmartPower $200,000 | SmartPower (40%) $40,000
Clean Energy Communities Community Innovation
1&2 $105,878 | Grants (38%) $37,668
M&E $115,506
CCEC $54,004
RECs $5,115
2007 Expenditures 2007 Expenditures
SmartPower $150,000 | SmartPower (40%) $180,000
Clean Energy Communities Community Innovation
1&2 $247,937 | Grants (38%, 59%)"° $38,360
M&E $57,802 | Clean Energy Trail (20%) $1,254
RECs $19,741
Total Expenditures Assigned to Support Objective 3A through December 2005: $676,685
Total Expenditures Assigned to Support Objective 3A through December 2006: $1,234,857
Total Expenditures Assigned to Support Objective 3A through December 2007: $1,929,950

3.4 Program Outcome Related Residential Clean Energy Purchases

3.4.1 Amount of Clean Energy Consumed

In addition to reporting the number of their ratgga who sign up for clean energy, both CL&P
and Ul also report the monthly amount of electriergy associated with the ratepayer signups to
the Clean Energy Options prografhilotal monthly program participant kWh purchasestaus
available for the April 2005 — December 2007 perimdcombination with the known monthly
sign-up data, average program participant energyswaoption can be calculated. Once

'8 see discussion of the development of these pergesiin Section 3.3.2 above.

" Residential kWh were estimated from total kWh d&ta&P provided residential and C&l kWh data froomé
2005 to December 2006. For the purposes of theslgsas, it was assumed that Ul had identical prtogpts of
residential and C&I kWh as CL&P from June 2005 &cBmber 2006. From December 2006 through December
2007 identical proportions of residential and C&/k to those reported by CL&P from June 2005 to Dewer

2006 were assumed.
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ratepayers sign up for the clean energy optiongrpro by selecting either Community Energy
or Sterling Planet as their clean energy provitltery tend to remain participants in the program
over time. Since the inception of the program iniA2005, clean energy purchases have grown,
both as the amount of clean energy purchases feminggnups have accumulated but also as the
number of program participants has grown.

3.4.2 Application of the Delphi Analysis to Clean Energy Purchases

A net analysis of clean energy purchases must ialsorporate the results from the Delphi

analysis, to account for the electricity savingsoasated with residential participation in the

Clean Energy Options Program that would have oeduhrad CCEF not supported programs
designed to influence consumer purchases of cleargg. The Delphi panel analysis, however,
focused on annual numbers of ratepayer signupsoonotkevels of kilowatthours consumed.

While monthly clean energy purchases are knownutjitoDecember 2007, the clean energy
purchases associated with the baseline numberatgpayer signups are not known, and thus
must be estimated.

The development of the net electricity purchasedased on monthly, not annual, data, in order
to incorporate changes in average electricity usdge to seasonality factors. The Delphi
panelists projected program sign-ups on an annasisb These results were interpolated to
develop monthly baseline sign-up values betweenedéer 2005, December 2006, and
December 2007. It was also necessary to develomasts of monthly sign-ups between the
start of the Clean Energy Options Program in ApRID5 and the reference Delphi data point, for
December 2005. Monthly values were back-cast fleen5,200 Delphi baseline value to April
2005, in proportion to the actual sign-ups andnated for nine months. Calculations and results
are shown in this report’s Appendix.

Once the monthly baseline sign-up values were deeel, calculating the difference between
those data and the actual monthly numbers of sognyields monthly net program participant
values. Monthly average clean energy purchasesegatential sign-up are calculated from the
actual participation data (total kWh divided by thember of residential sign-ups). Multiplying

these results by the monthly net program partiopatalues produces the net monthly levels of
clean energy purchases. These monthly resultsuanened cumulatively to yield the total clean
energy kilowatthours resulting from CCEF’'s implertagion of programs to support Program
Objective 3A.

4 Analysis and Results

The outcome indicators and CCEF investments tangeétiose program outcomes have been
discussed in the methodology section above. In sanpythe outcome indicators include:

1 - Residential signups (S2)

2 - Cumulative MWh clean energy consurfg®2+)

'8 The terms “purchased” and “consumed” are useddhgmgeably in this report as they relate to ckxmrgy use.
A ratepayer signup for clean energy does not preduecord of energy until that ratepayer has apéralectrical
equipment and consumed or used the energy. Thigieletility reports clean energy use through ity process,
and records the consumption through the ratepapagment (purchase) for the consumption of therctzergy.
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4.1 Outcome Indicator 1: Sign-ups of Residential Ratepayers

The time periods for the investment analyses aral 2005 through December 2005, and to

year-end 2006 and year-end 2007. The analyseddoss on the cumulative numbers of sign-
ups and associated costs for each time period, fhenbeginning of the Clean Energy Options
program sign-ups in early 2005 and including CCHiegmm expenditures focused on

influencing the sign-ups. A secondary analysis @ramthe cost per sign-up on a year to year
basis. CCEF program expenditures associated watbetlannual sign-ups are calculated in two
ways to provide a range of costs per sign-up. Aulision of the two alternative assumptions
about the CCEF expenditures is provided below.

The methodologies for developing the data to cohdhis analysis have been described in
Sections 3.2 and 3.3 above. The results of the aosgn of cumulative costs to net sign-ups are
shown in Table 4 below.

Table 4 - Cost Per Net Residential Sign-Up, Cumulat ive through 2005, 2006, 2007

Cumulative Cumulative Cumulative
Through 2005 Through 2006 Through 2007
Program Costs $676,685 $1,234,857 $1,929,950
# Residential Sign-ups 5,628 10,191 16,376
Baseline # Sign-ups from Delphi 5,200 7,400 6,758
Net Sign-ups 428 2,791 9,618
Cost per Net Sign-up $1,581 $442 $201

The results of this analysis show a high acquisitost per residential participant for signups

through December 2005. This cost declines as theulaiive number of sign-ups influenced by

the CCEF programs increases over the following yars. A calculation of the cost per net

sign-up on a year-to-year sign-up basis providesesmsight into the above results. As seen in
the Table 5 below, from a reorganization of dabenfSection 3, the annual cost per net sign-up
has been declining over the past three yearsenéitmg in a downward direction the cumulative

costs per net sign-up shown in Table 4.

Table 5 - Cost Per Net Residential Sign-Up, Annual
Using Calendar Year Costs

for 2005, 2006, 2007,

2005 2006 2007
Program Costs - Calendar Year $676,685 $558,172 $695,094
Net Sign-Ups 428 2,363 6,827
Cost per Net Sign-up $1,581 $236 $102
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As these results show, the annual cost per netupdmas been dropping rather dramatically
since the first year of the Clean Energy OptiorsgPam’s operation. Net sign-up acquisition
costs during the past year approached $100. Fatsts per sign-up, of course, will depend on
the continued increase in net sign-ups (above apdru those projected by the Delphi panelists
- see the “no program” values in Table 1 for thpsgections) in relation to the expenditures on
CCEF’s programs which are intended to influenceymm sign-ups.

The above results were based upon expenditures duaithg the same timeframe as the sign-
ups. One could make a reasonable case that ldbe-ipear costs will have no influence on
current year sign-ups, while expenditures madaerdtter half of the previous year may well
influence ratepayer sign-ups the following yeataBbshing the duration between program
promotions, general awareness campaigns, and &ffioeis designed to influence consumer
choice and the time when a consumer ultimatelysahke desired action is difficult at best. One
logical way to approach this is, instead of usialgndar year expenditures, use the fiscal year
expenditures (July to June). Hence, for the foilmaanalysis a six month time lead is used,
under the assumption that the on-going fundingesR@05 by CCEF of the several programs
which are intended to influence customer sign-gfiects an appreciation for the need to
maintain a programmatic involvement with customeather than short term programs. It also
serves as a balance between the cumulative cosigmadip analyses and the same year
analyses, above. Results are shown below.

Table 6 - Cost Per Net Residential Sign-Up, Annual  for 2005, 2006, 2007, Using 12
Month Costs With a 6 Month Investment Lead

2005 2006 2007
Program Costs - Fiscal Year $576,684 $317,712 $567,826
Net Sign-Ups 428 2,363 6,827
Cost per Net Sign-up $1,347 $134 $83

These results show even lower cost per net sigimaupthe previous analysis. The values in this
table and in Table 5 provide reasonable boundéwiethe cost per sign-up during these years.

Further discussion of the assumptions underlyirggahalyses is presented in the Conclusions
and Observations section (Sections 5 and 6) below.

4.2 Outcome Indicator 2: Residential Clean Energy Purchases

The results of the indicator analyses focused drcosts per residential purchased clean kWh
are derived in a similar way as were the cost par sign-ups. The time periods for the
investment analyses are April 2005 through Decerabéb, and to year-end 2006 and year-end
2007. The analyses first focus on the cumulativelteof residential clean energy purchases and
associated costs for each time period, from thénbegy of the Clean Energy Options program

¥ The costs are based on fiscal year and the sigmugalendar year data (i.e., FY2005 monies alethdar year
2005 sign-ups, etc.)
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sign-ups in early 2005 and including CCEF progratpeaditures focused on influencing the
sign-ups (and resulting kWh purchases). A secondaayysis examines the cost to acquire clean
energy kWh on a year to year basis. The CCEF pnograpenditures associated with those
annual sign-ups are calculated in the same two \waysas done for the sign-ups, to provide a
range of costs per sign-up.

The methodologies for developing the data to cohdhis analysis have been described in
Sections 3.3 and 3.4 above. The results of the aosgn of cumulative costs to net clean energy
kWh purchases are shown in Table 7 below.

Table 7 - Cost Per Net Residential Clean Energy kWh
Cumulative through 2005, 2006, 2007

Purchase,

Cumulative Through Cumulative Through | Cumulative Through

2005 2006 2007
Program Costs $676,685 $1,234,857 $1,929,950
Cumulative Net Program Related kWh 956,453 11,397,633 62,795,322
Cost per kwWh for all Program
Associated Purchases $0.7075 $0.1083 $0.0307

The results of this analysis show a high acquisitost per residential kWh through December
2005. This cost declines as the cumulative numbsigo-ups influenced by the CCEF programs

increases over the following two years. A calcolatof the cost per net sign-up on a year-to-
year sign-up basis provides some insight into theva results. As seen in the Table 8 below,
from a reorganization of data from Section 3,dhaual cost per net sign-up has been declining
over the past three years, influencing in a dowdwvirection the cumulative costs per net sign-

up shown in Table 7.

Table 8 - Cost Per Residential Net kwWh Purchase, An
Using Calendar Year Costs

nual for 2005, 2006, 2007,

2005 2006 2007
Program Costs - Calendar Year $676,685 $558,172 $695,094
Net kWh 956,453 10,441,179 51,397,690
Cost per Net kWh $0.7075 $0.0535 $0.0135

As these results show, the annual cost per netracokMWh has been dropping rather
dramatically since the first year of the Clean gyeDptions Program’s operation. Net kWh

acquisition costs during the past year was aroudél. Future costs per sign-up, of course, will

depend on the continued increase in net sign-ugpsssociated kWh purchases (above and
beyond those calculated using the Delphi panel) datalation to the expenditures on CCEF’s
programs which are intended to influence progragn-sips and consequent clean energy

purchases.
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Similar to the analysis of signups, we presentlarative approach based on the CCEF fiscal
year rather than the calendar year. This apprpeesents the results with a six month time lead,
under the assumption that the on-going fundinges@05 by CCEF of the several programs
which are intended to influence customer sign-eflects an appreciation for the need to
maintain a programmatic involvement with customeather than short term programs. It also
serves as a balance between the cumulative coslieem energy purchase analyses and the
same year analyses, above. Results are shown below.

Table 9 - Cost Per Net Residential kWh Purchase, An  nual for 2005, 2006, 2007,
Using 12 Month Costs With a 6 Month Investment Lead

2005 2006 2007
Program Costs - Calendar Year $576,684 $317,712 $567,826
Net Sign-Ups 956,453 10,441,179 51,397,690
Cost per Net Sign-up $0.6029 $0.0304 $0.0110

These results show lower cost per net sign-up tthaprevious analysis. The values in this table
and in Table 8 provide reasonable boundaries ®ctst per clean electricity kWh purchase
during these years.

4.3 Outcome Indicator 3: Cumulative Avoided Tons of CO,

The amount of avoided G@missions is directly related to the amount odklenergy that is
purchased through the clean energy options progdacause of the nature of central dispatch of
the generation stations throughout New England,nbt possible to attribute the avoided
emissions to Connecticut-based generation. Daliectefg actual regional emissions were used
to develop a C@emissions factor (lbs/Cper MWh). These were then applied to the
cumulative clean energy purchases data in sectibalidbve to derive the cost per ton of avoided
CO;, for the same time periods as used in the signadpcbean energy consumption analyses.
The results are presented in the following tables.

Table 10 — Cumulative Acquisition Cost Per Ton of A voided CO , from Program

Activity
Through Through Through
2005 2006 2007
Program Costs $676,685 $1,234,857 | $1,929,950
Metric tons of CO2 466 5,247 28,272
Cost per Ton of Avoided CO2 from Program Activity $1,452.33 $235.36 $68.26

As expected, based on the results of the sign-dgk@rh analyses, the program costs associated
with avoiding a ton of C@drops over time. On a cumulative basis, through72€¢he program
related costs needed to avoid a ton ob @®ough this voluntary initiative program, is $itty

over $68. Table 11 shows the unit costs basedabusion of the calendar year program
expenditures associated with the calendar yeargb@ssions. On a year to year basis, one can
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see that the program associated costs to avonl af t60, emissions have dropped to a little
over $31 by year end 2007.

Table 11 — Annual Acquisition Cost Per Ton of Avoid  ed CO, from Program
Activity, Using Calendar Year Costs

2005 2006 2007
Program Costs - Calendar Year $676,685 $558,172 $695,094
Metric tons of CO2 466 4,596 21,928
Cost per Ton of Avoided CO2 from Program Activity $1,452.33 $121.44 $31.70

Table 12 shows the unit costs based on a 6-moathde the program expenditures, under the
assumption that it takes some time before progmity begins to influence customer
behavior, particularly related to sign-up for the& Energy Options Program, which entails
expenditure of personal funds (through an incr@asee’s electric bill). As can be seen, based
on this approach the cost per avoided ton of €@issions drops to approximately $26 by year-
end 2007.

Table 12 — Annual Acquisition Cost Per Ton of Avoid  ed CO, from Program
Activity, Using 12 Month Costs With a 6 Month Inves  tment Lead

2005 2006 2007
Program Costs - Fiscal Year $576,684 $317,712 $567,826
Metric tons of CO2 466 4,596 21,928
Cost per Ton of Avoided CO2 from Program Activity $1,237.70 $69.12 $25.90
5 Observations about the Investment Analysis Method ology

A variety of assumptions were included in the asedythat had significant impacts on the
results. Key among them:

* Because the Clean Energy Options program was estatll outside of CCEF’'s domain
and can function without CCEF's program investmerggamination of CCEF’s
investments in influencing ratepayer participatiorihe Clean Energy Options program
(the voluntary market demand program identifieéProgram Objective 3A) must remove
the effects of naturally occurring (baseline) gapttion in the program. This study relied
on a Delphi analysis to produce the baseline ahdeselts.

* The Delphi analysis, described briefly in this repand at greater length in a separate
report to CCEF, is itself based on a model thatitsaswvn assumptions.

» All costs associated with the CCEF investments iagfRam Objective 3A program
outcomes were kept in the primary analysis. Thisrefvas intended to examine the sum
of CCEF’s costs in relation to program outcomesdifidnal analyses, focusing on costs



6

CCEF Investment Analysis, Page 20

associated with influencing single calendar yegnsips and clean electricity purchases,
were also conducted, using both lagged (based erfisbal year) and calendar year
expenditure data.

It will be tempting to compare these results whbdge of other jurisdictions or of other
CCEF programs. We caution doing so without beindy fmindful of the underlying
differences in the analytic assumptions, in paldicthe net analysis necessary to this
program because of the unique relationship betw&BF and the Clean Energy Options
program.

It will be equally tempting to set aside the effedf the net analysis and recalculate

results based on the total number of signups @watthours consumed. We advise
against this approach.

Conclusions

This investment analysis focused on two prograntmue indicators for CCEF’'s Program
Objective 3A — number of residential signups to @lean Energy Options program and the
associated clean energy purchases (kWh) that reeaitthose signups. The analysis consisted
of developing estimates of the cost to acquire eddhese signups and the cost for each clean
energy kWh.

The CCEF related acquisition cost for ratepayenwgig as of December 2005, using
cumulative costs associated with Objective 3A, akcuated at $1,581 per ratepayer.
Using a similar methodology, acquisition costs droi$442 by year end 2006 and $201
by year end 2007. When the cost of attaining sige-during any single year is limited to
either the associated calendar year or a 6 moathfta the expenditures, the acquisition
costs drop to between $236 and $134 by year ené 208 between $102 and $83 by
year end 2007 analysis. These latter results aterWCCEF’s anticipated rantfe

The cost for all the clean energy purchased siheartception of the program in April
2005 and attributable to CCEF's program activitys helso fallen over time. The
cumulative kilowatthour acquisition cost is caldathto be $0.708 at the end of 2005,
dropping to $0.108 by year end 2006 and $0.031 &égehber 2007. On a calendar year
basis, with the two approaches for the expenditdiesussed above, these costs drop to
between $0.054 and $0.03 by the end of 2006 andeeet $0.014 and $0.011 by
December 2007.

Because of the direct relationship between cunwdatilean energy purchases and
avoided emissions of GQone can also observe a drop in the cost of thaveded CQ
emissions in these timeframes. The cumulative adgn cost of an avoided ton of GO
is calculated at $1,452 at the end of 2005, drapr$235 by year end 2006 and $68 by

2 The CCEF document “Clean Energy Communities Pragpéan” (draft, Feb 2005) on page 4 indicates an
expected acquisition cost of no more than $20@:pstomer sign-up for the clean energy options @nogr
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December 2007. On a calendar year basis, withwbeapproaches for the expenditures
discussed above, these costs drop to between $12B&0 by the end of 2006 and
between $32 and $26 by December 2007.

The results contained in this report are highlysgere to the assumptions stated in
Section 5 and discussed in the body of the repad,therefore are reflective of very near
term program activity and modeling approaches asslirmaptions that are more robust
over the longer term.

There are a variety of other ways in which the labde data can be analyzed, to provide
CCEF with insights into its programs. These willdige to be pursued and examined as
the programs continue to operate, as more timeepaggh program activity, and as data

supporting these indicators are collected, enabting analysis to leverage actual

historical data signup and cost patterns.

On balance, this investment analysis—despite thgueness of the policies, institutions,
and assumptions inherent to the analysis and tlativiee uncertainty underlying those
assumptions—shows reasonably cost-effective pedbom data indicators for the
voluntary market initiatives in support of Progrddbjective 3A. Not only does the

performance data compare favorably with originanping documents—especially for
acquisition cost; but also, anecdotally, they comdavorably with known acquisition

costs for more traditional approaches to cleanggnerarket development (e.g., bounties
at $150 to $200 per signup). Another more profogodstion is whether the CCEF
model to promote the voluntary market participatisnreplicable. That question,

however, is beyond the scope of this report.



