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1 Executive Summary
1.1 BACKGROUND

This energy efficiency and demand response potential study for the Hoosier Energy service area provides a
roadmap and identifies the energy efficiency and demand response measures having the greatest potential
savings and the measures that are the most cost-effective. In addition to technical and economic potential
estimates, the development of achievable potential estimates for a range of feasible energy efficiency
measures is useful for program planning and modification purposes. Unlike achievable potential estimates,
technical and economic potential estimates do not include customer acceptance considerations for energy
efficiency measures, which are often among the most important factors when estimating the likely customer
response to new programs.

All energy efficiency results were developed using customized residential, commercial, and industrial sector-
level energy efficiency potential assessment Excel models and Company-specific cost effectiveness criteria
including the most recent Hoosier Energy avoided energy and capacity cost projections for electricity.
Demand response results were calculated in a separate model.

The results of this study provide detailed information on measures that are cost-effective and have potential
kWh and kW savings. The data referenced in this report were the best available at the time this analysis was
developed. As building and appliance codes and energy efficiency standards change, and as energy prices
fluctuate, additional opportunities for energy efficiency may occur while current practices may become
outdated. Actual energy and demand savings will depend upon the level and degree of voluntary member
system participation in DSM programs.

1.2 STUDY SCOPE

This study examines the potential to reduce electric consumption and peak demand through the
implementation of DSM technologies and practices in residential, commercial, and industrial facilities. The
study assessed energy efficiency potential and demand response throughout Hoosier Energy Members’
service territories over twenty years, from 2024 through 2043.

The scope of this study distinguishes three types of energy efficiency potential: (1) technical, (2) economic,
and (3) achievable.

o Technical Potential is the theoretical maximum amount of energy use that could be displaced by
efficiency, disregarding all non-engineering constraints such as cost-effectiveness and the willingness of
end users to adopt the efficiency measures. Technical potential is constrained only by factors such as
technical feasibility and applicability of measures.

o Lconomic Potential refers to the subset of the technical potential that is economically cost-effective as
compared to conventional supply-side energy resources. Economic potential follows the same adoption
rates as technical potential. Like technical potential, the economic scenario ignores market barriers to
ensuring actual implementation of efficiency. Finally, economic potential only considers the costs of
efficiency measures themselves, ignoring any programmatic costs (e.g., marketing, analysis,
administration) that would be necessary to capture them.'

' National Action Plan for Energy Efficiency, “Guide for Conducting Energy Efficiency Potential Studies” (November 2007), page 2-4.
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o Acdhievable Potentialis the amount of energy use that efficiency can realistically be expected to displace,
assuming the most aggressive program scenario possible (e.g., providing end users with payments for
the entire incremental cost of more efficient equipment). Achievable potential considers real-world
barriers to encouraging end users to adopt efficiency measures, the non-measure costs of delivering
programs (for administration, marketing, tracking systems, and monitoring and evaluation), and the
capability of programs and administrators to boost program activity over time. The study assessed two
types of achievable potential: maximum (MAP) and realistic (RAP).

GDS also calculated savings and costs estimates associated with a refined set of DSM programs for the
Hoosier Energy territory. These savings levels are referred to as Program Potentia/ and are summarized in
Chapter 6 of the report.

1.3 ENERGY EFFICIENCY POTENTIAL

Figure 1-1 provides the technical, economic, MAP and RAP results for the 5-year, 10-year, and 20-year
timeframes. The cumulative annual 5-year technical potential is 14% of the forecasted sales, and the
economic potential is 11% of forecasted sales. The cumulative annual 5-year MAP is 5.1% and the RAP is
3.1%, as a percentage of forecasted sales.

Over the duration of the study timeframe the technical potential rises to 30% and the economic potential
rises to 26% of forecasted sales, indicating that most of the technical potential is cost-effective. The MAP
and RAP rise respectively to 18% and 10% of forecasted sales over the study timeframe. The gap between
economic potential and MAP/RAP represents market barriers to prospective program participants, both
financial and non-financial, to achieving the full amount of economic potential. Residential and C&l sector
detail is provided in Chapter 4.

FIGURE 1-1: OVERVIEW OF ENERGY EFFICIENCY POTENTIAL
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1.4 DEMAND RESPONSE POTENTIAL

Figure 1-2 provides the technical, economic, MAP and RAP results for the Demand Response (DR) analysis
over 5-year, 10-year, and 20-year timeframes. The cumulative annual 5-year technical potential is 54% of
the peak demand forecasted, and the economic potential is 42% of forecasted demand. The cumulative
annual 5-year MAP is 15.0% and the RAP is 7%, as a percentage of forecasted demand. A detailed discussion
of the traditional direct load control (DLC) programs, as well as demand response rate options, included in
the DR potential analysis, as well as results by sector and program are included in Chapter 5.

FIGURE 1-2: OVERVIEW OF DEMAND RESPONSE POTENTIAL
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1.5 DSM PROGRAM POTENTIAL

Based on the results of the DSM savings potential analysis for realistic achievable potential, a review of
energy efficiency programs currently offered by Hoosier Energy and other utility organizations in the
Midwest, and coordination with Hoosier Energy staff on Member system preferences, GDS and Hoosier
Energy developed estimates of program potential over the next decade. Here, program potential is scaled
down from the realistic achievable potential to focus on a more limited set of measures/programs for Hoosier
Energy (and its member systems) to offer to consumers.

In the residential sector, the recommended programs include the continued offering of the HVAC, Smart
Thermostat, and HVAC Tune-Up programs, with an expansion of the HVAC program to include both HVAC
equipment and limited building shell improvements. In addition, the program potential includes a residential
new construction and behavior pilot offering for consideration. The C&l program offerings continue to
include prescriptive rebates for LED lighting and other standard efficiency measures across the HVAC,
cooking and refrigeration end-uses, and a Commercial custom program for non-standard offerings. Finally,
demand response programs include traditional direct load control (AC) as well as demand response rate
options (including an Interruptible tariff, and other potential time-of-use offerings). The DSM Potential,
including detailed annual tables, is discussed in Chapter 6.
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TABLE 1-1 RECOMMENDED PROGRAM SUMMARY

Sector / Program Cumulative Cumulative Annual NPV TRC NPV TRC | TRC B/C
Annual MWh Summer MW Benefits Costs Ratio

Savings — 2033 Savings — 2033 ($2024) ($2024)

TOTAL PORTFOLIO 253,698 120.8 $255.9 Mil | $67.9 Mil
Residential EE Programs 161,423 $1258 Mil | $27.2 Mil
93

$120.0 Mil $24.1 Mil 4.62

2,008 0.0 $1.2 Mil $1.3 Mil 0.93
547 02 $0.4 Mil $0.8 Mil 0.53
201 0.0 $0.4 Mil $0.2 Mil 2.20

Residential HVAC
Smart Thermostat
HVACTunelp
* Residential New Construction Pilot
 Residential Behavior Pilot 14,031 1.6 $3.8 Mil $0.8 Mil 472
Prescriptive Rebates 56,977 8.6 $371Mil - $9.2 Mil 402

Custom 36,446 59 $21.0Mil $8.4 Mil 250

Resdental DR proglams | 0| 793 | §a0mi | $ishi | 306 |

0 339 $24.4 Mil $12.4 Mil 1.97

6.6

0 $4.9 Mil $1.9 Mil 2.58
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2 BASELINE FORECAST

The chapter provides updated forecast information on electricity consumption, consumption by market
segment and by energy end use in Hoosier Energy’s member service territories. This chapter also provides
an overview of the number of households in Hoosier Energy’s service area. Developing this information is a
fundamental part of any energy efficiency potential study. It is necessary to understand how energy is
consumed in a state or region before one can assess the energy efficiency savings potential that remains to
be tapped.

2.1 HOOSIER ENERGY MEMBER SERVICE TERRITORIES

Hoosier Energy is a generation and transmission cooperative (G&T) providing wholesale electric power and
services to 18 member cooperatives, serving 59 counties across central and southern Indiana and
southeastern lllinois. As shown in Figure 2-1the 18 member cooperatives serve a 15,000-square-mile service
territory in the southern half of Indiana and southeastern lllinois counties. Collectively, Hoosier Energy
provides electricity and related services to nearly 300,000 homes, businesses, and farms in Indiana and
llinois.

FIGURE 2-1. HOOSIER ENERGY SERVICE TERRITORY

2.2 SECTOR LEVEL FORECASTS AND SEGMENTATION

Table 2-1 provides the sales by sector across the 2022-2036 timeframe. Sales are forecasted to gradually
increase over the timeframe of the study in both the residential and C&I sectors. Total sales are forecasted
to be just over 8.0 million MWh by 2023 and increasing to 8.6 million MWh by 2043.
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TABLE 2-1. 20-YR SALES FORECASTS BY SECTOR (MWH)

| Year | Residenil | c& | Total |
024 4,206,476 3,804,629 8,011,105
o205 4,222,169 3,826,588 8,048,757
26 4,251,351 3,840,866 8,092,217
o201 4,278,806 3,855,016 8,133,822
208 4,319,780 3,824,663 8,144,443
209 4,334,443 3,839,586 8,174,029
2030 4,356,352 3,824,680 8,181,032
2031 4,381,724 3,829,770 8,211,493
202 4,424,199 3,837,028 8,261,227
2033 4,440,936 3,784,239 8,225,175
2034 4,472,564 3,775,031 8,247,595
2035 4,505,415 3,782,536 8,287,951
2036 4,553,569 3,774,180 8,327,749
o 2m7 4,573,320 3,776,743 8,350,063
208 4,607,115 3,783,992 8,391,107
2039 4,640,281 3,791,167 8,431,448
2040 4,685,825 3,797,852 8,483,677
04 4,722,765 3,801,079 8,523,844
_ 4,759,996 3,804,361 8,564,357
2043 4,797,520 3,807,699 8,605,219

2.2.1 Residential Sector

The residential sector analysis approach employs a bottom-up analysis that is dependent on the number of
households in the Hoosier Energy service area. Hoosier Energy provided GDS with a forecast of total
residential system accounts, which GDS used as a proxy for number of households. GDS then used data
from the latest residential appliance saturation study to derive a breakdown by housing unit (i.e, singly-family
vs. multifamily) for the Hoosier Energy service territory, and US Census data to derive estimates by income-
type (low-income vs. non-low-income). The assumed breakdown of households in 2024 in shown below.

2.2.2 Commercial & Industrial Sector

In the C&l sector, disaggregated forecast data provides the foundation for the development of energy
efficiency potential estimates. GDS received a base case sales forecast from Hoosier Energy; the forecast was
further segmented into end-uses by building type using a combination of regional data sources, including
nearby utility sales data and the Energy Information Agency’s (EIA) Annual Energy Outlook Reference Data.

Figure 2-2 provides a breakdown of commercial electric sales by building type. Sales are well distributed
across retail, office, and miscellaneous building types, which tougher account for nearly 55% of sales.
Assembly, education, and food service (restaurants) account for another 33% of sales. The remaining 13%
of sales are attributed to food sales (grocery), healthcare, lodging, and warehouses.
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FIGURE 2-2. RESIDENTIAL HOUSING TYPE BREAKDOWN (2024)
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FIGURE 2-3. COMMERCIAL ELECTRIC SALES BREAKDOWN BY BUILDING TYPE
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Figure 2-3 provides an illustration of the leading end-uses across all building types in the commercial sector.
Lighting, space cooling, miscellaneous, and ventilation are the primary end-uses with a significant share of
load across most building types. Shares of refrigeration, cooking, and plug loads are often dependent on
the type of building, with refrigeration and cooking loads greatest in food sales and food service while
office/computing loads are greatest in offices and education.
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FIGURE 2-4. COMMERCIAL ELECTRIC END-USE BREAKDOWN BY BUILDING TYPE
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Industrial sales were also segmented by end-use based on the overall distribution of sales by industry type
and EIA MECS data on end-use consumption by industrial segment. Figure 2-4 provides a breakdown of the
sales by end-use. Overall, the weighted average industrial sales by end-use in the Hoosier Energy service
area was roughly 39% Machine Drive, 11% Process Heat, 10% Compressed Air, and 9% HVAC. These four
end-uses accounted for nearly 70% of sales.

FIGURE 2-5. INDUSTRIAL ELECTRIC SALES BREAKDOWN BY BUILDING TYPE
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3 METHODOLOGY

This section describes the overall methodology utilized to assess the electric energy efficiency potential in
the Hoosier Energy service area. The main objectives of the study were to estimate the technical, economic,
maximum, and realistic achievable potential savings from energy efficiency and demand response (see
Chapter 5 for demand response methodology details) in the Hoosier Energy territory; and to quantify these
estimates of potential in terms of MWh and MW savings. GDS also examined an estimate of program
potential — a subset of achievable potential that is constrained by budget and a narrower focus on efficiency
programs of interest to Hoosier Energy and their Member systems. GDS did not examine specific delivery
approaches for energy efficiency programs as this task was not included in the scope of work for this study.

Energy efficiency potential studies involve several analytical steps to produce estimates of each type of
energy efficiency potential: technical, economic, achievable and program potential. This study utilizes
benefit/cost screening tools for the residential and non-residential sectors to assess the cost effectiveness of
energy efficiency measures. These cost effectiveness screening tools are Excel-based models that integrate
technology-specific impacts and costs, customer characteristics, utility avoided cost forecasts and more. Excel
was used as the modeling platform to provide transparency to the estimation process and allow for simple
customization based on Hoosier Energy’s unique characteristics and the availability of specific model input
data. The major analytical steps and an overview of the potential savings are summarized below, and specific
changes in methodology from one sector to another have been noted throughout this section.

3.1 HOOSIER ENERGY MEMBER SERVICE TERRITORIES

For the residential sector, GDS took a bottom-up approach to the modeling, whereby measure-level
estimates of costs, savings, and useful lives were used as the basis for developing the potential estimates.
The measure data was used to build up the technical potential, by applying the data to each relevant market
segment. The measure data allowed for benefit-cost screening to assess economic potential, which was in
turn used as the basis for achievable potential, which took into consideration incentives and estimates of
annual adoption rates. Program design and budget constraints were then factored into the estimates of
program potential. For the commercial and industrial sectors, GDS took a bottom-up modeling approach to
first estimate measure-level savings and costs as well as cost-effectiveness, and then applied cost-effective
measure savings to all applicable shares of energy load.

3.2 MARKET CHARACTERIZATION

The initial step in the analysis was to gather a clear understanding of the current market segments in the
Hoosier Energy service area. The GDS team coordinated with Hoosier Energy to gather utility sales and
customer data and existing market research to define appropriate market sectors, market segments,
vintages, saturation data and end uses. This information served as the basis for completing a forecast
disaggregation and market characterization of both the residential and nonresidential sectors.

3.2.1 Forecast Disaggregation

Through the development of the baseline forecasts, the GDS Team produced disaggregated forecasts by
sector and end-use. The resulting aggregate baseline forecasts were disaggregated by sector and then
further segmented as follows:

0 Resiceniial The residential forecast was broken out by housing type as well as existing vs. new construction.
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o Commeraal Typically based on major EIA CBECS business types: retail, warehouse, food sales, office, lodging, health,
food service, education, and miscellaneous.

o Inasinal As determined by actual load consumption shares and major industry types as defined by EIA'S
Manufacturing Energy Consumption Survey (MECS) data.

Within the residential, commercial, and industrial market segments, the sector level disaggregated forecasts
were further segmented by the major end uses shown in Table 3-1.

TABLE 3-1. ELECTRIC END-USE LOADS

cal
Residential industrial

Heating Interior Lighting Lighting
Cooling Exterior Lighting HVAC
Water Heating Refrigeration Machine Drive
Cooking Space Cooling Process Heat
Refrigerator Space Heating Process Cool / Refrigeration
Freezer Ventilation Other Process
Dishwasher Water Heating Process — Machine Drive
Clothes Washer Plug Loads / Office Equipment Other Facility
Dryer Cooking Compressed Air
v Other
Light Whole Building / Behavioral

3.2.2 Building Stock/Equipment Saturation

To assess the potential electric energy efficiency savings available, estimates of the current saturation of
baseline equipment and energy efficiency measures are necessary.

3.2.2.1 Residential Sector

For the residential sector, GDS relied on a 2021 Residential End-Use Survey conducted by Hoosier Energy.
Other data sources included ENERGY STAR unit shipment data and EIA Residential Energy Consumption
Survey data. The ENERGY STAR unit shipment data filled data gaps related to the increased saturation of
energy efficient equipment across the U.S. in the last decade.

3.2.2.2 Business Sector

For the commercial sector, building stock and equipment saturation data was informed from a combination
of available regional or national data, such as the EAl Annual Energy Outlook and the Energy Baseline
Calculator. This data helped inform the disaggregation of the end-use sales forecast into measure groups
consistent with those included in the potential analysis as well as saturation of energy efficient equipment.

For the industrial sector, the analysis employed a top-down analysis at the end-use level. Accordingly, it was
not critical to disaggregate the industrial sales at a measure-level. Instead, measures were developed to
estimate savings at a total end-use level.

3.2.3 Remaining Factor

The remaining factor is the proportion of a given market segment that is not yet efficient and can still be
converted into an efficient alternative. It is the inverse of the saturation of an energy efficient measure, prior
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to any adjustments. In this study, two key adjustments were made to recognize that energy efficient
saturation does not necessarily always fully represent the state of market transformation. First, while a
percentage of installed measures may already be efficient, some customers may backslide (i.e., revert to
standard technologies, or otherwise less efficient alternatives in the future, based on considerations like
measure cost and availability and customer preferences). For example, customers who purchased efficient
HVAC equipment in the past may not want to pay the full cost for an efficient piece of equipment again due
to price increases in recent years.

For measures categorized as market opportunity (i.e., replace-on-burnout), we assumed that 50% of the
instances in which an efficient measure is already installed, the burnout or failure of those measures would
be eligible for inclusion in the estimate of future savings potential. This adjustment assumes that 50% of the
market is transformed, and no future savings potential exists, whereas the remaining 50% of the market is
not transformed and could backslide without the intervention of a program and an incentive. Similarly, for
retrofit measures, we assumed that only 10% of the instances in which an efficient measure is already
installed, the burnout or failure of those measures would be eligible for inclusion in the estimate of future
savings potential. This recognizes the more proactive nature of retrofit measures, as the implementation of
these measures are more likely to be elective in nature, compared to market opportunity measures, which
are more likely to be needs-based. The uncertainty in these assumptions is appropriate, as they factor in a
key component of natural customer decision making.

A second, more limited, adjustment was also made to account for future replacements for measures that
are installed early on over the 20-year analysis timeframe and subsequently reach the end of their useful life.
Commercial lighting measures were primarily impacted by this adjustment, assuming the 85% of commercial
lighting measures would be transformed following the initial modeled installation and would no longer
require program intervention after reaching the end of their useful life. All other measures assumed market
transformation of 25% or less, when eligible to “re-up” over the analysis period. Note that this second
adjustment only impacts the incremental annual estimates of savings potential, and the savings that result
from market transformed measures remain the reported estimates of cumulative potential.

3.3 MEASURE CHARACTERIZATION

This section of the report provides an overview of the measure lists used in the study as well as the
assumptions and sources used to characterize these measures.

The energy efficiency measures included in this study cover energy efficiency measures currently included
in Hoosier Energy’s energy efficiency programs, as well as additional measures suggested by the GDS Team
based on existing knowledge and current databases of electric end-use technologies and energy efficiency
measures. The study scope includes measures and practices that are currently commercially available as well
as emerging technologies. The commercially available measures are of the most immediate interest to
Hoosier Energy. However, a small number of well documented emerging technologies were considered for
each sector. Emerging technology research was focused on measures that are commercially available but
may not be widely accepted at the current time. These measure lists were then reviewed, discussed, and
updated as necessary. A complete listing of the energy efficiency measures included in this study is provided
in the Appendices of this report.

In addition, this study includes measures that could be relatively easily substituted for, or applied to, existing
technologies on a retrofit or replace-on-burnout basis. Replace-on-burnout applies to equipment
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replacements that are typically made in the market when a piece of equipment is at the end of its useful life.
A retrofit measure is eligible to be replaced at any time in the life of the equipment or building. Replace-on-
burnout measures are generally characterized by incremental measure costs and savings (e.g. the costs and
savings of a high-efficiency versus standard efficiency air conditioner); whereas retrofit measures are
generally characterized by full costs and savings (e.g. the full costs and savings associated with adding ceiling
insulation into an existing attic). For new construction, energy efficiency measures can be implemented when
each new home or building is constructed, thus the rate of availability is a direct function of the rate of new
construction.

In total, GDS analyzed 332 measure types for Hoosier Energy. Many measures required multiple
permutations for different applications, such as different building types, efficiency levels, and replacement
options. GDS developed a total of 2,179 measure permutations for this study. Table 3-2 provides a
breakdown of the sector-level number of measures and permutations.

TABLE 3-2. MEASURE COUNTS BY SECTOR

Total Permutations

144 492
184 1687
332 2,179

3.3.2 Assumptions and Sources

A significant amount of data is needed to estimate the electric savings potential for individual energy
efficiency measures or programs across the residential and nonresidential customer sectors. GDS used the
most recent nearby utility evaluation report findings, the lllinois TRM, and the Michigan Energy Measures
Database (MEMD), and EIA data for a large amount of the data requirements. Additional source documents
included American Council for an Energy-Efficient Economy (ACEEE) research reports covering topics like
emerging technologies.

Measure Savings: GDS relied on existing nearby utility evaluation report findings and the lllinois TRM to
inform calculations supporting estimates of annual measure savings as a percentage of base equipment
usage. For custom measures and measures not included in the lllinois TRM, GDS estimated savings from a
variety of sources, including:

o MEMD, IN TRM, and other regional/state TRMs
o Secondary sources such as the ACEEE, Department of Energy (DOE), EIA, ENERGY STAR®, and other
technical potential studies

Measure Costs: Measure costs represent either incremental or full costs. These costs typically include the
incremental cost of measure installation, when appropriate based on the measure definition. For purposes
of this study, nominal measure costs held constant over time.

GDS obtained measure cost estimates primarily from the lllinois TRM. GDS also used the following
supplementary data sources:

o MEMD, IN, and other regional/state TRMs
o Secondary sources such as the ACEEE, ENERGY STAR, and NREL
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Costs and savings for new construction and replace on burnout measures were calculated as the incremental
difference between the code minimum equipment and the energy efficiency measure. This approach was
utilized because the consumer must select an efficiency level that is at least the code minimum equipment
when purchasing new equipment. The incremental cost is calculated as the difference between the cost of
high efficiency and standard efficiency (code compliant) equipment. However, for retrofit or direct install
measures, the measure cost was the “full” cost of the measure, as the baseline scenario assumes the
consumer would not make energy efficiency improvements in the absence of a program. In general, the
savings for retrofit measures are calculated as the difference between the energy use of the removed
equipment and the energy use of the new high efficiency equipment (until the removed equipment would
have reached the end of its useful life).

Measure Life: Measure life represents the number of years that energy using equipment is expected to
operate. GDS obtained measure life estimates from the lllinois TRM:

o MEMD, IN TRM, and other regional/state TRMs
o Manufacturer data
o Savings calculators and life-cycle cost analyses

All measure savings, costs, and useful life assumptions are documented in the Appendices volume of this
report.

3.4 ENERGY EFFICIENCY POTENTIAL

This section provides an overview of the types of potential and key considerations in assessing each level of energy
efficiency potential.

3.4.1 Types of Potential

This section reviews the types of potential analyzed in this report, as well as some key methodological
considerations in the development of technical, economic, and achievable potential. The first two types of
potential, technical and economic, provide a theoretical upper bound for energy savings from energy
efficiency measures. Still, even the best-designed portfolio of programs is unlikely to capture 100% of the
technical or economic potential. Therefore, achievable potential attempts to estimate what savings can be
realistically achieved through market interventions, when it can be captured, and how much it would cost to
do so. A subset of achievable potential, program potential is an estimate of potential from a given set of
programs and funding. Figure 3-1 illustrates the types of energy efficiency potential considered in this
analysis.

FIGURE 3-1. TYPES OF ENERGY EFFICIENCY POTENTIAL?

Not Technically

. TECHNICAL POTENTIAL
Feasible

Not Technically Not Cost
Feasible Effective

ECONOMIC POTENTIAL

2 Reproduced from “Guide to Resource Planning with Energy Efficiency.” November 2007. US Environmental Protection Agency
(EPA). Figure 2-1. Modified to depict the additional levels of achievable and program potential included in this study.
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Not Technically Not Cost Market

Feasible Effactive Barriers MAXIMUM ACHIEVABLE POTENTIAL

Not Technically Not Cost Market Partial REALISTIC ACHIEVABLE
Feasible Effective RETEIS Incentives POTENTIAL

Not Technically Not Cost Market Partial Program PROGRAM
Feasible Effective Barriers Incentives | Constraints POTENTIAL

3.4.1.1 Technical Potential

Technical potential is the theoretical maximum amount of energy use that could be displaced by efficiency,
disregarding all non-engineering constraints such as cost-effectiveness and the willingness of end users to
adopt the efficiency measures. Technical potential is only constrained by factors such as technical feasibility
and applicability of measures. Under technical potential, GDS assumed that 100% of new construction and
market opportunity measures are adopted as those opportunities become available (e.g., as new buildings
are constructed, they immediately adopt efficiency measures, or as existing measures reach the end of their
useful life). For retrofit measures, implementation was assumed to be resource constrained and that it was
not possible to install all retrofit measures all at once. Rather, retrofit opportunities were assumed to be
replaced incrementally until 100% of stock was converted to the efficient measure over a period of no more
than 15 years.

The core equation used in the residential sector energy efficiency technical potential analysis for each
individual efficiency measure is shown in Equation 3-1 below. The C&l sector employs a similar analytical
approach.

EQUATION 3-1 CORE EQUATION FOR RESIDENTIAL SECTOR TECHNICAL POTENTIAL

TECHNICAL
POTENTIAL Total Number of s . Saturation Remaining Feasibility Savings
OF = Households End Use intensity IR Share X Factor X Factor X Factor
EFFICIENT 4 (kWh/unit) ,
MEASURES
Where...

Base Case Equipment End-Use Intensity = the electricity used per customer per year by each base-case technology in
each market segment. In other words, the base case equipment end-use intensity is the consumption of the electrical
energy using equipment that the efficient technology replaces or affects.

Saturation Share = the fraction of the end-use electrical energy that is applicable for the efficient technology in each
market segment. For example, for residential water heating, the saturation share would be the fraction of all residential
electric customers that have electric water heating in their household.

Remaining Factor = the fraction of equipment that is not considered to already be energy efficient. To extend the
example above, the fraction of electric water heaters that is not already energy efficient.

Feasibility Factor = (also functions as the applicability factor) the fraction of the applicable units that is technically feasible
for conversion to the most efficient available technology from an engineering perspective (e.g., it may not be possible
to install heat pump water heaters in all homes because of space limitations).
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Savings Factor = the percentage reduction in electricity consumption resulting from the application of the efficient
technology.

Competing Measures & Interactive Effects Adjustments

GDS prevents double-counting of savings, and accounts for competing measures and interactive savings
effects, through three primary adjustment factors:

Baseline Saturation Adjustment. Competing measure shares are factored into the baseline saturation
estimates. For example, nearly all homes can receive insulation. To account for this, GDS’ analysis used
multiple measure permutations that account for varying impacts of different heating/cooling combinations
and baseline saturations were applied to reflect the proportions of households with each heating/cooling
combination.

Applicability Factor Adjustment. Combined measures into measure groups, where total applicability factor
across measures is set to 100%. For example, homes cannot receive a programmable thermostat, connected
thermostat, and smart thermostat. In general, the models assign the measure with the most savings the
greatest applicability factor in the measure group, with competing measures picking up any remaining share.
Interactive Savings Adjustment. As savings are introduced from select measures, the per-unit savings from
other measures need to be adjusted (downward) to avoid over-counting. The analysis typically prioritizes
market opportunity equipment measures (versus retrofit measures that can be installed at any time). For
example, the savings from a smart thermostat are adjusted down to reflect the efficiency gains of installing
an efficient air source heat pump.

3.4.1.2 Economic Potential

Economic potential refers to the subset of the technical potential that is economically cost-effective (based
on screening with the TRC test) as compared to conventional supply-side energy resources.

3.4.1.3 Achievable Potential

Achievable potential is the amount of energy that can realistically be saved given various market barriers.
Achievable potential considers real-world barriers to encouraging end users to adopt efficiency measures;
the non-measure costs of delivering programs (for administration, marketing, analysis, and EM&V); and the
capability of programs and administrators to boost program activity over time. Barriers include financial,
customer awareness and willingness-to-participate ("WTP") in programs, technical constraints, and other
barriers the “program intervention” is modeled to overcome. Additional considerations include political
and/or regulatory constraints. The potential study evaluated two achievable potential scenarios:

MAP estimates achievable potential on paying incentives equal to up to 100% of measure incremental costs
and aggressive adoption rates.

RAP estimates achievable potential with Hoosier Energy paying incentive levels at roughly 40% of the
incremental measure costs. This level was selected to be representative of typical industry incentive levels.
Note that the RAP level includes partial incentives (relative to incremental measure cost), but is not
constrained by any