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. Setting participation rates and budgets for medium yield/market building programs
elements. These elements included Residential HYAC Tune-ups, Residential New
HVAC, the Residential Advanced Lighting Package for New Construction, Commercial
Building Retro-commissioning and Commercial New Construction. These program
elements are key to the Company’s overall residential and business solutions offerings,
help capture lost opportunity savings, and provide portfolio diversity. At the same time,
these elements are aimed at pockets of energy efficiency potential that are smaller and
often somewhat more challenging to tap than those targeted by the quick-start elements,
and the programs tend to be more expensive. Qur approach to setting participation
levels generally was based on judgment regarding the levels of participation that the
Company believed it could achieve and the associated program costs. Participation
rates were boosted in years two and three with increases in the spending cap, with the
intent of lowering the contribution of simple lighting technologies to the portfolio and the
need to position these market building programs for more rapid growth in years four
through six.

. Setting spending levels for cross-cutting activities. The quick-start and market building
program elements are essential to meeting the energy savings targets. However, if we
are to position the portfolio to create sustained long-run value for customers and to
enable customers to take increased responsibility for energy management, incentive-
based programs must be coupled with solid educational, awareness-building, training
and technology innovation investments. In addition, the portfolio budget must set aside
three percent of total funds for evaluation activities. The Company assumed a target for
total cross-cutting initiatives and portfolio management costs of 15 percent based on a
review of available portfolio budget data from We Energies (14.9%), and United
llluminating (20%). Target spending for portfolio administration was set at 5% over the
three-year pericd, recognizing that in relative terms costs would be higher in early years
given start-up costs and lower spending targets. The sum of cross-cutting and portfolio
management costs net of evaluation costs was adjusted as necessary to ensure that
energy savings targets would be met with a smail margin.

. Once initial assumptions were set, the DCEO portfolio was added, and Ameren lllinois’
energy savings and costs were backed down to ensure that the total energy savings
targets were met within the cost cap. Program element costs were reviewed in more
detail for certain program elements to ensure that sufficient incentives were being
provided (primarily within the Commercial Retro-commissioning and Commercial New
Construction program elements where incentives are performance- rather than measure-
based. Participation rates also were adjusted to reflect stakeholder concerns that
insufficient savings were being projected for retro-commissioning and new construction
program elements.

A.8. Risk analysis

Implementation of an energy efficiency portfolio is characterized by a variety of performance,
technology, market and evaluation risks. Although the assumptions used to prepare the Plan
are based on best available data and the experience of other program administrators, inevitably
actual implementation experience will yield results that differ from planning assumptions. Given
that the portfolio must achieve specific savings targets, an analysis of these risks is crucial as
part of the planning process to identify and then mitigate or manage away from risks where
possible and cost-effective.
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ICF performed a risk analysis of the Ameren lllinois Utilities energy efficiency portfalio, in
conjunction with DCEC’s portfolio, as part of the overall analysis to identify risks to the
portfolio’s ability to achieve the savings goals in Section 12-103(b) of the Public Utilities Act. The
risk analysis was performed because there are many uncertainties that characterize the overall
analysis. For example, if the values that we have used to represent energy efficiency measure
savings are incorrect, if program participation is not what we estimate or if the net-to-gross
ratios calculated by the independent evaluator are different than those that we have used in our
analysis, the verified net savings estimated by the evaluator could be different than what we
have estimated. Performing a risk analysis of the portfolio identifies uncertainties that contribute
the most to portfolio risk. Using these data, the Company can make informed decisions that
balance risk with the need to meet hard savings targets. Data from portfolio risk analysis can
also be used by the Company and evaluators to target evaluation research on programs that
present the greatest risk to the Company.

For this analysis, an uncertainty is defined as a measurement of the quality of information
about an event or outcome. Some future events are uncertain, but there is a significant amount
of information about their likelihood, non-weather sensitive measure savings, for example. Other
future events are less certain, such as program participation. The higher the quality of
information we have about a future event, the more precisely we can estimate its outcome.

A risk is defined as a measure of bad outcomes associated with a given plan.

A Monte Carlo simulation is defined as a technique used in computer simulations that samples
from a random number sequence to simulate outcomes with multiple possible values.

In this section, “the portfolio” refers to the combined the Ameren Illinois Utilities and DCEQO
energy efficiency portfolios.

The risk analysis was performed using the Excel-based ICF portfolio analysis model workbook
as a platform and @RISK software, an Excel based product, to run Monte Carlo simulations.

A.8.71 Uncertainties and Risks

ICF built on work by the California Public Utilitties Commission (CPUC) and Pacific Gas and
Electric (PG&E) on energy efficiency portfolio risk in its risk analysis of the Company’s portfolio.
The CPUC and PG&E identified three key uncertainties associated with energy efficiency
measure savings claimed by programs:

e Measure-specific projections (i.e. the annual energy savings resulting from implementing
an energy efficient, instead of a baseline, technology);

* Projected installation counts; and
¢ Net-to-gross ratios (NTGRs).

In addition to defining probability distributions around these key uncertainties, ICF added a
fourth uncertainty to the analysis based on the way the ICF model calculates energy savings.
This fourth uncertainty is the engineering verification factor, which is defined as the estimated
ratio of verified (evaluated) gross savings to program tracking gross savings corresponding to
measures actually installed. Each measure’s projected savings is the product of its per-unit
savings value, projected installation count, NTGR and engineering verification factor. For the
entire portfolio:
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J

Savings = Z (UnitSavings *Unitnstalls * NTGR * EngineeringVerificationF actor)

Where
Savings = Portfolio energy savings; and
i = Number of measures in the portfolio.

There is uncertainty around the values for each of these variables for every measure in the
portfolio. Since there is a distribution of probable values for each of these variables, there is also
a distribution of probable portfolic savings. The risk analysis identifies the uncertainties that
contribute most to variance in probable portfolio savings.

The first step in estimating probability distributions around uncertainties in the portfolio was
analyzing each uncertainty at the program or measure level, depending on the uncertainty. For
every program or measure in the portfolio, ICF analyzed key factors contributing to the
uncertainty of each variable. Based on that analysis, ICF set probability distributions around
each uncertainty (unit savings, projected installations, NTGR and engineering verification factor)
at the program or measure level. Ideally, these probability distributions would be based on
observations of many actual values. Unfortunately, consistent data sets do not exist that would
enable us to base the distributions on observed variation of values for identical programs.
Therefore, the distributions were based on subjective evaluation of the relative uncertainty
associated with the source of the initial values.

Unit savings uncertainty was analyzed largely at the measure level. The key factors used in
analyzing unit savings uncertainty were the source of the unit savings estimate and the
measure’s weather sensitivity. Generally, non-weather sensitive measure savings estimates
where the savings source was DEER were assigned the lowest levels of unit savings
uncertainty.

Installation uncertainty was estimated largely at the program level. There were three key factors
used in analyzing project installation uncertainty. The first and most important factor is
uncertainty around each proposed program’s ability to get measures directly installed. For
example, the C&I New Construction program element was ascribed a low degree of uncertainty
in its ability get measures directly installed because of the high degree of installation verification
required for participants to receive rebates. Given that some program elements, such as
Residential Lighting, are projected to contribute more to porifolio savings than other programs,
and that more evaluation dollars will be spent researching the most important programs, ability-
to-install uncertainty was weighted proportional to each program'’s projected contribution to total
portfolio savings. Other key factors considered in the analysis of installation uncertainty were
the program participation rate, and the source of the baseline usage rate. The program
participation rate and the baseline usage rate were hardwired into the ICF model. Finally we
considered the applicability of the baseline usage rate estimate, based on its source; for
example, residential baseline usage rates applied in the ICF model were published in a study by
the Midwest Energy Efficiency Alliance (MEEA), so ICF ascribed a low level of uncertainty to the
study’s applicability to the lllinois market.

Net-to-gross ratio (NTGR) uncertainty was estimated largely at the program level, and was
based on ICF’s confidence in the source of the NTGR estimate, the applicability of the NTGR o
the Company’s program and the local market, and the uncertainty around an evaluator's ability
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to conduct robust impact studies on the program. Because the Company’s evaluation budget is
small compared to budgets in other states we generally ascribed modest levels of confidence in
an independent evaluator's ability to conduct robust impact studies. However, since some
program elements, such as Residential Lighting, are projected to contribute more to portfolio
savings than other programs and since more evaluation dollars will be spent researching the
most important programs, evaluation uncertainty was weighted proportional to each program’s
projected contribution to total portfolio savings. After the initial Monte Carlo runs, some CFL
NTGR uncertainty bounds were set at the measure level, based on recent evaluation research
on CFLs in California.

In some impact evaluation studies the engineering verification factor is applied to the NTGR, or
attribution factor, to produce the program realization rate, which is the final net savings ratio the
evaluator credits to the program. The engineering verification factor was not considered a key
uncertainty in this risk analysis because most of the evaluation risk is captured in NTGR
uncertainty.

The ICF team reviewed their assumptions about these uncertainties and made adjustments to
some distributions based on professional judgment. These adjustments typically reflected
program evaluation research findings, or the team'’s experience with the performance of
particular measures or programs in other markets. Three rounds of such adjustments occurred
during the course of the risk analysis. The first round of adjustments took place before the first
Monte Carlo simulation was run. The second and third rounds took place after the first and
second Monte Carlo runs, respectively.

Please note, Appendix E documents the process of setting uncertainty distributions in detail.

A.8.2 Monte Carlo Simulations

Once the uncertainties were established in the risk model?, ICF ran a Monte Carlo simulation
using @RISK software. The simulation calcuiated 1,000 iterations of the portfolio to arrive at a
distribution of probable energy savings over three years. Following the simulation, ICF used
@RISK’s sensitivity analysis function to analyze the data. The sensitivity analysis function
regresses the input data (uncertainties) against the output data (energy savings). The
regression coefficients reflect the sensitivity (responsiveness) of the output variable to each
input variable.

The first simulation showed portfolio savings highly sensitive to NTGR and installations of CFLs
in the residential and commercial sectors. The NTGR for recycled refrigerators was also a
statistically significant uncertainty. Following the simulation, ICF conducted a round of
adjustments to uncertainties, including adjustments to NTGR uncertainties for residential CFLs
based on recent evaluation findings on lighting programs in California.

Results of the second simulation still showed that savings were most sensitive to residential and
commercial lighting NTGR and installations, primarily low and medium wattage CFLs. The
NTGR for recycled refrigerators was also still an impartant uncertainty. Following the second
simulation, ICF conducted a final round of adjustments to uncertainties.

Results and Analysis

2 The risk model uses a subset of worksheets from the ICF portfolio planning model to conduct the risk analysis.
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Based on the output of the third Monte Carlo simulation, critical uncertainties remained those
associated with residential and commercial CFL NTGRs and projected installation counts
(participation). There was also a significant amount of uncertainty around refrigerator recycling
NTGR and projected recycling counts. Finally, the analysis showed that occupancy sensors are
a measure associated with a statically significant amount of portfolio uncertainty.

Errorl Reference source not found.3 shows the results of the sensitivity analysis using data
from the third Monte Carlo Simulation. @RISK uses muitivariate stepwise regression in the
sensitivity analysis to test the statistical significance of each input variable on the output
variable. The uncertainties shown in the table are listed in descending order of statistical
significance, and the R-squared value indicates the degree to which the, inputs (uncertainties) in
the model explain the output variable (kWh savings). A regression coefficient of zero indicates
that there is no significant relationship between the input and the output while a coefficient of
one or minus one indicates a one or minus one standard deviation change in the output for a
one standard deviation change in the input. An R-squared of one would indicate that the inputs
fully explain the output variable. The R-squared value for this analysis, 0.84, indicates that the
inputs in the model explain a large majority of the variance in kWh savings.

Table 13: Statistically Significant Uncertainties in the Portfolio

kWh / RISK
QUTPUT

Rank for Regression

Risk inputs Uncertainty: Program, Measure Name Suhsector Coefficient
#1 INSTALLATIONS: C&l Prescriptive, integral CFL, screw-in Other 0.39
#2 NTG: C&I Prescriptive, Integral CFL, screw-in QOther 0.35
#3 INSTALLATIONS: C8&I Prescriptive, Integral CFL, screw-in Other (.28
#4 NTG: C&l Prescrptive, Integral CFL, screw-in Other (.24
#5 INSTALLATIONS: C&I Prescriptive, Integral CFL, screw-in Other 0.24
#E NTG: Residential Appliance Recycling, Refrigerator recycling Detached 0.23
#7 NTG: C&l Prescriptive, Integral CFL, screw-in Other 0.19
#8 INSTALLATIONS: DCEOQ Public Sector Prescriptive, Integral CFL Education 0.18
|#9 INSTALLATIONS: Residential Lighting & Appliances, 13 Watt Integral CFL Multifamily 0.17
|#10 NTG: DCEQ Public Sector Prescriptive, Integral CFL, screw-in Education 0.17
#11 INSTALEATIONS: C&l Prescriptive, Qcgupancy sensor - All 0.16
#12 NTG: C&l Prescriptive, Qccupancy sensor - Industriai 0.16
#13 INSTALLATIONS: C&I Prescriptive, Integral CFL, screw-in Other Q.15
#14 INSTALLATIONS: Residential Appliance Recycling, Refrigerator Detached 0.14
#15 NTG: DCEQ Public Sectar Prescriptive, Integral CFL, screw-in Education 0.14
#16 kWh: C&l Prescriptive, Integral CFL, screw-in Other 0.14
#17 NTG: DCEQ Public Sector Prescriptive, Integral CFL, screw-in Education 012
#18 kWh: Residential Lighting & Appliances, 13 Watt Integral CFL Multifamily 0.12
#19 INSTALLATIONS: DCEQ Public Sector Prescriptive, Integral CFL Education 0.11
#20 NTG: C&l Prescriptive, Integral CFL, screw-in Other 0.10
#21 NTG: Residential Lighting & Appliances, 13 Watt Integral CFL Multifamily 0.10
#22 INSTALLATIONS: DCEQ Public Sector Prescriptive, Integral CFL Education 0.09
#23 INSTALLATIONS: Residential Lighting & Appliances, 25 Watt Integral CFL Detached 0.08
#24 INSTALLATIONS: Residential Lighting & Appliances, 18 Watt Integral CFL Detached 0.08
#25 NTG: Residential Lighting & Appliances, 25 Watt Integral CFL Detached 0.08
#26 kWh: Residential Lighting & Appliances, 25 Watt Integral CFL Detached 0.07
R-Squared= 0.84

The uncertainties contributing most to portfolio risk are not unexpected. CFLs constitute a
significant portion of the portfolio, as they do portfolios in other states, because of their cost-
effectiveness and market potential. Also, savings values for CFLs have been well established
through independent research, which means that little risk lies in the performance of the actual
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technology and falls instead on program performance—net-to-gross and participation. Relying
on CFLs so heavily over the next three years is a risk the Company must take because reducing
their prevalence in the portfolio corresponds to a drop in savings that no other measure or
combination of measures can cost-effectively makeup. Mitigating this risk through significant
changes in the portfolio would impose significant costs on the portfolio making it unlikely the
portfolio could reach its targets. Nevertheless, based on the results of the uncertainty analysis,
the portfolio was rebalanced with increased reliance on the business custom incentive program
and retro-commissioning.

The sensitivity around refrigerator recycling is driven by the fact that savings for the measure
are relatively high and that there is a large market potential for this measure in Ameren lllinois 's
territory. Special attention will need to ke paid to the performance of the Residential Appliance
Recycling program element by Ameren illinois in order to insure program managers are
maximizing participation. It will also be important to allocate adequate evaluation spending
towards the program so the evaluator can develop robust impact estimates.

Finally, the sensitivity around occupancy sensors is due to the large market potential for this
measure in Ameren’s territory. Uncertainty around NTGRs and installations in general is
exacerbated by the knowledge that the program evaluator, once chosen, will have a small
budget to carry out their research that NTGRs studies are among the most expensive elements
of impact evaluation, particularly when they properly address spillover, and that valid NTGR
estimates depend on having a substantial sample size that can accommodate necessary
stratification.

In addition to verifying program savings through impact studies, evaluators help program
managers run their programs more effectively by recommending changes to programs based on
impact, process and market research findings. Effective programs filter out free-riders, and
install more measures, maximizing the NTGR given program budget and market constraints.
Evaluators can do a better job helping programs filter-out free-riders if they have sufficient
budget to conduct robust impact, process and market studies.

Measuring spillover in addition to free-ridership decreases uncertainty around NTGRs. It is
standard practice in most states and reflects programs impacts on consumer choices to
purchase efficient products without incentives.

In summary, despite the risk, relying heavily on CFLs in the Ameren lllinois portfolio is
necessary, as no other measure or set of measures can produce savings as quickly or cost-
effectively. The uncertainty around CFL NTGRs and installations would decrease if the
Company had a larger evaluation budget because evaluators would be able to conduct more
robust evaluations and better help programs filter-out free-riders and increase installations.
Including spillover in NTGRs will decrease uncertainty in general around evaluations by
crediting programs with the influence they have on consumer behavior beyond rebates. Finally,
refrigerator recycling is an important measure with considerable potential in Ameren lllinois’s
territory and the company will need to focus adequate resources, in terms of management and
evaluation, toward maximizing participation in the Residential Appliance Recycling program
element.
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Appendix B contains the measure-level information from the energy efficiency potentiai model
developed by ICF. It is broken into four sections to show all the necessary information.

Pages B-2 ~ B-16 contain the basic measure information describing the base and efficient
technologies, whether the measure's savings depend on weather or not, the end-use application
{lighting, cocling, etc) and the unit denomination by which costs and savings are based. The next
five columns contain the inputs and final result of the measure level total resource cost {TRC)
test. These inputs include the measure’s lifetime, incremental cost, annual energy (KWh) savings,
and annual coincident peak power (kW) savings.

Pages B-17 — B-31 shows the market baseline and appropriate factors to determine how many
units of each measure could technically be applied. The market baseline determination begins by
establishing the eligible population of measures that can be replaced by more efficiant measures.
This “gross” population is then reduced by a series of factors shown below to account for the
relevance of the measure, technical feasibility of measure replacement, the fraction of the total
number of eligible baseline measures that are not yet efficient (based on the definition of the
efficient measure), and the annual repiacement eligibility which represents the fraction of the
baseline stock that is assumed to turn over each year.

Total #
Sector Technology
Units | Relevance | Units per Total
{eg. # | (eg, % of | Sector Unit | Technical | Not Yet Annual Applicable
of Homes (eg, Bulbs | Applicability | Adepted | Replacement | Technology
Homes) | with CAC} | per Home) (%) (%) Eligibility (%) Units

These variables work together according to the following equation:

Total Sector Units * Total Sector Units * # Technology Units per Sector Unit * Technical
Appficability (%} * Not Yet Adopted (%) *
Annual Replacement Eligibility (%) = Total Applicable Technology Units

The last two columns of this appendix show which program the measure is included in, as well as
whether it is classified as a “special measure.” These special measures are usad so that specific
incentive levels can be set for those measures, separately from other measures in a certain
program. Special measures include CFLs, linear fluorescent lamps (T-8s), motors, appliance
recycling, commercial building new construction, and Nature First demand response measures,

Pages B-32 — B-46 show the incentive level offered for the measure, the number of efficient
technology installations, energy (kWh) savings, and coincident peak power (kW) savings for each
year of the three year program period.

Pages B-47 — B-61 show the sources used for the measure name, cost, savings, lifetima, and
participation. In addition, the DEER Measure ID is shown for DEER measures; for the fow
measures taken from a report by RLW Analytics, the appropriate RLW Measure 1D is included:;
and the industrial measures taken from KEMA have the appropriate KEMA 1D.

Pages B-62 — B-70 show the Residential and Commercial inputs that were used in the DOE-2
simulations.

B-1 Appendix B
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